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AHHOTAUMA

Kuura B. A. Kopuzemecxore <«Martematuyeckas
CcMeKanka» comepxur 369 aanuMarenssHmX 3agaw,
arp 1 (OKYCOB K pACCUHATEHA HA caMbLie WHUPOKHE
kKpyre tdntaTenefi, B Hell HalgeTcs MHOTO HHTepec-
HOTO 1451 NioGhTenel MATeMaTHRHU BCeX BO3pacToB.

Kuwra ynocroeda BTopoil npemMuu Ha KOHKYpce
Mugnucteperea mpocsewenus PCOCP (1954 r.).

Haa BToporo n3gaHuA KHHT4 9acTHYHO nepe-
pafoTana ¢ UEILI0 YAYUIeHra PAaclofOKeHHs n H3-
JokeRu® MaTtepnana. VMCKIicueno HeCKoIbKO He-
YAAuHBIX 38429 ¥ B3aMeH HX NOMEDleHH HOBhe.
Pucynagy 1 xyaomxecTBenHoe odopM/IcHHe KHUTH BAA
BTOPOro W3MaHHA CHETAHH 323HOEBO,

Tpethe #afannre negataercsa Ge3 CYUIECTBEHHHX
U3MEHEHEH; B HEM YUTeHB HEKOTOPHE 3aMeqaHus
uuTATeNeH H HCNPABJASHH OTASMbEBE HETOYHOCTH.



NPEAUCJIOBHE KO BTOPOMY H3JIAHHIO

B Tpyze, B yueHHH, B urpe, BO BCAKOU TBOPUECKOH Aesi-
TEJIBHOCTH HYXKHBI YeJIoBeKy COOOpa3HTeNbHOCTh, HaXOLUH-
BOCTh, AOraJka, YMEHbe paccykIarb — BCE TO, YTO Hall Ha-
pox MeTKo OMpeAensierT OAHHM CJAOBOM «cMeka/ka». Cwe-
KaAKY MOMKHO BOCIHTaTh M PAa3BHTb CHCTEMAaTHYECKHMH W
MOCTENEHHBIMH YIpaKHeHUsAMY, B YaCTHOCTH DeIlleHdeM Ma-
TeMaTHYeCKUX 3a4a4 KakK IIKOJbHOro Kypca, Tak U 3ajad,
BO3HHUKAIOIIKX F3 MNPAKTHKH, CBSA3aHHHX ¢ HABAIONEHHAMH
OKDPYXKaI0oIIero Hac Mupa Belel W CoOBITHML.

«Matematuka, — ckazag M. W, Kaaueum, oOpamascs
K YUeHHKaM CpenHe# IIKOJK, — OUCUHNJAMHUPYET yM, IPu-
ygaeT K JorHYeckomy MuLIeHHio. Hemapom rosopar, uro
MaTeMaTHKa — 3TO THMHACTHKa yMa».

Kaxpas ceMbs, B KOTOPOH POIUTENH 032004SHEl OpPraHu-
3auMell YMCTBEHHOrO pa3BHTHS HOeTedl U IOAPOCTKOB OIIYy-
waer noTpebHOCTb B MOAOOpAHHOM MATepHaje LAA 3anoviHe-
HHA JOCyra NOJIe3HBIMH, Pa3yMHBIMH M HeCKYYHHIMH MaTe-
MaTHYECKHMH YIDarKHeHUSIMH,

Bor gas Takoro poja BHENPOrpaMMHBIX 3aHATHH, Gecex
H pasBjededri B CBOGOIHEIA Beuep, B CeMeHHOM Kpyry B
C JAPY3bAMH, WK B IIKOJE HA BHEKJACCHLIX BCTpeuax H npem-
HasHaueHa «<M aTeMaTH4YecKas CMeK adKa» — cop-
HHK MaTeMaTHUEeCKHX MHHHATIOP: pasHooBpasHBEIX aajay, Ma-
TEMATHYECKHX HFP, IIYTOK U (OKYCOB, TPebYHIHX paboTh
yMa, pasBUBRIOIIMX CMHIIJAEHOCTD K HEOOXOARMYIO JIOIHY-
HOCTE B PaCCyKIAEHUSIX,

B nopeposonuorHoe BpeMA ObIN INHPOKO H3BECTHH!
cBopruku E. U, HUruarteeBa «B unapcrse cmekankuy. Tenepb
OHH yCTapenu NJs Hallerc YUTATedsl M NOSTOMY He Tepens-
Aaotcs. Bee ke u B 3THX cOOpHUKaX eCThb sajgaun, elle
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He NOTEPsABIINE NeIarorHyeckoll ¥ 06pasoBaTebHOH UeHHOCTH.
Oan w3 HUX BOLWWMIM B «MaTeMaTHUeCKYD CMEKaJKy» Ges
HU3MEHeHHs, APYTHe C H3MEHEHHbIM HAM COBCEM HOBBIM CO-
JAepxaHueM.

Aasa «MaTeMaTHUeCKOH CMeKaJku» 9 Takke oTéupans H B
cayuae HanoOHOCTH obGpabaThiBan 3amayd M3 YHCIA TEX, KOTO-
pLie pacCHinaHel MO CTPaHHWLAM OOLIMPHON OTEUECTBEHHOH H
sapy6e)XHOl TonyAspHOR JHUTEPATYpPHI, CTPEMACH, OAHAKO, He
TNOBTOPATL 3aAaY, BKJIOYEHHHIX B PacnpOCTPaHEHHLIE KHHUTH
4. U. TNepeabmana mo 3aHAMaTENbHOH MaTemaTHKe *).

Takoro poaa MaTeMaTHUECKHE 3alaul «Majol (OPMbI»
BO3HUKAIOT HMHOTA2 Kak NOOOYHBIH DPOAYKT CepbesHLIX H3BI-
CKaHHil Y4eHOTO; MHOIO 3aJay NMPUAYyMbIBaeTCA JAWOHTEAAMY,
a TakXe nejaroraMd B KauyeCTBe CIEHNUANbHBEIX YTIPaXKHE-
Hul A8 «yMCTBEHHOH rUMHACTHKH». OuH, n0#00HO 3arafkaM
¥ 1ocaoBHlaM, OObINHO HE COXPaHAlT 4aBTOPCTBA M CTAHO-
BATCA ROCTOSTHUEM odllecTsa,

«MaTemaTHyeCkas CMeKaaka» NPeAHASHAYeHa IAA HUTa-
renefi ¢ camMof PasHOOOPAsHOif CTENERbIO MaTeMaTHYecKoH
HOATCTOBKH:

paa nogpocTtya 10 — 11 ser, Aesamoilero nepeble NONBITKH
CaMOCTONTE/bHBIX Pa3MblilICHHH;

AAA [BKONbHEKA CTAPMIMX KJIACCOB, YBJACUEHHOTO MaTema-
THKOH,

M AJ5 B3POCJOr0, MEAAMOWero HCALITaTh 4 NOYNPaKHATD
CBOIO JAOTaaKy.

CucTemaTyzanus 3anay 70 TJaBaM, KOHEYHO, BEChMA YyC-
JOBHA; B Ka)KAOH rJape ecTb W Jerkue H TPYAHbLIE 3203yl

B kHure nftTHagnaTh 4B

Mepeas raapa COCTONT H3 PA3HOTHIHBIX HaYaJbHbIX
ynpaxHeHHA «3artefiHoro» XapaxrTepa, ONHMPAOWIMXCA HA O0-
TajIky HIH HENOCPEACTBEHHblE (HaHYeCKHE NERCTBHA (3KCIe-
PUMENT), WHOrAA HA HECAONKHBE pacyeTsl B mpepenax apud-
METUKM LeJbiX uyucea (mepsuit pasjaes Iaasbl) H ApoOHbIX
qucen {Bropoit pasaen). Heckombko Hapymias khiacCuduxa-
UWOHHY IO CTPORUOCTD KHUIH, § BbLAEW B IEPBYIO [MaBy 4alTh
HECJOXKHBEIX 32184, TeMAaTHYECKH MPYHAAJEKAINHX TOCAELy10-
MM TJaBaM. JTO CAEJaHO B HHTEpPECaX TeX 4uTaTeseH, Ko-

¥) 3HauntebHag YyacTb 32234 WK TEM X182 34134 NOYEPRHYTA MHOK U3
crenyiomus kkur u wypHatos: E. V. MruaTbes, Buapctee cmexanky,
g, I, v I, 1923; M, Kraitchik, Mathematical recreations, 1943;
S. Jones, Mathematical nuts, 1932; «Matematuka B wxone»; «3aTelunky;
«Scripta mathematicay; «The American Mathematical Monthlys u ap.
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’DOprM ele TpYJIHO CaMOCTOATEJABHO OTAHAYUTD IIOCHJIbHYIO
32434y OT HenoCWIbHOH. Pewad noapsaa pasHOTHRHLIE 3aJa4yu
NEPBOH MAaBbi, OHHM CMOFYT NONPOGOBATH CBOM CUMbBL, a 3aTEM
BOSHUKUWIMA HHTEPEC K ONPEAEJEHHOA TEeME NEpPEeHeCTH Ha
COOTBETCTBYIOIHE 3aRa4YH MOCAEAYIOLHX FJaB.

Jna peulendsa 3agad BTOpPoO#l TAaBE COOCTBEHHAR
MaTeMaTHYecKan CMeKasdKka W HaCTOMYMBOCTbL JNOJNHEI TIpe-
0JO0JETb BCEBOSMOXHbIE NPENATCTBHA H [OACKA3aTH BHIXOA,
U3 33TPYRHUTEAbHBIX TOJIOXKEHHH.

Tperba raaBa—c«[eoMeTpuHfs Ha CNHYKaX» — CO-
AEPHUT PAL TEOMETPHUECKHX 33034 —— IOJ0BOJOMOK.

Inaga «CeMb pas npumepb, OAWH Pa3 OTP Kby
COCTONT M3 3a7ay HA paspesaune Quryp.

Cogepwanne 3afay r1aBH «¥Y MEHbE BE3ne Haliger
DPUMEHCHbEY CBA3QHO C MPAKTUYECKOH AEATENBHOCTHIO, C
TEeXHUKOH.

B raase, wuasBannoli «MarematHKa noyrtu Oea
BHIYHCJIEHHUIl», COACPKATCA 33024, AN PELIEHUA KOTOPBIX
TpebyeTca NOCTPOUTH (UENOYKY HCKYCHBIX M TOHKHX paccy-
JeHHH.

Hrpw u doxycs cobpaHsl B OTIZEIbHYK TIVaBY, a
TaKXe pasmemlens! no Bced kuure. Ouu conepxar B cebe
MaTeMaTHYECKY) OCHOBY H HECOMHEHHO BXOAAT B «00.JaCTb
CMECKaJNKH».

Tpu raaBer: «KpocccymMMb U BOJnmeGHBIE
kBaaparh», «KypbesHoe U cepnresHOe B 4YHC-
nax» ¥ «ducaga ppesHHe, RO BEYHO IOHBIEY, ImO-
CBAILICHB! HEKOTOPBIM JIOGOMBITHEIM HaOMIOAeRUAM Rafl Yuc-
JIOBLIMH COOTHOILEHMAMH, HAKONUBIIUMCA B MAaTeMaTHKe OT
ray6okofl APEBHOCTH A0 HALIEro BPeMEeHH.

[Tocneanaa raasa-— aBa HEGOMBIINX OYEPKA O TPY-
AOBOH CMexajake Joneid Hawelh PoAnHBI, TPYIKEHHKOB NoOJElHk
1 3aBOJOB.

B pasubiX mecTax KHHTY MPEARAraloTCs YATATENI0 He-
GoJbInHE TEMbl OAA CAMOCTOATEJBHLIX H3bICKAHHH,

B koHNnEe KHHFH MOMEHUICHM peINeHMSA 3alad, HO He
CAEOYET TOPOMHUTHCS B HUX 3arJfibiBath.

Beaxaa 3anavya Ha «cooOpasuTeIbHOCTE» TauT B cebe He-
KOTOPYIO <«HUSIOMHHKY» ¥ NpejcTaBjaeT cobofl B GoabmiiH-
CTBE CJTY4aeB KPEMKWi Opellex, PaCKyCHTb KOTOPLIH HE Tak-
TO Jerxo, Ho TeM OoJsee 3aMaHuHBO.

Ecad pelleHHe 3agaud BaM HE VJIaeTCA CPa3y, MOKHO
BPEMEHHO IPONYCTHTH ee u Tepelity k¥ CAeRyiouledl uaH
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K 3afayam JApPYroro pesjaena, Apyro# raaesh. [losxe Bep-
HETECh K MPONYIIEHHOH 3axate.

«MateMaTyauecKkan CMekaaka» —KHHrA He IJA
JIEFKOTO YTEHMS «B OJHR HPHCECT», 4 AIS PabOTel Ha npo-
TAKEHUH, MOXKET ObTh, pAAA JET, KHWra Ads PeryJspHoOi
YMCTBEHHOH T'HMHaCTHKX HEOOJBIINMH LHOPUHSAMH, COYTHHK
YMTATENA B €r0 NOCTENEHHOM MAaTEeMAaTHYECKOM PasBUTHM.

Bech maTepuas «HMIH [ONYMHEH BOCIUTATENbHOH H 06-
pasoBaTe/bHON Uean: HOOYAUTb 4UTaTels K CaMOCTOATE/b-
HOMY TBOPYECKOMY MBILIJEHWIO, K HaibHEHINEMY COBEpIUEH-
CTBOBaHHIO CBOMX MAaTeMAaTHYECKUX 3HaHuil.

Bropoe nazanne «MaTemaTuueckoll CMeKaIKH» He ABIIETCA
CTePEOTHIHBIM TOBTOPEHMEM mepBoro. Brecenn mnotpebosap-
ITHECS] MSMEHEHHMA B TEKCT W B PEIUEHHA HEKOTOPHIX 3a1ay;
OTAeJbHBIC 3aAa4¥ 3aMCHCHBI HOBHMY — 6oJee CoOneDIKATE b~
HBIMH; 3aHOBO BHIIOVIHEHO O(GOPMJICHME KHUTH.

Bosnbume ycuiua, HanpabieHHbIE K YJYSIEHWIO KHHTH,
npuioxkuia pegakTop uamatedncrsa M. M. Topsvas.

CamocToATe/IbHO pelnas 3afauyd, YATATENH B OTHEJbHBIX
CNy4aax HAXOOWJN JAONOJHHTENbHbIE WAH OoJee mpocThle pe-
meHnsa a1 moGesHo CoodIlajn MHE CBOM pe3yJbTaThl. ABTOPH
HauGOIEe WHTEPECHBIX PElIeHHll YDOMSAHYTH 8 COOTBETCTBYIO-
WX MECTax KHUTH.

Hazewocb nomyunts oT untateneli «Cmekanxu» OT3BIBE H
TMOXEAaRUA [0 AadbHeHIIeMy yJyuIUEHHMIO KHHPH, a4 TakKe
cOGCTBEHRBIE OPUrHHAJbHLIE 33JaYd H MATEMATHYECKHE MaTe-
puabl RaPOAHOTO TBOPHYECTBA.

Anpec: Mocksa, B-64, yui1. Hepneimmenckoro, 2. 31, kB. 63,
Dopucy Anacraceesuuy Kopaemckomy.

5. Kopdemckuii.






«KRrHra — gHaro#,
A MosraMw neuraiy

B. Masarxoscruii.

I'JTABA TIEPBAR
3ATEMHBIE 3AKAUYH

PA3AEN 1

TlpoBepbTe N NOyNmpaXEANTe CBOIG CMEKaJKY BHavale Ha
TAKWX 3a7aYax, 79 pemeHHs KOTOPHIX Tpedyercs JHllb
ueneyCTpEMAEHHAs HACTOHYMBOCTb, TepNeHHe, CO0OPasHTeNb:
HOCTh M yMEHbe CKJI3/MBaTh, BBMHTATh, YMHEOMaTh H ACAUTDH
HEeJB € YUCTA.

1. HaaionaTeabHble TUOHEPHI

HIKOAbEUKA — MaNbYUK U AEBOYKE — TONBKO YTO NPOU3-
BEJIH METEOPONOrHYECKHe HU3MepeHHs.

Tenepb OHY OTAMXAOT HA APUFOPKE M CMOTPAT HA 0Po-
XOAAUINE MHMO HHUX TOBapHBIH NOe3n.

[Taporo3 Ha noABEME OTHASHHO ABIMUT U NBIXTUT. Broab
TOJIOTHA KeJesHoi Aopord posHO, 03 HOPHIBOB XYeT BETEp.

— Kakywo cKopoCTh Berpa MOKasany Halll U3MEPEeHH:?—
CIIPOCHJ  MaJbUHK.,

— 7 METPOB B L€k HAY.

— CeroJanss MHE 3TOr0 XOCTATOYHO, 4TOOH OMPEAESUTD,
¢ KAKOH CKODOCTLIO HOET NOE3.

— Hy, aa, — ycomHinach aeBouka.

— A Thl IPUCMOTPHCH NOBHMMATENbHEE K JBHXEHWIO IO~
€31a.

JleBouka HEMHOrO NMOXyMana H TOxe coobpasuia, B ueM
TYT Aeqac
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Puc. 1. C gaxofi ckopocTblo uierT noesn?
A ysuZean OHM B TOMHOCTH TO, 4TO HaPHCOBAJ Ha
xynaoxuuk (puc. 1}. C xako#f #e CKOPOCTHIO UIes NOesA?

2. «<KaMeHHBII UBETOHS

[ToMBUTE TANAaHTIMBOrO «yMedbUa» MacTepa Jlanuny wus
ckasxu [1. BaxoBa «KaMeHHBIT 11BETOK»?

Puc. 2. M3 uacrell sTux ABYX uUBeTKOB cAomuTe Kpyr!
{0



PacckasstBator Ha Ypasge, uto [Haduaa, 6yayud ewe
YUYEHHKOM, BbITOMM JABa TakUX UBEeTKa (PHC. 2), JHCTbH,
CcTe6AH N JeneCTKW KOTOPHX DAa3HHManHch, @ H3 00paso-
BABUIHXCS YacTell UBETKOB MOXKHO OBIIO CAOXHTH (J1ACTHRKY
B ¢dopme kpyra.

[TonpobynTe! [lepepucyiite AaHWIMHB OBETOYKH Ha Oyma-
Iy WM KapTOH, BHIPEKbTE JEmectTkH, CTelau M JUCTbR U
CHIOMNUTE KPYT.

3. llepemenienne wailex

[Mosoxure na cron 6 walllek B paA MONEPEMEHHO -~ Yep-
Hyi0, Oeaywo, eme uepHylo, eme Oenywo u T. A. (puc. 3)

DSBS =

—_—=

Puc. 3. Besble malikn ZOJXHBI OKA3aTHCA C/1EBA, 33 UHMM ~—
YepIbe,

CrnpaBa waM cseBa OCTaBbTE CBOOOMHOE MECTO, JA0CTa-
TOYHOE AMAA YETHPEX UIalleK.

Tpebyercs IepeMecTurh WIALIKH Tak, 4YTOOH CJeBa OKa-
3anmUcCh BCE Oedhle, a BCIeA 33 HAMY BCe depmoie. [pn atom
nepeMemiaTh Ha CBOOOJAHOE MECTO HYXKHO Cpasy IaBe
pAaaOM JIEXKallMe IUallKH, HEe MEeHAA NOPARKa, B KOTOPOM
oHd siemaT. [laa pemeryus 3anaym AOCTETOMHO CREJATh TPH
nepeMellterdn (TpH xoza) *}.

Ecan y Bac HeT (matlek, BOCHONb3yHTECH MOHETaMH WA
HapembTe KyCOouxH Oymard, KapToHa.

4. B Tpu Xona

Mosoxure Ha c¢TOA 3 KydkH copuex. B omHy kysky no-
aoxure 11 copuek, a 8 Apyryro —7, B rpethio — 6. [lepe-
KJIaABBas COMYKH M3 JIOOOH KY4YKH B JI00YH ZPYTYIO0, HYX-
HO CPaBHATB BCE TPH KYuK#, 4T0Obl B KaX¥AOH ObLIO IO
8 cmiuex. 3TO BO3MOXHO, TaK Kak OOILEE 4YHUCIO CIHYEK —

* Tema aTof 3amaum noayvyaer faabHelilee passuTHe B 3anadax 96
n 97 (crp. 57 u 38).
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24 — nemurcst Ra 3 6es ocraTka; DpH 3ToM Tpedyerca co-
61104aTb TAKOE NDABUJO: K JIOOOH Kydke pasperuaercs Jo-
6aBaATh POBHO CTOABKO CHRYEK,
CKOABKC B He#l ects. Hampumep,
ecan B Kyuxe 6 cmnuex, TO K aoba-
BHTb K HeH MOXHO TOABLKO O, eciu
B Kyuke 4 cmouuky, TO #4 A00aBUTH
K Hel MOXHO TOJbKO 4.
3anaya pemaeTcd B 3 xoa.

5. Cocuyuraiire!

Puc. 4. [IposepbTe CBOW reoMerphyec-

KY®0  HaGJI0AaTENbHOCTb:  COCYM-

TafiTe, CKOJMBKO TPEYroabHHKOB 8 (Urype, #300paMeHHOH
Ha puc. 4.

6. IlyTe cajoBRuKa

Ha pnc. 5 man mnag HebGoablIoro AGJAOREBOro cana
(Touxy —- a6nonu). CazoBruK 0BpaGoTan BCE AOJIOHH MOPAL.

| 7 . o |3k

Puc. 5. Ilnau adnosesero cana,

Hauasm O C KJSTKH, OTMCUCHHOH 3BE3AOYKOH#, W obdolien
oHy 3a APYroif BCE KNETKYM, KaK saHATHE AGJOHAMH, Tax H

12



¢BOGOMHEIE, HA Pasy npd STOM He BO3BPALlAACL Ha npoiaeH-
HYIO KJAeTKy. [lo amaromanaM oH He XOAWJ W HA 3A1UTPUXO-
BAHHLIX KJeTKax He ObWI, TaK Kax TaM NOMEUlaNUChb Pa3IHyHbIC
CTPOEHHA.

3akouunB 00X04, CAZOBHUK OKa3aJCd HA TOW Ke KJIETKe,
¢ KOTOPOH Hayanl CBOM MyTb.

HauyepTture B cBOERl TeTpald MyTb CaZOBHHKA.

7. Hafpo cMexHyTh

B xopanre aexuT 5 a6a0ok. Kax paszemure 3TH g00KH
NMeMAy NATBIY HEBOYKAMH, YTOOBI KawAasd AEBOYKA NOSYHHJIA
no OAHOMY aGJOKY M 4ToObl O#HO fGJOKO OCTan0Ch B
KOp3uHe?

8. He noaro nymas

CkaXuTe, CKOMbKO B KOMHATe KOILIEK, eCAM B KaXaoM
U3 YEThIPEX YIVIOB KOMHATH CHAHT O OAHOY KOLIKE, NPOTUB
KaXJIOH KOWIKH CHAIMT nO 3 KOIIKH M Ha XBOCTE y Kaxaoi
KOINKH CHAWT [0 KOLIke?

9. Ben3 — BBepx

MaJsbunk RJAOTHO IpH¥aJ rpaHb CHHETO KapaHmama K
rpaBu keaToro Kapawaawma. OanH CaHTHMETP (B AJMHHY) npH-
#aTOM IPAaHU CHHETO KapaHAaaia, CUHTaa OT HHMHEro KOHIa,
sanauxad Kpackofi. MKeaThli xapaHAall MaJbUHK AEPMUT
HENOABHIKHO, 4 CHMHUMA, UPOZOJINas DPHXKHMATb K XeJATOMY,
omyckaer Ha | ca, 3aTeM BO3BpalllaeT B TPEKHEE TNOJOXKe-
HHE, ONATb ONYCKaeT Ha | ¢m W ONATH BO3BPALUACT B NpeK-
gee noaoxenue; 10 pas ou Tak omycxaer un 10 pas moaun-
MaeT CHHUR Kapanmam (20 apuKewHi).

Ecan nomyCTuTh, 4TO 33 3TO BpeMsl KPACKa He BBICHIXAET
W HE HCTOLLAeTCA, TO Ha CKOJIbKO CaHTHMETPOB B AJHHY Oka-
WETCH 3anaukaHHBIM XeJThlf Kapagham nocJe ABaANaroro
JBIDKEHHA? )
. [IpuMeuanne. 3Ty 3agayy npuayMal MaremaThk Jleo-

HuA Muxadnosuy PrifakoB o aopore K AOMY nOCAe yAaqHOM
OXOTHl Ha YTOK. UTO A/18 HETO DOCAYKHIO NOBOJOM K COYHHE-
HUIO 3a71ayy, BH NPOUTETE Ha CTP. 387, mocae Toro kak peruure
3agaqy.
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10. TTepenpasa uepe3 peky (cTapHRRAas 3ajaua)

He6onbniofi BOMHCKHE OTpAA NOAOILEN K Peke, Yepes KO-
TOPYIO HEOOXOAHMO OHT0 nepenpaBuThCR. MOCT CaoMaw, a
peka rayboxa. Kaxk Owte? Bapyr ojuuep sameuaer y Gepera
JABYX MAanbudxOB, 3a0asJsoluxcs B Jgoake. Ho nomka tax
MaJta, 4TO Ha Hedl MOXKET NepenpasHThCH TOMBKO OAHH COJAAT
HJH TOJIBKO JBOE Ma/1bYHKOB — He Gosbme! OLHaKO BCE COIAATHI
NEePENpaBUINCh YEPE3 PEKY WMEHHO Ha 3TOH Joaxe. Kaxum
obpasom?

PemafiTe 5Ty 3azady <«B yMe» WIH NOPaKTAYECKH,— UC-
NoJb3yA WallKK, COHYKH MIH 4TO-MHO0 B 3TOM poae U lie-
peABHras HX 00 CTOMY 4Yepes BOOGPAMAEMYX) PEKY.

11. Boak, ko3a u Hanycra

DT0— TOXKE CTADHHHAR 341aYa; BCTPEYACTCA B COuHie-
aunx VIII Bexa. OHa uMeer cxasounoe compep:auue.

Puc, 6. Heapas 6bl10 OCTaBHTb 683 4eOBEKA BOJKA N KO3Y..

Hesatii denosex AoMmKeH OHA nepeBe3TH B JOKe 4epes
peKy BOJKa, KO3y.H KanmyCry. B noAxe MOr OOMECTHTBCA
TOMBKO OJMH YENOBEK, a C HHM WM BOXK, MAH K032, WM
kanycra. Ho ecau ocTaBuTs BOJKA ¢ KO30H 6e3 yenoBeka, TO
BOJMK CBECT KO3Y, €CJH OCT@BHTh KO3y C KamycTOH, TO KO3a
ChECT KamycTy, a ‘B NPHUCYTCTBHH YEJOBEKA <CHHKTO HHKOro
He env. YesoBek BCe-TaKH NEpeBe3 CBOH TPYys uyepes PeKy.

Kak om sto cnenan?
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12, BhlkaTuTh 4YepHbie IMAPHKH

B ysxoM u oueHr AJuHHOM xeaofe HaxoaarTcs 8 imapH-
KOB: 4YeThIPE YepHBIX CJEBa H YeTHpe Oenulx YyTh-uyTh 00/b-
mero guamerpa cmopasa {prc. 7). B cpeanefi uactu xenoba B
CTEeHKe HMeercs He(GoublIas HUlla, B KOTOPOH MOXET NoMe-
CTUTBCA TOJBKO OZWH wapuk (Jaw000i). [1Ba wmapuka Moryt

— I\
e®9®0 OOOO

Puc. 7. BolkaTWTb 4epHBE LIAPKKH.

PacnosoKHTECA PRAOM TONepek xenoba TOJIbKO B TOM MECTe,
rae Haxoaurcs Humwa. JleBwiéi xomen Kesoba 3aKPHIT, 2 B
IIPaBOM KOHIUE ECTh OTBEPCTHE, 4Yepes KOTOPOE MOXKET NPOHTH
aoboft wepHmHt wapsk, B0 He Geapli. Kak BbIKaTHTL H3
xenoba BCe yepHble MapUkn? BelHUMATbL Wapukn U3 Kenoba
He PaspelaeTCs.

13. PemOHT uenmH

3HaeTe, HaZ YeM 3aAyMaJcs MOJOAoH mactep (puc. 8)?
[lepea BuM b 38BEHbEB UENH, KOTOPME HALO COENUHHTL B
OdHY lienb, He ymoTpe6asA JOMOJHUTENBHBIX koneu. Ecau,

S5

© w2 3w &
Puc. 8. Kak caenyer neficroBath Mactepy?
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BanpuMEp, packoBaTh KOMBUO J (OAHA omepauusa) W 3aue-
MHTBCA MM 32 KOJBLLO 4 (eme OfHa omepauwsi), saTeMm pac
KOBAaThb KOJMbHO 6 W 3aUENUTBCH 34 KOABUO 7 M T. A., TO
BCEIO MNOJYYHTCS BOCEMb OmEpauuii, a MacTep CTPeMETCH "
CKOBATL UEMb MPH NOMOLUM TOMBKO WECTH onepaunsi, Ewmy
970 ynanocs. Kak ou meiicTsoBan?

14, Ucnpappre OWMTKY

Bosbmute 12 CmiMex d BELIOMHTE M8 HHX «DaBesCTBOY,
mOKasaHHoe Ha puc. 9.

V=

Puc. 9. McnpasbTe omubky, mepesoxus TOAbKO OOHY CHHUKY.

PaBeHCTBO, Kak BMAMTE, HEBEPHOE, TAK KaK MONYHaeTCH,
gro 6—4=9.

[lepenoxure OIHY COHYKY Tak, 4TOOB NOJAYUHIOCH [pa-
BUJIBHOE DABEHCTBO.

15. U3 Tpex — veTnipe (miyTka)

Ha crone aexar 8 CnHukh.
He vpubapass #u OoxHOR cnHYkH, cAenafite u3 Tpex —
yeThipe. JIOMATh COHYKH HEJb3f.

16. Tpu na gBa-— BOceMb {elle WYTKA)

Bor ewie amanormuHas wyTxa. Bl Moxere ee npeaso-
WUTb CBOEMY TOBApHILY.

{TosiloxuTe Ha CTON 3 COHYKKA U TPEIVIOKUTE TOBAPHLILY
[06aBUTL K HUM eule 2 Tak, 4YTOOBl NOJYHUIOCL BOCEMb.
PasyMeeTcst, JOMaTh CHHYKH HENb3s.

17. Tpu keagpaTta

M3 8 nanouex (HanpuMmep, COMYEK), HETHIPE W3 KOTOPBIX
BIBOE KOPOYE OCTANbHBLIX UETBIPEX, TpebyeTca COCTABUTH
3 paBHEIX KBajpara.
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18. Cxoabko nevanei?

B TOKApHOM lléxe 3aBOAA BLITAUHBAIOTCA ZETATH U3 CBRH-
LOBHX 3aroTosox. M3 o0aHON 3aroToBKH — meTanb. CTpyx-
KM, WOJY4UMBINIFECS NPH BhIZeJKe MIECTH HeTanael, MOXKHO
@pemIaBUTh W MPHIOTOBHTH EIlle OAHY 3aroToBKY. (CKOJBKO
JeTalel MOMXKHO CAesaTh TakHM 0o0pasoM M3 36 CBHHIIOBBIX
8arOTOBOK?

19. i{lonpooyiite!

B kBazpaTHoM 3a1e AJ1Aa TaHUEB NOCTABHTb BAOIL CTEH
10 xpecea Tak, 4yTo6H y KaKZOil CTEHBl CTORIO Kpeces] INO-
POBHY.

20. PaccraHoBka (haamnoB

He6oabilias MexXKOJX03HAA MHAPOINEKTPOCTAHIHUA IOCTPO-

eHa xoMcomo.abuamy. Ko xHIO ee mycxa mnuoHeph ykpawmawT

¢ = o o

Puc. 10. Kak unaue pacmoaomuts (aamxu?

SICKTPOCTAHLHIO CHAPYKH CO BCEX HETHLIPEX CTOPOH TUPJAH-
Jamu, JaMroukaMa W Qaamkamu, PIaXKOB ObLIO HEMHOTO,
Bcero 12.

[Mrosepsl cHauana pacCTasH/Id UX M0 4 C KaXAOH CTOPOHHI,
KaK ToxasaHo Ha c¢xeMme (puc. 10), motoM coofpasuwin, yro

— B. A, Kopaemckni i7



atn ke 12 (raxkoB omm MoryT paccraBuTh m0 5 u Zaxe
no 6 c Kaxaoit CTOpPOHBL. BTOpOH mpoexT UM XOHPABHJICA
Goabuie, ¥ OHH PEIIANIM PACCTABHTH
no 5 draxkos,

[Tokaxmure Ha CXeMme, Kak NHO-
Heput paccrasura 12 Quaxkos mo b
C KaKHOH H3 HETBIPEX CTOPOH H
KaK OHHM MOrJM Onf UX pAcCTaBHTD
1o 6 ¢aaxkos.

21. CoxpaHHTE YETHOCTD

Bosemute 16 xakux-aubyxb npea-
MeToB (6yMamex, MOHET, CJIHB HJIH
E“E;THIB" ﬁ?"ﬂ:’ CKYWATS  amex) M pACHONOMHTE UX TO 4 B
pany lié noMKHO ocTaBath-  PAA (puc. 11). Tenepw y Gepure 6
C HeyeTHOe WWCAO cawp.  LITYK, HO TaK, 4YTOOH OCTal10Ch B

KaXOM TOPHU3OHTAABHOM M B KakK-
JIOM BePTHKaJBHOM DfAjax IO YeTHOMY WYHC/IY IIpeaMeTOB.
Y6upas pasHble 6 IWITYK, MOMHO NONY4HTb PasHHE PereHHA.

22. «BoameGHbIR» YUCIOBOH TPEYTOABHHK

B BepuIHEAax TPEYroAbHMKA 1 OOMecTHI yucaa 1, 2 u 3,
a B pasMectHTe yHcaa 4, 5, 6, 7, 8, 9 mo CTOpoHaM Tpe-
YrOJbHHKA TaK, 4TOGB! CyMMa BCEX YHCEM BAOML KaW0#
CTOPOHBI TPRYTONBHNKA PaBHAAACH 17. ITO HETPYAHO, Tak Kax
A IIOACKA3aN, KaKUE YHC/IA CACHAYET TIOME-
CTUTL B BEPIIMHAX TPECYTOJLHHKA. Z

3HayuTeNbHO JOJbIIE NPHAETCA BaM
TIOBO3HTHCSH, €CAH 51 3apaHee He CKaXy,
KaKHe YyucJa CAeAyeT IIOMECTHTb B Bep-
IIMHAX TPEYTOJbHHK2, H DPEJIOKY CHOBA
PasMECTUTH YHCAA

], 2, 3, 4; 5: 6! ?! 8: 9,

KaXIoe N0 OAHOMY pasy, BAOJbL CTOPOR
M B BEpIIMHAX TPEYTrOJbHHKA TaK, YTOOL CyMMa uKCeJ Ha
KAXAOH CTOPOHE TpeyroabHHKka papHanachk 20.

Koraa nosnyunte MCKOMOE PACHOJIOMEHHE HHCEN, NOHLIHTE
€llle W eile HOBble PACIONOMEHHd., YCJOBUS 3a1a4H MOryT
BLIOJIHATHCA IPH CAMBIX  PasHOOGPasHbIX  PaCnOJOKEHHSX
YHCeJ. ’

7 J
Puc. 12.
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23. Kax urpaan B msiu 12 gesouek

IlBeHaznarTs AEBOYEK CTaqM B KPYT M HayaJH Mrparh
B MAu. Kamnaa meeouka Opocana Mauy CBOEGH cocenake C/eBa,
Korma may ofxoamn BeChb Kpyr, ero mepe6paceiBaqd B NpO-

Puc. 13. Kaxpas nesoura 6pocana Mau cocelxe caesa.

THBOTIOJIOXKHOM HanpaBJeHKH, Uepe3 HekoTopoe BpeMs OAHa
JIeBOUKA CKa3zadaa:
— Byaem ayyme 6pocaTh MAY 4€pE3 OTHOPO YEJOBEKa.
— Ho tak xax Hac HIBeHaanaTh, TO IOJOBHHA NEBOYEK
He 6ypeT Y4aCTBOBATh B Hrpe,— KMBO Bo3spasuia Harawa,

2+ 19



— Torxa 6yzem 6pocars May uepes mByx! (Kaxnas Tpe-
TbA JIOBHT MAY.)

— Eme <xyxe: urpate 6yRyT TOJBKO YETBEPO... Ecan
XOTHUTE, 9TOOBl BCE HKEBOYKM Mrpad, Haxmo OpocaTh May ye-
pes udernipex (mArad Jjosut). JIpyrofi kKombumanum uer.-

— A ecaz 6pocaTb MaY HEpPe3 IUECTh YENOBEK?

— 210 OyneT Ta Ke CaMan KOMOWHAIMA, TOJBKO MSAY
nofileT B IPOTHUBONOJOKHOM HAIPABJIEHHH,

-~ A ecad UrpaTh uepes ACCATb (KaXKJAas OAHHHAALATAA
JIOBUT MA4)P ~ JONLITHIBAJIHCE AEBOUKH.

— TaknM cnocofoM M YK€ HrDadH...

JeBoukn CTaqH puCOBaTH CXeMBl BCeX MpeNJaraBIINXCS
Cnoco00B UIPhl M OYEHBL CKOPO yOeZuauch B TOM, yro Harawma
6blza npaBa. ToJdbKO OZHA CXemMa Nrpel {KpoMeé IepBOHa-
yarbHOH) OXBaTHBAaNA BCeX YYaCTHHLI 0e3 HCKIIOYeHHd
(puc. 13, a).

Bot ecam 6bl urpaBmiux geBodek ObWIO TPUHAANATH, MAY
MOXHO 6ul10 Obl OpocaTsh U uepes omHy {puc. 13, 6), u yepes
ABYX (puc. 13, 8), n uepes Tpex (puc. 13, 2), ¥ Yepes UETHIPEX
(puc. 13, 0), u Bcskuif pa3 urpa oxeaTeiBaJa Obl BCEX
yuyacTHull. BeiacHHNTE, MOXKHO JM IpPH TPHHaANATH Wrpao-

mux  OpocaTs MAY uEPE3 IATH YeNOBEK?
® L @® A MOMHO JH 6poCaTb MAY yepes MIECTh
yeJoBeK IIPH TPMHAANATH Hrparomux? [To-
AymMaidTe ¥ AnA HATIAAHOCTH HapuCyHTe -
() ® @ COOTBETCTBYIOIIHE CXEMBL

24. YersipbMs IIPAMBIMA

® ® o
BozbmuTe snct GyMmaru M HaHeCHTE Ha

Puc. 14. HEM JEBATL TOYEK Tax, YTOOH OHHM pac-

NOJOXUANCh B (hOpME KBAaApaTa, KAK MO-

ka3ano Ha puc. 14, [lepeuepkHuTé Tenepb BCe TOUKH YETBIPEMA
NPsSMbIMH JHHHAMH, He OTPHIBaf KapaHaalla OT GyMaru.

25. OTReJAUTH KO3 OT KalycTsl

Peumte Tenepbr 3ajavy, 8 HEKOTODOM CMBICJAE HPOTH-
BOMOJIOKHYK) nNpeAnayiied. TaM Ml COCAMHANH TOYKH
TIPAMBIMHM  JIMHWSIMH, a 3Jeck TpeGyercda HpoBeCTH 3 NpsiMble
JUHHM Tak, 4TOObl OTAEIHTL KO3 OT KamyCTh (puc. 15).
Ha pacynke kuuru nposomntTh DpAMbiE JHHAH HE CJAEAYeET.
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[Tepepucyiite cXeMy pacnmoJOXeHMA KO3 H KallyCTHl B CBOIO
TeTPaAb U NOCTEe 3TOrO NPoOYyHATE PEIIUTH 3ajauy. Moxkwo

e
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Puc., 15. HyxHM cpounne MepHl MPOTHB STHX JAKOMOK..,

COBCEM HE TPOBOAWUTH JIPIHPlfi, a4 BOCIIOJB30BaThCA BA3AARHLIMHA
COMIAME UMW TOHKHMH IIPOBOJOYKAMH.

26. Ilpa noesaa

Croprlif noesz Bwilea n3 Mockeel B Jleuwnrpax u wien
6e3 0CTaHOBOK €O CxOpOCThI0 60 KUIOMETPOB B 4ac. JIpyroii
MOe3Z BblMIEs €My HascTpeuy M3 JlewuHrpama B MockBy H
TOKE 1wena ©6€3 OCTAHOBOK CO CKOPOCTeIO 40 KHIOMETPOB
B yac.

Ha kaxom paccromumm OyayT STH moesna sa 1 4vac a0
HMX BCTpEYH?

27. Bo BpeMa Npuauga (IYyTxa)

Henanexo or Gepera cToHT kopabae €O CIHYINEHHOH Ha
BOJlY BEPEBOYHON JECTHANECH BJAOMS OopTa. ¥ aecTunis 10 cTy-
TIEHEK; PacCTOAHHe MexAy cryneHbkamu 30 cm. Camas HUx-
HASl CTYMEHbKA KacaeTCR NOBEPXHOCTH BOAM. OKeaH CEeroiHs
O4YEHb TOKOEH, HO HAUUHAETCA NPHJIWB, KOTOPbUE mMogHUMaeT
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BONY 33 Kawabili uac wa 15 o
Yepes CKONBbKO BPEMERH NIOKPOET-
CA BOJZOH TPETbR CTYNEHbKa Be-

PeBOYHOI JeCceHKu?

28. Uugepdaat

a) Paspesuts uudepbiaar yva-

COB JABYMA NPAMBIMH JHHHAMH Ha
TPH YacTH Tak, YTOOBI, CJIOMKHB
qNCAA, B KOKAOR 4aCTH MOJAY4HTD
OIUHAKOBLIE CYMMBI.

6) Moxro au stot nubepbaat

Puc, 16. pasgeauth Ha 6 yacted TaK,

yrobbl B KawIOf YaCTH HAXOAM-

JACh JIBA YHC/Ia, NPHYEM CYMMB 3THX OBYX YHCEN B KaX-
JOA 13 mecTH vacTel ObiM Onl paBHBI MEXKAY COGOMH?

29. Cromanumiii nupeptaar

B Mysee s BHAE! CTaPHHEBIE YaChl ¢ PUMCKMMH IHOpaMH
Ha uudepbiare, APHYEM BMECTO 3HAKOMOH HaM SallMCH YHCHA

yersipe (IV) croanu uetwipe
nasouxy (IIII). Tpewnrer,
obpasoBaBuecs Ba uHpep-
Gaate, jpennnu ero Ha 4
4yacTH, Kak HM300paXXeHo Ha
puc. 17. Cymmpl wucen B
KaXAOH waCTH OKa3aJHCh
HEOJHHAKOBBIMU: B OJHOH—
21, B apyroii — 20, B TpeThb
el — 20, B ueTBepTOR — 17.

$1 sameTna, uTo NpH He-
CKOJILKO HHOM pacroJoxe-
HMM TPellyH CyMMa 4HCE] B
KaXJO¥ K3 YeThpex yacrei
undepbaara paBuANach OBl
20. [1pH HOBOM pacmoJOH(e-
HHH TPEUINH OHH MOryT H
HE IIPOXOAMTH 4Yepe3 UEHTP
nudepdrara. Ilepepucyiite
nupepGaat B CBOWO TETPalb
¥ HaiAuTe 5TO HOBOE PACIo-
JOKEHHe TPEUINH,

Puc, 17, Tpemuun penuan undep-
6nat Ha 4 wacT.
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30. VinBuTeAbHBE yachl (KMTaicKad roJOBOJOMKA)

Kak-T0 B OAMH ZOM CPOYHO MONPOCHIAM 8aHTH YACOBLIHKA,

— 51 6oueH,~— OTBETH/I 4aCOBIMHK,—H HE CMOTY ITOHTH.
Ho ecod nownska recs10xHas, A NPUINIIO BaM CBOETO Y4EHHKA.

OxaszanoCs, 4TO HYHHO GBLIO NOJOMAKHBIE CTPEJKR 3aMe-
HHUTb APYTUMH.

— C 2TuM MO YYeRHK CIpaBUTCH,— CKa3aJ MacTep.—
On nposepuT MEXAHH3M BAINX 4¥acOB M NOAGEPET K HUM
HOBBIE CTpEJIKH.

YdyeHnK oTHeccs K paboTe OveHb CTApaTeJbHO, H KOTIA
OH 3aKOHYHJ OCMOTD yacop, yxe cremHeno. Cunras paboty
3aBEPLICHHON, OH TOPOIVIMBO HajAe) NOAOOPAHHEIE CTPEAKH H
NIOCTABKA X MO CBOMM YacaM: G0abIyt0 CTPEJKy Ha uuppy 12,
a ManeHbKyw— Ha 1nudpy 6 (6bwo poBHO 6 4acos Beuepa).
. Ho scxope mocae Toro, Kak yyeHHK BEPHYJCS B MacTep-
cikyto, 4TOObl CoOOMuTh MacTepy, YTO paboTa BbLIIOJHEHa,
3a3BoRUN Tenedor. Masbyuk B34 TPYOKY H YCABIIA CePAUTHIT
roJIoC 3aKa3yMKa:

— Bbl IJIOXO UCHPaBMAX HaChl, OHH HENPABHABLHO MOKa-
3LIBAIOT BpEMSA.

¥1enuk MacTepa, YAMBIEGHHBIA 3THM COOOLUEHHEM, MOCKe-
mu1 K 3akasanky. Koraa or npuimen, OTPEMOHTHDOBAHHBIE
WM 4aChl NOKasblBAIA Ra4ya/lo JEBATOrO. YUYEHWK BBIHYJ CBOU
KapMaHHbi€ 4aChl M NPOTARYJ HX PASTHEBAHHOMY XO3AHHY AOMa:

— CseppTe, noMaayicra. Bauim 4achl HM HA CEKYHAY
HE OTCTAOT.

OuenoMNeHRBI 3aKa3yuK BBIHYXKAECH OB COr/acHThed,
YTO €ro 4aChl B JAHHbIH MOMERT AEACTBHTE/JHHO NOKa3biBAIOT
IPaBHJILHOE BPEMA.

Ho ra apyrofi AeHb yTpPOM 3aKA3YHK ONATH IO3BOHHA H
cKa3aJl, 4TO CTPENKH 4acOR, OYEBUAHO, COIMMJH C yMa M Dasry-
JHBAIOT N0 LudepbaaTy, Kak HM B3AyMaeTcs. YJeHurK Ma-
cTepa mobexan k 3akasdyky. YaChl NOKasblBaln Hawya/lO BOCh-
yoro. CBEpHB BpeMs MO CBOMM 4acaM, OH He Ha MIYTKy pac-
cepamiIca:

— Bol cveerece Hago MHOH! Baum uackl NOKAsHIBAlOT
TOYROE Bpems!

Yachl AefCTBHTENbHO TOKa3blBaH TOYHOE BpeMsa. DBosmy-
IICHHBIA Y4YeRHK MacTepa XOTeJ TYT XKe YHTH, HO XOBSMH
yAaepxax ero. A yepes HECKOJIBKO MHHYT. OHH HAlIH NpH-
YKHY CTOJb HEBEPOATHHIX NPOHCIIECTBHH,

He norapamuce nu M BBY, B 4eM TYT AEJI0?
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31. Tpu B pan

Pacnonoxure na crone 9 myroeun B ¢opme KBagpata mo
3 TmyroBHIB Ha KaXZOfi CTODOHE W OAHY B LEHTPe (pHC. 18).
3aMeTbTe, YTO €CJH BAOMb KaKol-HHOYXb IPAMOH JMHKK pac-
TOJIaral0TCsA ABe NMYyTOBHUIM HIM 6oJee, TO TAKOE PacHoONe-
H{e MBI BCerga OyxeM HaseliBaTbh «pagoM». Tak, AB u CD—
paAbl, B KaXJOM H3 KOTOPHX mO 3 myroeullsl, a EF —pag,
cojepiKaluil ABe MyTrOBUULL

Prc, 18. Ckonbko snech pRAoB?

Onpezeante, CKOJIBKO Ha PHCYHKE BCEro paaos mo 3 my-
FOBHUBI B KaXJIOM H CKOJIBKO TaKuX pAl0B, B KaXI0M 43
KOTOPHIX TOJMBKO IO 2 IYTOBHIEL

Y6epure Temeps Ji00sle 3 Oyrosvibl K ocTaBluHecd 6 pac-
HonoXuTe B 3 pajaa Tak, 4TOOM B KaWAOM pRiy Obio 1o
3 MyTOoBUIE.

32. Hecarp pAOBR

Herpyaso norazaThed, Kak pacnosioxnTs 16 mamex s 10
pANOB No 4 IMamkH B KaxuoMm pamy. I'opasao Tpyauee pac-
nonoxuts 9 mamex B 10 panos Tak, uTOOBI B KaXKIOM PAfy
Gbl10 MO 3 MaltKu. '

Pemmre ofe sagaun.
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33. Pacnoaoxxenue MoHeT

Ha mucre ductoli 6yMarn Hapucy#rte ¢urypy, NpeacTas-
JIEHHVIO Ha PHC. 19, yBeauuus nps oTOM ee pasMepy B 2 —
3 pasa, u npuroToBpTe 17 MORET CJASAYIOLIEr0 AOCTOHHCTRA!

no 20 xoneex —5 mTyx,
no 15 xomeex — 3 mWTYKH,
no 10 konmeexk — 3 mTyKH,
oo 5 xoneek — 6 IOTyK.

Prc, 19. Pacnonoxvre MoneThr NO KBaaparam
310l (HUryphL

Pacnionoxure DpUrOTOBJEHHbIE MOHETH L0 KBAADATHKAM
HApUCOBaH#OA (Urypnl Tak, YTOOW CymMa KONEexk BIAOAh
KaXxJ0# NPAMOH JHRANM, H200DAKEHHON Ha PHCYHKE, DaBHA-
Jach 55.
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34. 01110 19

B nessiTHaAaTH XpyXkkax puc. 20 TpelyeTca paccTaBHTh
pce ueqple yucaa or 1 go 19 Tak, 4TOOH CyMMa YHCES

6 , Je-
Nolslele oy e e
O O 35. BbicTpo,
O o ' HO OCTOPOMHO

Cnepywoume 4 3sagaun pe-
O Lraire «Ha CKOPOCTB» —KTO
O O ObICTPee JACT NPABHJLHBIA OT-

OOOO Ben?:anaua 1. B moagzenn us

Mockew 8 Tyiay BbIXOAMT aB-
Puc. 20. Paccrapnte B kpywwax TOOyC ¢ maccaxupamu. Yacom
urcna or 1 xo 19, noske wus Tyaol B Mockay
BBIE3KAET BENOCUTIEAUCT U eRET
MO TOMY K€ WIOCCe, HO, KOHEYHO, 3HAYHTEJbHO MeJeH-
Hee, YeM aBToOYyC.
Korpa naccaxupsl apToyca M BeJOCHNEAHCT BCTPETATCH,
70 KTO 43 HUX OyAeT ganbiie 0T MOCKBHI?
3agava 2. Yrto ropoe: KMAOTPaMM TPHEEHHHMKOB HIH
HOJKMIOTPaMMa JBYTPHBEHHBIX? :
3ajgaua 3. B 6 uacor credHsle 4achl npoOuad 6 yaapos.
[To xkapMaHHBLIM YacaM s 3aMETHJ, YTO BPEMs, DBpoTexumee OT
NEepBOTO yJapa A0 IECTOro, paBHAJOCH PoBHO 30 cexkyHnaM.
Ecan ans toro, 4To6bl npoduth 6 pa3, yacaM NOHaA00H-
nock 30 cexyH, TO CKOMbKO BPEMEHH OyJeT NPOAOKATHCA
00lf yaCOB B NONIAEHb MAM B HOJHOYb, KOTAa 4Yachl ObiOT
12 pas?
3apaya 4. M3 oxsofi Touky BulIETENn 3 JaCTOYKH. Koraa
oxi OyAyT 8 ONHOH IJIOCKOCTH?

A Tenepb CUOKOAHBIMH PacCyJACHUAMH TPOBEPLTE CBOK
peIIeEnd W 3aIVISANTE 8 paszgea «OTBeTH».

— Hy xax? He monainch .nm BHl B Te Heboabline
JOBYIUKH, KOTODbiE COZEPKATCA B STHX HECJOXKHBIX 3ajayax?

Takue 3aga4u TeM M npUBTEKAaTeAbHbl, YTO OHH 00OCT-
PAIOT BHMMAHHE H NPUYYAIOT K OCTOPOXHOCTH B NPHBLIMHOM
X0pe MBICISH.
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36. durypuniht pax

Ouryprnifi  pak, usoOpasenHslli Ha puc. 21, caomed
u3 17 KycOuKoB.

Puc. 21, M3 17 kycouxoB «paga» BLLIOWHTE KPYT K KBAOpAT.

CnoXuTe W3 KyCOYKOB 5TOro paka Ase Gurypsl cpasy:
KPYT M PAIOM C HHM KBaapaT.

37. CTOHMOCTh KHUTH

3a kmury samiataiad 1 py6iae ¥ eule NOJOBUHY CTOHMO-
¢t KHATH. CKOJIBKO CTOHT KHMra?

38. Becnokoitnast Myxa

[lo asTomaructpann Mocksa — Crmdeponons aea cmopTc-
MeHa OJHOBPEMEHBO HavyalM TPEHMPOBOUYHBIN BeJonpober
HaBCTPe4Yy APYr APYyry.

B ToT momenTt, xorpa MeXAy BeJOCHNEOMCTAMH OCTAJIOCh
Bcero 300 xm, npoberoM oyeHb 3aHHTEpecOBaNach Myxa. Cie-
TEB C IIeYa OAHOrO BEJOCHNENHCTA W ONepexas ero, oHa
noMyYaszach HaBcTpeuy apyromy. BCTpeTHB BTOpPOTO BEJIOCH-
nejucra M yOeXusMCch, 4TO BCe GJAaronoayvHo, OHA HEMen-
JIEHHO -TOBepHyJa oOpaTHO. [oseTesa Myxa A0 TNEPBOro
CIOPTCMEHa W ODATH NOBEPHYJA KO BTOPOMY.
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Tak OHa n JeTana MeXAy COMWKABIIUMICA BENOCHIEIH-
CTAMH [0 TeX TNOp, NOKA BEJOCHOEAHCTbl HE BCTPETHJIHCh.
Torma Myxa ycnokousach W cesla OLHOMY H3 HMX HAa HOC.

Myxa Jsetana MexAy BeNOCHOEAHCTAMH CO CKOPOCTHIO
100 kam B yac, a BeJOCHOEAMCTH BCE 5TO BPEMA €XaJu CO
ckopocteio 50 xkar B yac.

CKOMbKO KHJOMETPOB NPOJIETENR MyXa?

39. Mesabine, uem uepe3 50 aer

Byner an B 3TOM CTOJETHM TakOd TOA, YTO €CIH €ro
samucaTh nM(ppPaMH, a GyMamKy MNOBEPHYTb BEPXHMM KpaeMm
BHH3, TO YHCJTO, 00Pa3s0BABINEECA HAa NOBEPHYTOH OyMaxke,
OyZeT BBIPAaWATb TOT KE LOL?

40. Be myTHH

[lepeas wytka. [lana nosBorpA A0YKE, NOMPOCHA €€ Ky-
MHTb KOE-4TO U3 BELIEH, HYXKHBIX €My K OTBE3AY, M CKasaJ,
YTO AEHBIM JIEHKAT B KOHBEPTE Ha MHCbMEHHOM CTOVIE. Jesouka,
MEJbKOM B3IVIAHYB Ha KOHBEPT, YBHAE/IA HAMMCAHHOE HA HEM
uncno 98, BBIHYsA NIEHBIHM H, HE COCYHTAB WX, HONOXKWIA B

: CYMKY, 2 KOHBEPT cMaJNa H
4 ( BBIOPOCHTA,
7 3 B Marasune oma Kymaaa Ha
00 pyGaeft Bewedt, a Koriaa
XOTEJa PaCn/aTAThCA, TO OKa-

4 4 3aJ40Cb, 4TO Y HEE HE TOJBKO

+< + < HE OCTaeTCq BOCbMH pyOJeH,
KaK OHa TpejmoJarala, HO aa-

7 5 JKe HEXBATAET YETHIPEX pyOieil.

JloMa oHa pacckasanma ob
3TOM Mame H Cupocuia, He
g V.4 ombes AU OH, KOTAa CumnTan
\ \ nesbr. OTel OTBETWN, YTO
OH COCYHTAN ACHBIH RPABHIb-

78 7 HO, a ommH6Jach OHAa cama W,

Puc, 22, ¥Yparuats HepasHnle pacCMeABIIACh, YKa3aJ e# Ha

CYMMBL omubky. B uem 6bl1a omnbxa
JEBOUKN?

Bropast wmyTka. [lpurotospTe 8 Gymamex € YHCAAMH
1,2, 3, 4,5 7, 849 u pacuosoxkute MX B ABa CTO/BLA
KaK Ha pHC. 22.

lepemeutias BCero Jmmb jase GyMaxku, 0OgiHTECH TOTO,
YTOBEl CYMMbl YHCEJ B OGOHX CTOMONAX OBUIH OAHHAKOBBIMH.
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41. CroAbKO MHe Jer?
Korza moemy oty Gwmi1 31 roa, MHe Gwiio 8 JeT, a Te-
nmeps oTell crtapme Mens BABOe, CKOMBKO MHE JeT Tenepsb?
42, Ouennre «Ha B3rani»

[lepex Bamy ngBa cToNbLa uHCEN:

123456789 1
12345678 21
1234567 321
123456 4321
12345 54321
1234 654321
123 7654321
12 87654321
1 987654321

BeMmoTpuTech: wieaa BTOporo cTosdlia 00pa3oBaHbl H3 TeX
Xe UHQP, YTO M YHCJAa NEPBOTO CTOAGNA, HO ¢ MPOTHBOINO-
JIOXHBIM TIOPAAKOM HX pacnojoxenus. (Ins ycuwienus Ha-
TVIAZHOCTH HYJH B JIEBOM CTOJOLE ONYIIEHHL)

Kakoli croabeq npu cjroxeHHH AacT GOJBIUNE pe3yJabTaT?

Crayana CpaBHATE 3TH CYMMBl «Ha B3TVISA», TO-ECThb, €I
HE NPOU3BOAA CJOXKEHUA, NMONLITANTECH ONPEAENUTh, AOMKHH
J¥ OHH ObITb OZMHAKOBBIMH MM OAHA NOM¥HA GHTbL OOJbINE
ADyrofi, a 3aTéM IPOBEPLTE CJOKEHHEM.

43. CHOPOCTHOE CAOMeHHe

BOC&MB HIECTU3HAUALIX CJaracMhbix
398 645
491 221
816 304
117 586
+1671 355
508 779
183 696
882414

MOAOOPaHLl TaK, YTO, Pa3yMHO HX IPYINIMPYA, MOXKHO «B YME»
HaliTn CyMMy 3a 8 CexyHA. BoiIep:KuTe BBl TAKY10 CKOPOCTh?

B pasaene «OTBeTH» eCTh YKa3aHHA, HO ... BH HX AOJble
HckaTs OyJHeTe.

29



A npyseaM CcsoMM TOKaXuTE JBa (OKYCa, KOTOPHE B
IIYTKY TOXE MOMXETE HA3BATh «CKOPOCTHHIM CJOXEHUEMD».
NMepssiit porye. Cramure: «He noxasvisas MHe, Hammp-
DIMTE CTONOHKOM CTOJMBKO MHOTO3HAYHBIX YMCE], CKOJIbKO BAM
XoueTca. 3aTeM s MOJOAAY, OUeHb GLICTPO HATHMLIY elle CTOJb~
KO )K€ H4{CEN W MOMEHTAJLHO BCe HX CJOXKY?.
HonyctuM, Apysba Hamucasu:
7621
3057
2764
4518

A BH OPHIHIMMTE TAKHE YNHCAAQ, KaXpoe M3 KOTOPLhIX JOmOJ-

naerT go 9999 oamo 3a APYrMM Bce HammcaHHble uHcaa. Ta-
KHMH YyHuCHaMH OynyT:

5481
7205
6942
2378
JefcTRHTeMLHO!
4518 2794 3057 7621
5481 T7205 Teos2  Ta37s

9999 9999 §999 9999

Tenepb HeTpyAHO COOGPasuTh, XK OBICTPO TOACYHTATL BCiO
CYMMY:

7621

3057

9794

4518

-+ 15481

7205

6042

9378

Hano 9999 Bsath 4 pasa, To-ecth 9999 3< 4, a Takoe ymHO-
meHue OBICTPO NPOM3BOAMTCA B yMe. ¥YmuoxkaeMm 10000 ma
4 u pblyutaeM JHAX 4 exmHuusl [losyyaercs:
10000 X 4 — 4 =40000 — 4 =39 996,
BoT 1 Bech cexpetT toxycal
Bropoii ¢okyc. Hamumure oamo mox APyTHM Kakue-
aubyap 2 uncna JaoGoit BeauyuHBl, S nMpHmuUIy Tperbe U
MIHOBEHHO, C/IeBa HANPaBO HAMMUIY CyMMY BCeX TpeX yuces,
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nOJIO}KPIM, Bbl HanucCaJH:

72603 204
51 273081

5l mpunmmny, HanpuMep, Taxoe uucao: 48726918 u cpasy
Ha30BY BaM CYMMY.

Kakoe yucao caeiyeT NpWmuCHIBATH X Kak B 5TOM CJy-
uae GHICTPO HAXOAHTL CYMMY, COOOpasnTe caMH!

44, B kakoii pyre? (MaTemaTHyecKHH (OKyc)

JlaiiTe Bamiemy TOBapHULy ABE MOHETH: OAHY ¢ YETHHIM
YHCJIOM KOIEEK, d APYTYI0 — C HEYETHHIM (HanpuMep, ABYX-
KONEEYHYIO M Tpexkoneeunyo). [1ycTh OH, He noKa3wiBag BaM,
ONHY M3 3THX MOHeT (mo6y10) BO3bMET B LPaBYIO PYKy, a
BTOPYI0 — B JIeBYI0. Bbl MOXeTe Jerxo yrajaTh, B KakOf
PyKe Y Hero kakas MOHeTa.

[Mpennoxure eMy yTPOHTH UMCIO Koueek, COAEpHKa-
MuXCA B MOHETE, 3aXaToil B NPAaBOH PyKe, H YABOUTH
YHCJIO KOTEEK, COREPXKAUIUXCA B MOHETE, 3a)KATOH B JEeBOH
pyke. IlonyyeHHsle pesyJbTaThl NyCTh OH CJHOXHT M BaM Ha-
30BET TOJMBRKO 00Pa30BaBLIYIOCH CYMMY.

Ecomu HasBaHHAas cymMa ueTHasi, TO B IpaBoi pyke 2 Ko-
HeAKH, €CIH — HeyeTHas, TO 2 KONEHKH B JEBOH Dyke.

Ob6pacHuTe, MOYEMY BCerJa TaK MOJy4YaeTCs, M IpHAY-
MafiTe, KaKk MOXHO Da3HOOOPa3HTb 3TOT OKYC.

45, CKOAbKO HX?

¥ MaJbyHka CTOJMBKO e CECTeP, CKONbKO H OpaThep, a
¥y ero CecTphl BABOE MEHbIIE CeCTEpP, YeM GpaThes.
CKOJIBKO B 9TON CeMbe 6paTheB U CKOJbKO CECTEp?

46. OpuHaKOBBIMH HMdrpaMu
[Tonb3ysACe TOMBKO CJA0XKEHHEM, SaOMIMATE 4Yucac 28 mpH
OMOWM NATH ABoek, a yncao 1000 bopum noMolu BOCEMH
BOCbMEPOK,

47. Cro

IMpu nomoixn JwOHX apupMeTHUeCKHX ZeHCTBUU Co-
craBbTe yucsao 100 aubo v3 nRTH e ANHARL, JU60 U3 HATH
nATepPOK, npryeM H3 nartd natepox 100 MOXKHO COCTABUTH

IBYMsl CIIOCODAMH.
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48. ApudMeTnueckHil TOSINHOK

B MaremaTHUeCKOM KPYIKKe Halledl IIKOAH! OfIHO BpeMA
6bl1 Takoit oOnvait, Kaxzomy BHOBe BCTYNalLIEMy B Kpy-
KOX NPEACERATENb KPYXKKa NPeAIaran HeCJ0XKHYIO 3afayy —
STaKMi MaTeMaTHYeCKH#t opemex. PemHme samayy — cpasy
CTaHOBHIIbLCA YJIEHOM KPYXKK4, 8 HE COPaBHIMbLCS C OPEINKOM,
TO MOMemb NOCEINAaTh KPYKOK KaK BOJbHOCAYLIATENb.

[loMHIO Kak-TO NPEANMKHA Hall Npeicejareab OAHOMY
HOBHUKY Bure Takyw sagmauy:

«Hamncaro: 1 1 1

O~
=W
O~

3amenuTs 12 mudp HysaMH Tak, YTOOBl OPH CJAOKEHHH TIO-
ayyunoch 20». Buta HeMHOTO moayMan W OHCTPO RaMHCA/:

011 010
000 003
+<{000um-L 000
000 007
009 000

20 20

TloToM OH VJABIOHYJCS W CKa3an:

«EcaH Yy HaHHBIX NATH TPEX3HAYHBIX YHCEJ 3aMEHHTh HY-
JsIM# TOMBKO O Kakux-10 HH(p, TO MOMHO NOAYUYHTH NpH
caoxenun 1111, TlompoGyirel»

[Ipeacenateab Xpy#Ka HEMHOTO CMYTHICH, HO Xpabpo
OpHHANICS 33 BeiuHCAeRHA. B noary on me ocrajaca. Or me
TOJBKO PEHIUT BHTHHY 3ajauy, HO JaXe HalWea elle OXHH
BapHaHT €e:

«Y 9THX Me DATH TPEX3HAYHBIX 4HCEJ,— CKA2aa OH,—
MOXHO B3aMEHHTb HYJAAMHM He O, a ToAbkKO 8 mudp Takum
ofipasoM, 4TO CyMMa OCTaHeTcs mpexdped, T. €. 111D».

[Nprmaa ouepeab sagymarscs Bure. Unerbl xpykka C Hu-
TepecoM HaOMI0AaIH BHE33IHO BOSHUKIIME apHdMeTHYeCKHil
«TOCIUHOK». BATA pacKycHI M 3TOT OpelieK H K ¥AOBOIh-
CTBUIO BCEX NPHCYTCTBYIOULHX HAWeN ellle HOBOE HPOXO/IKE-
HMe 3aJa4M:

«MOXHO y NMATH AaHHBIX TPEX3HAYHBIX YHCEN 3aMEHHATH
gyasmu He 9 1 He 8, @ TOJAbKO 6 Hu(pp, HO CyMMa COXPAaHUTCA
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Bce Tolf we— 1111». YyuTeap MaTeMAaTHKH NMOXBANHM OOOMX
YYaCTHHKOB TOCAMHKA W CKasaJ, 4YTO MOXHO COXpanHTb
cymmy 1111, 3amenss nyasmu me 9, ze 8 u naxe He 6 undp,
a Toapko 5 udp.

Haiinure peureHHe BCeX YETHIPEX BADHAHTOB HTOH 3aia4H.
INpunywmaiite aHatoTHYRYI0 3afady AJs YHCeJ, COCTOSIIMX
HE M3 TPEX eAHHHL, TPOEK, MATEPOK, CEMEPOK M JECBATOK,
a4 H3 TATY.

49. Apanuath

13 ueTLipeX HEYETHLIX YHCEJ JErKO COCTaBUTh CYMMY,
paBHy0 10, a uMeHHO:

1+1-4345=10,
HAR Tak:

14+14-147=10.-
Bosmoxno u TpeThe peleHze:

1-}3+43-+3=I0.

Jpyrux peiueHuii Her (MSMEHEHHS B IOPAAKE CJAeIOBaHHSA
¢/araeMblX, KOHEYHO, HE 06pa3yioT EOBEHIX DEIUERHit).

3HaunTeabHO GOMBIE PATHYBLIX PElCHUH HMEeT TaKas
3aAava:

CocraBurp unucao 20, CxJafpIBasg DOBHO BOCEMb HEHET-
HBIX YHCEJN, CPEAM KOTOPHIX TakkKe paspedraeTc HMETh H
OIOMHAKOBHE CJaraeMele, -

Haiignte Bce pa3JaHuUHBIE DellleARHA 3TOH 3ajauu H
YCTaHOBHTE, CKOJBKO CPEAN HHX GYNIET TaKHX CYMM, KOTOPHE
conepaT Haubosbliee YHCIO HEO JHHA K OBBI X CJaracMpix?

Manenbku#i coseT. Ecim Bu Oyaere wnoxbupaTh
upCJa HayJdady, TO H B STOM CJAy4ae HaTOJKHETECH Ha He-
CKOJBKC pemncHul, Ho OecCUCTeMHBIE NPoBH HE AAgyT yBe-
DPEHHOCTH B TOM, YTO BB HCUEPHaad BCE peurenua. Ecau ke
B «CImoco6 npof» BBI BHECETE HEKOTOPHIH NMOPAROK, CHUCTEMY,
TO HH OAHO U3 BO3SMOXHBIX PEIICHHH OT BAC HE YCKOJL3HET.

50. CHOABHO MapuIpyTOB?

Y3 mucbMa IIKOJABHHUKOB: «34HHMAafACh B MAaTEMaTHUECKOM
KDYJXKKe, MBl BBYEPTHJIH IWIAH MIECTHAZUATH KBapTaios
Hamero ropoga. Ha npuaaraemoil cxeme miaka (puc. 23)
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BCE KBapradsl YCJIOBHO H300pameHbl ONHHAKOBBLIMH KBdJ-
paramu.

Hac sanrrepecosan Takoit Bompoc:

CKONBKO pa3HBIX MapWpPYTOB MOXHO HAaMETHTh OT
nynkra A x myaxry C, €CrM JBHraThCH N0 YJAHLAM HAIEro

7 ¢
N
J NN N
|
Y Y N
1 } =
| Y Y
.ﬂ--—_—_ 8

Puc, 23. Ckonbko mapmpyros sezet of A k C?

ropona TOJLKO BIEPeA M BUPaBo, BOpPaBo ki Brmepen? Oraesn-
HEIMU CBOMMHM YacTMM MapLIPyTel MOTYT COBIAGAaTh (CM.
NYBKTHPHE!E JIHHUM Ha CXeMe IJjana),

Y Hac CNOXWIOCH BOEYAaTJIEHHe, 4YTO 3TO HEJerxas
3aZaua. BepHO /n MH €€ pellny, ecru Hacuutanw 70 pasueix
MapLipyTOB?»

Uro Rajio OTBETHTb Ha 5TO MHCHMO?
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51. UameanTh pacmojokeHne 4YHcen

Ha ronnax maté AWAMETPOB BCE MOPSAKOBHE 4YHCAA OT
I no 10 pacnosomerbl Tak, Kak mnokasaHo Ha puc. 24. [Ipu
TAKOM DACIOJONEBHH TOJbKO B OZHOM CJAy4ae cyMmMa ABYX
COCeHUX YHWCeN paBHa CYMME JABYX IPOTHBONOJOXHO pac-
TIOVIOMEHHBIX YHCEJT, 8 AMEeH-

HO: 10 7
10} 1=54-6,

HO, HANpUMED,
1-4+-254£6-1-7,

U _ Py 3
24-3=47-1-8.

[lepepacnonoxure gas-
HBIE YHCA4 TaK, 4TOOBI CYM-
Ma 110 6B X ABYX COCEAHHUX
ynces  PasHANACh  CyMme 3 3
COOTBETCTBYIOLIKX ABYX NP0~
THBONIOJIOKHO  PacHoONOKeH- Puc. 24.

HBIX 4UCeN.

MoxHo oXumath, YTO 3Ta 3alaya MMEET HE OAHO pemre-
HHE, TO-€CTh PasHBIC PacHONOMKEeHAS AAHHBIX UMCEN yAOBJE-
TBODAIOT YCAOBHIO 3aJauH.

[TomuiTafiTecs HafiTH Taxoil MyTh PELUCHHAS 3a4a4H, KOTO-
pbifi MO3BOAUA OBl yCTaBOBHTB M YMCJO BCEX BO3MOMHEIX pe-
LIEHHI,

52. Pa3ubie KeHCTBUS, OLHH Pe3yAbTaT

Ecan Mexay AByms JABOHKaMHM 3HAK CJOMCHHSA 3aMEHHMTH
BHAKOM YMHONKEHHA, TO pe3ysbTaT ueé usMeBuTca. JedcTsu-
TeapHo: 2-2=2 2. Herpyado nomoGpate u 3 4YHCI4,
06nafaloMmuX TeM e CBOHCTBOM, a uMEHHO; 1-+2-1-3=
=12 3. Ectb 1 4 OZHO3HAYHEIX YHCAA, KOTOPBlE, Oy Ay4H
C/AOXEHB! WY YMHOMCHBI APYr Ha npyra, ZAlOT OAWH H TOT
e pesyJsbTar.

Kro GricTpee moabeper stu uncaar? [ otoso? [lpomosmxatite
coctazanne! Haiigute b5, a morom 6, 3ateM 7 W T. Z. OZHO-
SHAYHBIX YMCces, 06Jafaoiux TeM XKe cBoHcTBOM. HmedTe
B BHAY IPH STOM, 4TO, HAUHHAst C TPYNNE B D uuCes, OTBETE!
MOTYT OBITb DA3IHYHbLIMH.
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53. HeBSTHOCTQ JEBATH U CTO

Crkombko HAZO TOCTABHTh 3HAKOB <«IVIOC» (1) Mexay
undpamu yucaa 987 654 321, utobsl B cyMMe Toayudroch 992

Bosmoxnb nBa pemesus. Haifith XoTs 68l OfHO U3 HHX
HE JIETKO, HO 3370 BH INPHOOPETETE OMBIT, KOTOPELH MOMOMNET
BaM OLICTPO PACCTABUTL SHAKH «IVIOC» MEXAY CEMbBIO Y-
cravd 1234567 Tak, urobsl B cymme moayuusocs 100,
(pacmosoxenne wubp uaMewsth HE paspemaerca). Llxous-
HHua H3 KemepoBo yTBepaiaeT, 9T0 U 3XeCh BOSMOXKHBI ABa
pelIeHHs.

54. Pa3GopHas WaxmaTHAs LOCKA

Becesmifi mraxmatHcT paspesasl CBOIO KapTOHAYIO Iax-
MaTEyl0 HOCKY Ha 14 yacTeH, Kak DOxa3aHO Ha pHc. 25.
HNonyunnace pasGopras wasmartkas Aocka. ToBapuulam, mpu-

“N lspnsclsclscn

52 P T
e e o

Puc, 25, Tax Becenwlif maxMaTicT paspesai WAIMATHYIO AOCKY.

XORMBINUM K HEMy HIDaTb B INAXMATLI, OH IPeABAPHTE/LHO
OpefijaraJ TOJOBOJIOMKY: COCTABHTh M3 JAHHRIX 14 yacTed
IAaXMaTHYK JA0CKY. Beipexsre u3 knrervaroil 6ymard Taxue
e ErypxH u ybeauTech CaMH — TPYAHO WIH JIETKO H3 HHX
COCTABHTL INAXMaTHYIO JAOCKY.

55. [ToHCKH MHHBI

ITo oxonuanun nonesuX 3aHaTHil ¢ rpymmoif CyBOPOBLEB
HOJKOBHUK PEININ HPEANOMKHATS CBOUM BOCTIHTAHHHKAM 3ajlaqy
«Ha CMexaaky». OH BBIHYJ NJaH MECTHOCTH, pacyepyeHHHI
Ha KBaapaThsl (puc. 26), U ckasan:

«JlBa camepa C MHHOHCKATENsMH JOMKHEI 00C/Je0BaTH
STy MECTHOCTb, 4uTOOM 06e3BPEAHTD BPAXKECKUE MHHBL
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Jna store weofxosumo o6OHTH 8BCE KJAETKH WECTHOCTH,
KPOME LEHTPaJbHON, KOTOPVIO 3anuMaeT ReGOMBMmON [py A
B 1y KaeTKy, rae moObiBan OAMR canep, ApPyroMy HTTH
HE CAeAyeT. JIBHraThCs MOMHO TOMBKO IO TOPU3OHTANH H
BEPTHKAAM, YO0 [HArOHAJAM ABHFATHECS Heab3d. OQOHE canep
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Puc, 26, Jlpa canepa noMxHpl 0GCNencBaTb 3TY MECTHOCT,

HAYHHAET CBOH MapLIPyT C KJIETKH A M BHIXOLHWT Ha KJIETKY B,
ApyTroit — HaUWHAET C KJETKU B ¥ BHXOIAMT Ha KJIETKY A.
HamerbTe BO3MOXHBIE MApRIPYTH CANEPOB Tak, 4TOOBI Kad-
Abli M3 HHUX HPOIIEJ 4€pPe3 OXWHAKOBOE KOJNHYECTBO KJETOK.
STH HECKOAbKO HEOOBIYHBIC YCAOBHA $ NPEANArai JUlks AL
NPOBEPKH BAIICH CMEKaJIKH».

CyBOpOBIIE NEPEHECAH IVIAH B CBOH TETPAAH M yepe3 He-
KOTOPOE BpeMs CHPaBUINChL ¢ 3afayeil. ITOAKOBHHK noXBaau
HX 32 CMekaaKy. Pemvre H BBl 3ajayy NOJKOBHHKA,
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56. CoGparb B rpymas no 2

Hecars crmver HOMOMEHB B psig. §1 MOry MX pacnpege-
JuTh B D map, NePecKaKHsas KaXIbGl Pa3s OAHOH CHMYKOK
yepes 2, HampuMep TaK, Kax TMOKa3aHo Ha puc. 27,
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Puc, 27, 10 cnmuek — B 5 nap, NepeckakupBasn
yepes NiRe CHAYKH.

85158

Hafizure coBcem ApPYTOH MOPAAOK PACOPERENCHHSA CIHUEK
JaHHOro psja B 5 map TpH cOOMIOAEHHH TEX KE YCRoBHUI.
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57. CofpaTe B Tpynnsl 1o 3

[laTHAgUATD COMYEK TOAOXKEHHW B pay (puc. 28). Tpe-
Gyerca copate ux B 5 rpyon no 3 cmmuky B KaXAod. [le-
PEKNAAbBATL CITRYKH MOKHO TOJBKO 110 ORZHOM, KaXAHHA pas
HepecKaknpas 4uepes 3 CIHYKH.

7

1234667 880N EBRKE

Pue, 28,

Dra 3ajaua NOTPyAHee Npeapigylled; pemure ee 8 10 me-
penoxenuil. Utobsl HMeTh BOSMOXKHOCTL CAKYUTH CBOE pelle-
HHEe C OTBETOM, 34NHCHBAHTE NOPAAOK NEPEMEIIEHUdA CHHYEK.

Jonoanwureannoe sameuanune, Od06uieHue 3anad
56 u D7 mMPHBOAMT K BBIBORY, 4TO JAJSA COCTABJEHHS TDYHI
10 72 CIHYeK B KAXKJAOH Ny TEM NePEKIAAbIBAHHA KaWA0H CIHYKA
4yepes 72 ApPYyruX CIMYeK HEOGXOAMMO S7 CIHYEK.

58. Yackl OCTAHOBHAHCH

Y MEHA HET KAPMAHHHX YacoB, 4 TOJLKO CTEHHBIE, KOTO-
PEIE OCTAHOBHJIACH. 51 OTHPABHJCH K CBOEMY 3HAKOMOMY, Yachl
KOTOPOrO MAYT O@3YKOPH3HEHHO, Y3HAJ1 BpeMA H, HE 3ajep-
HUBAsACh JOAr0, BEPHYJCA AoMOH. JloMa i 6BICTPO IPOHU3BE
HECTOXHbIE BBIYHC/EHHA M HOCTABHA CTPEJNKH CTEHHBIX Yacos
B TIONIOKEHUE, COOTBETCTBYIOILEE TOUHOMY BpeMeHH.

Kaxk a peficTBoBa/ K KaK pacCy®aal, eCin npeaBapuTe/IbHo
MHe He OBLIO WSBECTHO, CKOMISKO BPEMEHH 3aHMMAaer aopora?

59. UeTnipe EeficTBHS apHbMeTHKU

ITepen Bamw 7 CTPOK TOCAENOBATEIBEO PaCHOJONKEHHBIX
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He mensa nopsaka pacnosoerds Undp, HOCTABETE MEXKAY
HUMHA 3HaKW apUPMETHYECKHX JCHCTBER € TAKUM pPacuyeTOM,
yTo6H B pe3yJbTaTe STHX AefCTBHI B KaxNOM paALY HOJY-
qinock Gl o 1. JleficTBHA HOJ/DKRLI BHMOJHATBLCA B NOPAILKE
C/IEA0BAHUA ~ CJI€BA HANPaBO, TAK 4TO CJAOXKEHWe, HampHMmep,
MOXeT NPeAINecTBOBATL YMHOMKEHHIO. [IpH sammcH B8 sTOM
cayuae, xak BH 3HaeTe, CJIeAYeT CTaBUThb CKOOKH.

Ecau nonagoGutcs, To ABe pAIOM CTOAlne HUPPH MO-
HeTe CYUTaTh LBY3HAUHHIM HHC/IOM.

60, Osanauensntii modep

O yem mozymaxn wodep, kOraa OB NOCMOTPEN Ha CHYETYHK
cmigomeTpa CBoeft maumuabl (puc. 20)? CueTunmk NOKasbiBaJ
upcao 15951, 1lodep samerua, 4TO KOMAYECTBO KHIOMETPOB,

———

Puc. 29. Cuerusr nOKa3nBan CHMMETPHYHOE YHCIO.

OpOAAEeHHbIX MalMHON, BHPAXKaA0Ch CHMMETPUYHHIM HHCAOM,
TO-€CTh TAKHUM, KOTODOE YMTAJOCh ONMHAKOBO KaK CJeBa Ha-
Opasod, Tak U CNpaBa HaleBO:

15951.

— 3angruo!..— npoGopmoran modep.— Tenmeps HECKopo,
HAaBEPHOE, MOABHTCA HA CUETUHKE APYTOe 4YuC.a0, oOaanalo-
ulee 'TaKoi e 0COGEHHOCTHIO.

Onnaxo poBHO yepes 2 uyaCa CYETUHK NOKasaj] HOBOE
HHCA0, KOTOPOC TOXE B obe CTOPOHDI YUTANAOCh OJHUHAKOBO.

Onpenenure, ¢ KaKoi CKOPOCTHIO €Xal 3TH 2 yaca wodep?
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61. Mas INumageckoro ruIpoysna

B BLIDOJHCHHWH CPOYHOrO 3aKas3a 0O M3POTOBJAEHMIO H3Me-
pHTEapHBIX TIPHOOPOB ANA LIMMAAHCKOTO THAPOy3Ja NpUHAIA
yyactHe 6purana 0TJMYHOTO KayecTBa B COCTaBe Gpuraanpa —
CTaporo, ONbITHOrO padouero—u 9 MoNoAbX pPabodyHX, TOJBKO
YTO OKOHYHBINMX PEMECACHEOL YHMIHILLE,

B TeveHne AHA KaxAbNl U3 IORBIX palouMxX CMOHTHPOBAJ
oo 15 nputopos, a Gpuramup-—na 9 npubopos Goabile, YeM
B cpeanem Kaxawi H3 10 uneroB GpHTaabl.

Croapko BCEro H3MEpPHTENbHLIX NPHOOPOB OBUIO CMOHTH-
poBaRo Opuranoit 3a OAMH pabouuii AeHb?

62. Xnedocaauy Bo-Bpems

Haunmas cpauy xze6a rocyaapcTBy, NPaBAEHHE KOIX033
PEWNA0 AOCTABHTDL B FOPOJ BIUEIOH C 3€PHOM TOyHO K 11 ua-
caMm yTpa. Ec/M Mamuae moexyT co ckopoctsic 30 xajrac,
TO KoJOHHa npulyzer B ropoa B 10 YacoB yTpa, a ecau ¢o
ckopocTeio 20 xmfeac, To B 12 uacoB amus.

Kak panexo OT kONX03a 0 TOPOZA M C KaKOH CKOPOCTBIO
CIeLyeT €XaTb, YTOOB MPUOHITL Kak pa3 BO-BPEMSA?

63. B jaunom mnoesne

B Barone siexrponoesna exanu M3 ropojla Ha xauy ABe
NOAPYTH-RIKOAbHUIEL,

— $1 sameuaw,— ckasata OaHAa H3 NOILPYT,—4TO 0OOpaT-
HHE MAYHBIE TOE3[2 HAM BCTPEYAIOTCA Yepe3 Kaxpple 5 MH-
ryT. Kax TH AymMaeub, CKOABKO AAUHBIX TOE3A0B NPHOHBAET
B TOpPOL B TEYEHHE OJHOLO Yaca, €CJM CKOPOCTH I0e3A0B
B OGOHMX HANPABACHHRX OIHHAKOBHIP

— Koneuno, 12, tTak xak 60:5=—12,—ckasana Bropas
noapyra.

Ho mkxonbuna, 3azaBinas Bompoc, He COTVIACHAaCh ¢ pe-
IeHHEM NMOAPYTH U NpuBea el CBOM coobpaxenua.

A 4TO BH AyMaeTe IO ITOMY IOBOLY?

64. Or 1 no 1000000000
PacckasuiBaor, yro koraa 9-retneMy [ayccy *) yunrens
NPeNOKUT HalTH CyMMy BCEX Neanlx yuces or 1 mo 100,
14+24-3~~...4+ 984993100, To manenbkuil I"ayce cam
*) K. @. Faycc (1777—1855) — kpynuefiimufi neMeuxufi MaTeMaTKK,
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€0o06pasusl, KakuUM CIOocoGOM MOXKHO OYeRb OLICTPO BHINMOM-
HATH 3TO CJOXEHNE.

Hano cxnapbiBaTe meppoe 4HCAO € HOCKEAHHM, BTOpOE
C mpeAnocneAxdM M T. A. CyMMa Kaao#l Taxod Iaphl ymcen
pasna 101 ¥ mosropsietcs oma 50 pas.

CaexoBaTesibHo, cymMMa BCexX Lenslx yucesa oT 1 po 100
6yner paena 101 X 50 =>5050.

JTOT XKe NPUEeM HCHOAL3YHTE AJA peulerus 6ojee Tpya-
HOlt 3amaym:

HaliTH CymMy BceX MU G P y BCeX LEAHIX yucen oT 1 Ao
1 000 000 000.

Ob6paTture BHUMAHHE: 31C¢Ch PEYb HAET HE O CyMMe YH-
ceJnq, a 0 cymme gHp BCex uncen!

65. CTpawHbld coH ¢yTOONLHOTO GOTENbU{HKA

«Bonens KKy , OropyeHHsH MopaskeHHEM «CBORH» KOMaHAE!,
cras Hecnokofino. Emy cHulach 6oabllafs KBaZpaTHAd KOM-
Hata Ges meGenu. B komHate TpesupoBasicAa Bpatape. Ou
yaapan (GyrOoMbHLIE MAY O CTEHy, a 3aTe€M JOBW/ €ro.

Puc. 30, Hlap cTpemuacs pasaaButh MAYHK.

Bapyr BpaTtaps crajd yMERbIIATHCA, YMEHbIIATHCA H, Ha-
KOHEll, IPEBPATWICA B MaNeHbKHH UEMMYJOUAHBIA MAIIK
OT <HACTOMBHOTO TEHHHCA», 2 (YTOOABHBIH MaY OKazasCs
yyryHabM 1apom. Hlap Geiwleno KpyXHACA 0O TIJIaAKOMY
ONY KOMHATBI, CTPeMACh pa3lAaBHTb MAJCHbKHH neany-
JOUAHEI MAYuK. DefHrblll MAYHK B OT4HAasHRN METanCa M3
CTOPOHBI B CTOPOHY, BHIOHBAACH M3 CHM U HE UMEA BO3MOM-
HOCTH NOATIPLITHYTh. :

Mor au OH, HE OTPHIBasAChL OT I10J1a, BCE-TAKH YKPBITHCS
FAC-HHOY b OT IPECNeNOBaHME UYTYHHOTO 1napa?
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PA3IXEN I

Jasg pewenns saaay BTOPOro pasjiena TpeOyeTCs SHaKOM-
CTBO C AEHCTBHAMH HAJ MPOCTHIMA U XECATHYHEIMH EDOOAME.

Uuntateas, e€me He HAyyaBIMIHH JAPOOH, MOKET BPEMEHRO
TIPONYCTHTH 3afaull 3TOro Pasfena U HepedTH K CAeLYIOLIM
rJaaBaM.

66. Yach

TlyremectBys mo Hame#i Goablioft M yyAecHoit Pojune,
A NOmajiaJl B TakHe MECTa, IAE HAaCTOMBKO BeJWKa pPasHOCTb
TeMIepaTyp BO3AyXa AHEM 4 HOYBIO, YTO KOrna s JAHH W
HOMH HAXOJWICA Ha OTKPBITOM BO3AYXe, TO 3TO HAYHHAJIO
CKasLIBaThCA Ha X0Xe 4acoB. 5} saMeyas, YTO OT HU3MEHEHHUMH

1
TEMIepaTyphl AHEM “achl YXOMMIH BUEPEN HA - MHRYTH,

1
4 3a HOYD OTCTABAMM HA - MHHYTHL

Vrpom 1 mag vacwel eme TOKasHBalW BEpHOE BpeMd.
K xawomy uncay omm yfiayT Boeped Ha 5 MUHYT?

67, JlecTHHIA

B nome 6 sraweil. Ckxaxre, BO CKOIBKO Das yTh O
JECTHHIE Hd WIECTOH 5Ta)X MJHHHEE, YEM NYThL MO TOH Ke
JECTHHIE HA TPETHH 3Tax, €CJM HPOJIETHl MEXAY 3DTaXaMH
UMEIOT MO0 OAMHAKOBOMY YHCAY CTYOEHEKP

68. ToaosoaoMKa

Kakoil 3Hax HAZO MOCTABHTL MEXAY HAMHCAHHLIME PAIOM
mrdpaMn 2 B 3, YTOGH! NOJAYYANOCE YHCIO, GAJbLIEE ABYX,
HO MEHbIEe Tpex?

69. Untepecnnte ApobH

Ecan x ukcautemo u aHameHaTeaio npobu 1/, npubasuthb
ee 3HaMEHaTeNb, TO APOGb YBEJHYHTCH BABOE.

Haiizure Takyio apobb, KOTOpas OT npndaBaeHHs 3HaMe-
HaTend K €€ YHC/UTEJI0 H 3HAMEHATENIO YBEJHUWAaCh Obl:
a) Brpoe, 6) BUETBEPO.

(3naonine aqre6py MOTYT 0GOOWINTD 3a4ady H PELIATH
€€ C NIOMOUIbIO YpaBHEHHA.)
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70: Kanoe umucao?

TorosuHa — TpeTh ero. Kakoe sTo 4muca0?

71. TIyTh MKOABHUKA

Bops Kkamioe yTpo mnpoZessiBaeT AOBOJNLHO ITHHHBIR
OyTh B IUKOJY.

1
Ha pacCTOosHUH T OyTH OT AOMa A0 LIKOJAS! PACIOJ0XKERO

1
spanne MTC ¢ anexrpoyacamu Ha (acajie, @ Ha PacCTOSHUH 3

BCEro MYTH — KEJIE3HOAOPOKHAA cTaHuua, Koraa or npoxoant
mumo MTC, To Ha uacax oftiypo 6el10 7 4. 30 M., a Korza
OH JOXOAWMJ IO CTAHLMM, TO YaChl TOKasbiBajlu 6e3 25 MHHYT
8 yacos.

Korza Bops Bbxoaun u3 ZOMy H B KakOe BpeMs OH IIpH-
XOAWI B IIKOJY?

72, Ha craauone

Baoar 6erosoft mopoxkn paccrasreno 12 dwiaxkoB Ha
PaBHBIX PacCTOAHMAX Apyr oOT apyra. Crapr y uepsoro
dnakka, ¥ BocbMoro ¢aaxka cpopTcMeH Owlr uepes 8 ce-
KYHX IOCJe Havasa Oera. Uepea CKONbKO CEKYHI TIPH HEH3-
MEHHOH CKOPOCTH OH OKaXeTCs y ABEeHaJunaToro guaxka?

He nonaanre Bnpocak!

73. Bmragaa au?

Ocran Bozspallajica aomoi us Knesa. [Tepyio monosuny
IYyTH OH mpoexan mnoesaom B 15 pas 6ricTpee, uem ecad GObl
od mes memkoM, OpHako BTOPY!O NONOBUHY NMyTH €MY IIDH-
LIMOCh MpoeXaTh Ha BoJax~—B 2 pasa MeAJeHHee, YeM eCaH
OBl OH IIEJ MEHIKOM.

Briragan au Ocran CxOAbKO-HUGYAb BPEMEHH MO CpaBHe-
HHIO ¢ XonbOol mewkom?

74. ByavabRuK
1
ByIWwIbHHK OTCTaeT Ha 4 MMH. B 4aC; 35 yaca Hasaj oH
Ou1 mocTaBaeH TowHO. Cefiuac Ha yacax, HOKa3bIBAIOLIHX
TOYHOE BpeMd, POBHO 12.
Uepea CKONIBKO MEHYT Ha OyawibHHKe Toxe Oyper 127
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75. BMecTo MeIKHMX JoJel KpyIHbie

Ha MamusHOCTpPORTENbHBIX 3aBOJAX €CTb OYeHb YBJAEKA«
TeApHa Tpod)eccus; Ha3hIBAETCA OHA — Pa3METWK. Pasmer-
YHK HAMEYaeT Ha 3arOTOBKE Te JIMHEH, 1O KOTOPHIM 3Ty 3a-
TOTOBKY CaeLyeT ofpabaThiBath, YTOOB OpHAAThH e HeobXo-
aumyo dopmy.

Pasmerynky npuxoAnTca pemraTh HHTEPECHBE H TOAYac
HeJlerKHe TeOMETPHYECKHE 3aflayd, NPOU3BOAUTL apHUPMETH-
yecKHe PacyeThl B T. A.

[ToHagoOHAOCH KaK-TO PaCHPEne/HTh 7 OAWHAKOBBIX Mps-
MOYTOJbHBIX ITACTHHOK DABHREIMH JOJAMH Mexny 12 naera-
asvy. Tlpusecan 1M 7 IIACTHHOK PAasMETYHKY H HONPOCHIH
€ro, £CTH MOXHO, PaaMeTHTh IVIACTHHKH TaK, YTOGH He HpH-
II0Ch APOGUTL HM ONHOH M3 HMX Ha OUCHb MeEJIKHE 4YacTH.
3HauMT, MPOCTefillee PellieHHe — Pe3aTh KaMAY OJIACTHAKY
Ha 12 paBHBIX 4acTeit —He TrOAHAOCH, Tak Kak NIPH 3TOM
noJy4aJoch MHOrO Menkux noneidl. Kax we OrITH?

BoaMOXHO s JeJIeHHE JaHHBIX IUIACTHHOK Ha OoJee
Kpyosble J0MM? PasMeTYuKk NOAyMal, NPOU3BEN KaKHE-TO
apuMeTHYECKHE pacyeThl ¢ APOGAMH W Hallle? BCE-TaKH Ca-
Mbll 3KOHOMHBI CIOCO6 JeNeHHS AAHHHX IIACTHHOK.

BriocnegcTeuu oH sierxo Apo6ur b IIacTHMHOK AAs  pace
NPEREJNEHHS] UX DaBHBIMH JOJAMH MEXAY INECTbIO AeTafAMH,
13 nractuHOK ans 12 pmetanedt, 13 maactuaok ana 36 peTa-
Jaell, 26 gas 21 » 1. I

Kax moctynas pasmeTdnx?

76. Bpycox MbuIa
Ha omny wamxy Becos monomen 6pycox Mbwia, Ha ApPY-
Iyio - TaKoro e 6pycka u eme — k¢ BeCHl B paBHOBECHM.
CKOJIbKO BECHT OPYyCOK?

77. ApuhMeTadEeCKHE OpeLIKH

3amava 1. JIpyMsa nuppamMs HaXHCATh HaHMCHbINEE LEN0E
TONOKHTEABEOE YHCJIO.
3agaya 2. Yucsno 37 sanucaHO IPY NMOMOLIH NATH TPOEK:

37 =383 4344 .
Hatizute apyrofi cmoco6 BbIPa3uTh 4HCAQ 37 NPH TOMOIUA
IATH TPOEK.
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3amaya 3. Hamucats 100 miecThio onupakoBuIMU Lud)-
PamH,

3agaua 4, Hamucars 55, ynorpeGass TOMbKO IATH 4YeT-
BEPOK.

3anaya 5. Hamicare 20 npn nomomnM yeTHPex HEBATOK.

3ajgaya 6. 3 cemMu cnmyek BBIONKEHO YHMCIO % (puc. 31).
[IpeBpaTuth 5Ty ApPOOH B UHCAO
5 He npubasnan ¥ He yGapus

JAHHBIX CIHYEK.
3apauga 7. Hamucats 20, yno-
Tpedass ToMbKO Ludpe 1, 3, 5
———— a—————=—x ¥ 7, [PUYEM KaXAYID U3 HUX
poBHO 10 3 pasa.
3anauya 8. Cymma ABYX un-
cen, o0pasoBaHRLIX U3 HUDD 1,
3,5 719, paBHa CymMme ABYX
ykcesa, o6pasoBaHHbIX U3 Hudp 2,
4, 6 u 8. Hafinute 5TH uyucCaa,
Pre. 31. yroTpeOsaa kaxayio uudpy mo
OJIHOMY pasy.
ITpumedanne. [IpuMenaTs HenpaBWAbHbIE APOGH IPU
9TOM He pa3pelaeTcs.
3ajiaua 9. Kaxue 2 uHcila TpU YMHOXEHNH OHNHOTO HA
Ipyroe H OpH BBHIMHTAHHH OIHOTO M3 APYTOre JalT OAWH H
TOT K€ PesyanTaT?
Takux map uucen Hencuucarmo MHoro. Kax o6pasyores
5TH Taphl?
3anaua 10.'Ma mudp O, 1, 2, 3, 4, 5, 6, 7, 8, 9 co-
CTaBUTb JABE paBHBIE APOOH, CyMMa KOTOpbIX paBHa 1. Vrmo-
TPeOuTh HEOOXOAMMO BCE HUQPH M NDUTOM KaMAYIO M3 HHX
TOJIbKO MO OXHOMY pa3y. (Bo3MOWHO HECKONLKO Pellerui. )
3anava 11, Ynotpebnas no oRROMY Pady KaXKAy:o M3 nudp
0,1 2 3,4,5,6, 7, 8 9, cocraBuTh TaKne CMElllaHHbLIE
JpobH, CyMMa KOTOpPHIX cocTaBuna Obr 100. (BosmoxHOo He-
CKOJIBKO peLIeHui. )

78. J1poOu-1O0MHHO

BumbTe M3 AIIMKA JAOMHHO BCE KOCTH, 00€ TMOJOBHHBI
KOTOPBIX COZEPXaT IO OJMHAKOBOMY KOJHWYECTBY OHKOB
(Ly6au), W KOCTH, He COAepialuHe O4KoB XOTA OHl Ha
onHOH mojoBHHe (GnaHmwi), Ocrapmuecs 15 koCTCH MOXHO
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pacCMaTpUBaTh Kak JPOGH W pPacnoNoXHTb HX B TaKPI{E
3 pana, cymMa.Zzpofeii B KaMIOM B3 KOTOPbIX DaBHd 25

uc. 32).
P J'Iroﬁo)nbrmo, uTO, Mepepacupesesisi 3TH 15 KOCTER AOMH-
HO, MOXHO 00Pas0OBaTh TakHe PAAbl APOOEH, CyMMa KOTOPHIX
OyfieT upcaoM ueanM (HO, BOOOMIE roOBOPSA, PasHLIM B pPas-
HRX pAgax).

Pue, 32. Cymma mpoGeli B xamAoM pafy paeHa 2Y/,

YnoTpebasn HEKOTOPbIE H3 KOCTeH NOMIHO KaK HETIPAaBUABHEIE
4 6 3
ApoGH, HATIDHMEP -, 1, 5 ¥ T. A, TNompoGyitre pacroo-

*KuTh BCe 15 KOCTEH B TPH psza MO 5 KOCTeH B KawuioM,
RO Tak, 4yroGs CymMma apofed B KaXJAOM pALy paBHAJACh
gucay 10.

C mepeoro pasa 9TO, KOHEWHO, M€ BhIAeT. [Ipnaercs
moAYMaTh U NONPaKTUKOBATHLCH,

Kakne uucia, xpoMe YKasaHHBIX B 3TOM 3ajade, BaMm
ynajgocy OB NOJYYHTb, pacloJjaras KOCTH JOMHHO B TPH
pAza H CKJAazbIBaf COOTBETCTBYIOUINE APOOM (CyMMa BO BCEX
TPeX psaaxX JAOM#Ha OpiTh ONHA M Ta Ke)?

47



79. MEOIHHBI KOTSTa

Yeumur Muma rae-HHGYas GPOMICHHOFO KOTEHKa, HETPE-
MEHHO MOAGEPeT W NpuHeceT AOMOI. Beerna BOCTIHTHIBAETCS -
Y HETO HECKOMBKO KOTAT, a CKOABKO MMEHHO, OH He JIOOHM
TOBOPHTH, YTOOB! Hall HUM HE CMEAJHCH.

briBasio, cnpocAT y Hero:

— CKOABKO y TeOA Temepb KOTAT?

— Hemnoro, —oreeTut on. ~—Tpu YeTBEepTH HX u4HC]IA,
Ia eIle TPH YETBEPTH ONHOTO KOTEHKA.

Topapu ayMan, yTo OH TpocTe Gasarypur. A Mexny
TeM Muma 3afasan HM 3afayy, KOTOPYIO PEIUUTh COBCEM
HeTpyHo. [TonmeiTaiiTech!

80. Cpennasg ckopoCTh

[Iof10BKHY NyTH MOWaxb LITA MOPOXHAKOM CO CKOPOCTHIO
12 xmfaac. OcCTanpHON TyTh OHa WITa ¢ BO3OM, Aeaad
4 xmfwac.

KaxoBa cpeasss CKOpOCTb, TO-SCTh ¢ KakOf HEHW3MEHHOH
CKOPOCTBIO HYXKHO OBIO Obl -ABHUraThCA JOmAxd, YTOOH Ha
BeCh NyTh YMOTPEOHTb TaKOE K€ KOJMYECTBO BPEMEHU?

81. Cramnd maccawup

Korza macca:up nmpoexaJ NOJOBHHY BCETO NyTH, TO Jer
CraTh M COaJl A0 TeX IOP, NOKa He OCTAJ0Ch -eXaTbh INOJO-
BHHY TOTO IyTY, YTO OR Npoexan cmsimuM. Kakyio dacts
BCEr0 NYTH OH NpPOeXaJs CISIHM?

82. KaxkoBa gauna moesfa?

JBa moesza HAyT APYT APYTY HABCTPEUy MG Mapajienb-
HbIM IYTSM; OAMH CO CKOPOCTBIO 36 xat/zac, APyroi co cko-
pocTei0 45 xafuac. [Jaccaxup, CHAAIIHA BO BTOPOM IOe3ne,
3aMETHJ, YTO TEPBBHI TOE3A INeJ MHMO HEro B TeucHne §
cekynx. Kaxosa namuHa mepsoro moesfa?

83. Beaocunegucr

2
Korza BenocHmenucT opocxan £l NYTH, JONRYJ4 IIIMHA.

Ha ocTaspHOM IyTh TEWKOM OH 3aTPaTWl BABOe OGoJbuie
BPEMEHH, Y€M Ha BEJOCKNENHYIO €31Y.
Bo cxonbxo pa3 BeNOCHNCANCT €Xall OBICTPee, 4eM ien?
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84. CopesHosaine

Toxkapu Bosona A. u Kocta B.—yuennxkn pemecser-
HOTO YYWIKILA METAMJIKCTOB, TIOJYUYHB OT MacTepa no
OAMHAKOBOMY Hapsjiy Ha H3rOTOBICHHE IapTHH AeTalel,
XOTeNy BeMONHUTh CBOM 3aJaHAS OJHOBPEMEHHO H paHbILE
cpoka.

Yepes Bex0oTOpoe BpeMsl 0Ka3aloch, OAHaKo, uTo Kocta
caesan JMILb TIOJNOBHHY TOro, 4TO OCTajloch jestaTh Bodoe,
a Bosone ocranoch jpeJats OOJOBHHY TOTO, UYTO OH YiKe
caedad.

Bo cxoabko pa3 pomxer Obu1 OB TENEPb YBEJHYHTH
CBOX [HEBHY!O Bblpaborky KocTa mo cpassHenuio ¢ Boaopelr,
uro6bl O AHOBPEMEHHO C HUM YCHETh BhINOJHHTb CBO
Hapaa?

85. Kto npag?

Mama pemana apHpMeTHueckyw sazady. [locreanee
IOCHUCTBHE 3aKJIOYAJ0CH B onpeneseRdit 00beMa 3eMAAHBIX
pabot, a AJAd 3TOr0 HAAO OBMIO BBHIYHCANTH HPON3BELECHHE
Tpex YHCes.

Mawa OaaronoJyyso nepeMHOKHAA MEPBHIE ZBa HHCAA H
TOABKO OBWIO NPHrOTOBAJACH, YMHOMATh HOJYYHBIIAHCA pe-
3yJbTaT Ha TPETbE YKHCJO, KakK BADYT 3aMETHJa, YTO BTOPOit
COMHOMRTeNb OB HENPaBHNLHO €10 3alMcaH; OH OKasaacsd
GosiblIe TOr0 UHC/Ia, KOTOpOe HAOMKHO OblI0 Obl OBITH MO

1
YC/IOBHIO, Ha 7 €ro.

Toraa Maima, 4ToOBl He HepeeNblBaTh 3aHOBO Ve Bbl-
DOJHEHHOE AEfCTBHE, PEIMHJa, YTO BCE PaBHO NOJAYUMT mpa-
BHIbHBIA  Pe3yJbTaT, €CAH TEHePh TPETHH COMHOMHTETD

NPCARAPUTEC/BHO YMEHBIIIRT HA 5 €ro caMmoro, TeMm 60.1'[66, 4YTO

OH Obl1 PaBeH BTOPOMY COMHOMHTEJIO.

— Tax nenars Hesbas, — Ckasafla €dl moapyra, — Tl 7pH
3TOM omubaace Ha 20 kyGoMeTpoB.

—Kakan ke TyT MoxeT ObITh otMOKa? — BO3pa3nia
Mamta. —Pa3 ofHO unca0 5 B3fla YBEAHUEHHLIM, a IPYToE,
paBHOE €MY, HA TaKyi *e€ YacTb YMEHBIUECHHBIM, TO A Ay-
Maio, YTO IPOU3BENEHHE OCTANOCH 63 U3MEeHEHHd.

Kro mpas?

M me cmoxerTe sH BH, NOAB3YACH HPUBEACHHBIMH HMaH-
HbIMY, HalTH PEIIEHHE 3ajauu?
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86. K ymuny — 3 noxmapeRHbIX AOMTHKA

Mama oOYeHb BKYCHO TOMKapyBaeT JOMTHKH Xneba,
AONB3YACH CNEeLHANbHOA MaJeHeKoH ckoBopoakoid, [lomxapus
ONHY CTOPOHY XaX<Q0T0 JAOMTHKA, OHa TIEPEBOPAUMBAET €T0 HA
zpyrywo cropory. [lomkapuBanne xaXJo# CTOPOHR! AOMTHKA
autca 30 CexyHa, IPHYEM Ha CKOBOPORKE YMEINAEeTCa PALOM
TOJIbKO J(BA JIOMTHKA.

Coobpasure, kaxkuM 06pasoM IpH 3THX YCJAOBHAX MaMa

. 1
nojuKaphpaeT 00e CTODOHEI TPEX JIOMTHKOB TOMLKO 33 13

MUHYTHI, a HE 33 2, H BB NOJYYHTE X YXUHY 3 BKYCHBIX
TOAXAPEHHBIX JIOMTHKA.




I'IABA BTOPASI
3ATPY JHUTEJIbHBIE HNOJIOKEHHS

87. Cmekraska ky3neHna Xeuo

[TytemecTsyss OpouwibiM JetoM 1o I'pysun, Mbl HHOTZA
pasBJEKaauCh TEM, 4TO NPUIYMbIBaNY BCEBO3MOXKHBIE HEOOBIK-
HOBEHHEIE HCTODHH, HaBesiHHBIE KaKUM-HUOYAZb HaMATHHKOM
CTaPHHBL.

Kax-T0 pas nomomwam MBI K OAUHOKO!H Aperweil Oamme.
OcMoTpe/y ee, TNpPHCeaH OTAOXHYTb., A Owl Cpeid Hac
CTYyAEHT-MaTEeMATHK; OH TYT K€ [OpHAyMaJ SaHATHYIO
3ajpavy:

«Haszax tomy net 300 xunm 3mech KHA3L 37104 M HAAMEH-
e, Bulna y KHA3A Qoub-HesecTa, Jlapumakad no umeHnr. Obe-
wan KHA3b CBOW JlapuikaH B KeHel GoraToMy cocexy, a
oHa MOJIOOHMA NPOCTOrO MapHA, Ky3Hema Xeuyo. [JomeiTandce
Opio JIapuakad M Xeyo yOexaTb B TOPBl OT HEBOJH, HO
HofiManl WX CAYTH KHA3EBBL

PacCeupene/] KHSI3p ¥ pECUINA HA3aBTPa KasHUTL OOOMX,
Ha HOYb e NPHKazaJ KX 3anepeTb BOT B 3TY BHICOKYIO,
Mpa4Hy10, 3a0pOLIEHHYIO, HeAOCTPOCHHYIO OallHIO, a BMeCTe
C HHMH ellle ¥ CJAyXaHKy JlapuiXKaH, MEBOYKY-TIOAPOCTKA,
KOTOpaf MOMOTajga HM GemaTh.

He pacrepsnca B Gamme Xeuo, OCMOTDPEACH, NOAHAICA
0 CTYNEHbKAM B BEPXHIOW 4acTb OaulHd, B OKHO BHIVISI-
HYJ —TIPLIFaTh HEBO3MOXHO, pasobbembCsa. TyT samerun
X8Uo OKOJMO OKHA 3abbITYI0 CTPOUTEIAMU BEPEBKY, MEPEeKH-
HYTYIO 4epes 3apXaBJeHHbl OJOK, YKDEMJIEHHbI DOBLILE
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okHa. K KOHUAM BepeBKH OblIM NPHUBA3aKbl NyCThle KOPSHHHL,
K KaXJIOMy KORIy —TI0 KOP3BHE. Xe4o BCOOMHHJ, YTO NPU
NOMOILHY 3THX KOP3WH KaMEHNIMKH IOAHHMaJH BBEPX KUPIHY,
a BHH3 CIyCKaJH uleOeRb, NPUYEM, eCcJP Bec rpyaa B OJHOH

Puc. 33. Mu nogoummy k ofgHokoii MpauHoli ApeBrel GaiHe.

KOp3MHE MpPeBHItas] BeC 'Py3a B APyroil IpUMEPRo Ha 5 —6 k2
(B mepeBosie Ha COBPEMEHHbIE MEPH), TO KOP3HHA HNOBOJBHO
I/aBHO ONYCKasach Ha 3eMJI0; Apylas KOP3WHa B 3TO BpeMd
NOJHHMAaNaCk K OKHY.
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Xeyo Ha a3 onpegeans, 410 JIapUIDKaH BECHT OKOJO
50 wx2, caymanxa He Oonee uem 40 x2. Csoit Bec Xeyo
3HaJ1—okomo 90 we. Kpome Toro oH Hamen B 6GalHe Henb
BecoM B 30 xe2. Tak kax B KacIOH KOP3HHE MOIJIH TMOME-
CTUTBECA YeJOBEK H lenb ud jaxe 2 4YesJoBeKa, To UM BCeM
TPOHM YZAJOCH CIYCTUTHCA Ha 3eMJI0, NPHYEM CIYCKaJIHuCh
OHH TaK, UTO HH pady BeC OMYCKAWIIEHCA KOP3HHBI ¢ Ye-
JOBEKOM HE€ TpeBblan Beca NOJHHMAIOWEACS KOPSHHb
Gonee uem Ha 10 xz.

Kak onu BrIOpaauchk W3 GaurHu?»

88. Kot u Mpuuy

Kot Mypasika TOMBKO 4TO «IIOMOraj» CBOEH OHOI XO-
asfixe pewaTh 3ajayH. Temepes OH CJaAKO CHUT, a BO CHE
BHANT Ce0s1 OKPYHERHBIM TPHHAAUATBIO MbIIaMy. JIBeHaauaTh
MblIel cepeIx, a oxgHa —o6enas. M CABIUMT KOT, TOBOPUT

Puc. 34. C xakoli MHINKY HayaTh?

KTO-TO 3HAKOMBIM roJocoM: «Mypabia, Th! JAO/DKEH CHEIaTh
KOKAY TPHHAZDATYIO MBIUKY, CYHTad MX HO KPYry BCE
BpeMA B OJHOM HampaBJeHHH, C TAKUM PACYETOM, YTOOHI
nocJenHell Onia cpegeHa Gesasd MbILby.

Ho ¢ xaxoif wmblnxky HayaTh, 4YTOOBI NPaBU/LHO PEUINTh
3aauy’?

[omorure Myprbike.
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89. Criuykk BOKpPYr MOHETHI

3aMeHMM KOT& MOHETOH, a Meluex — ctiykamu. TpedSyercs
CHSITb BCE CNHYKH, KPOME TOH, XOTOpas oO6pallleHa IoJ0B-
xoif Kk MoHere (puc. 35), cofumonas caeaywollee YC/OBHe:

Puc. 35, C kaxoli cnnuky BauaTh?

cHavalna CHATbh OZHY COHYKY, a 3aT€M, HBHTafch
BIPABO MO KPYTy, CHMMaTb KaXKAYI0 TPHHARUATYIO CIHUKY.
Coo6pa3uTte, Kakyto CIHYKY Hano CHATbL NEPBOL,

90. ¥peduii mal Ha uMEa M MAJHHOBKY

B xoune Jserrero JareprOro NEPUHOAA IMHOHEPH DEIURJIH
BBHITYCTHTb HA CBOGOLY H3AOBJECHHBIX HOHBIMH INTHLEI0BAMU
nepHaThXx oOuTarensell moaeli u pom. Beero 6nimo 20 mru,
Kawaaa B OTHedbHOH xJeTke. BoxaTHH NPEANOXKHUA TaKof
MOPALOK:

— T[locTaBHTL BCE KJETKR € NTHIAMH B ORUH DAL H,
Ha4MHasl CJIeBa HallpaBO, OTKPLIBATh KAXIYI0 NATYI0 KJETKY.
Hofina Jo KoHUA pAXa, IEPEHOCHTH CHET Ha HayaJo pana,
HO OTKPHITBIE KJETKM YHE HE CyHTaTh, H TaK NPOAONKATDH
JO Tex NOp, NOKa He OKaXKyTCA OTKPLITBIMH BCE KJETKH,
KpPOME* KAKWX-TO IBYX nocaennux. [ITun, HaxoZAlHXCA B
9THX KJETKaX, MOXHO B3AThb C Co0Off B I'OpOA.

Tlpeanoxenye NPHAANH.

Bosbmuuctsy pebatr ObMI0  6e3pasnyuHo, KakHX ABYX
NTHL yBe3TU C CoBofl (ecin YK Heab3d B3ATh BCEX), HO
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Tane u AMHKY X0Ten0Cs, 4T00H Kpebuit Man HEUPEMEHHO
Ha yibKa H MaJHHOBKY. Korma OHH NOMOrasid pacCTaB/aATh
KJAETKM B PSA, TO BCIOMHWIM 3alayy O KOTe M MbllIax
(sagava 88). OHH OGHCTPO pacCYUTald, HA Kakue MeCTa Cue-
LYer NOCTaBHTH KJETKA C YHKOM H MATMHOBKOH, 4TOOBI
¥MEHHO 3TH KJETKH OCTaJUCh HEOTKPHITHIMM, ¥ NOCTABHAH
HX Ha ... ,

Brnpouem, Bbl MoxeTe ©6e3 0cofOro TpPyLa ONpPEACTHTD
caMy, Ha Kakie MecTa nocTasuiu TaHa u AJHK KJCTKH C
UMOM U MAaJHHOBKOM.

91, Pa3aokuTe MOHETHI

3arotoBhTe 7 crnmuek H 6 momeT. CnHuxH pasfOXKHTE Ha
CTONE 3BE3JIOMKOH, KaK IOoKazaHo Ha puc. 36, Haundaa ot
AI060f1  CIIHYKH, OTCYHTaliTe MO ABHXEHHIO CTPENKH 4YacoB
TPETBHIO B OKOJIO €€ FOJIOBKH
NOJIOKHUTE MOHETY. 3aTeM
OnATh OTCUHUTAITE TPETHIO
CI{UKy B TOM XKe HampasJe-
HHH, Hayppas oOT 10060
CIMUKH, TNPOTHB KOTO- /"
poft eume HE JAEKHT m—
MOHETa, M TaKKe OKOIO0
TONOBKM MOJAOMHTE MOHETY.
HeftictBys Taxkum 06pasoM,
NOCTapadTeCs  PasIOMUTh
BCe § MOHET OKOJO TOJIOBOK
mectH cunuek. [Ipu oTcuere
Cnuuex He CaepyeT mpody-
CKaTb H TeX, OKOJMO KOTO- Puc. 36,
PBIX Y€ NMonoKeHa MOHETa;
HayHHATh OTCYET Haao 0683aTeIbHO CO CIMYKH, HE HUMEIOeH
OKOJIO Cce0f MOHETHI; ABYX MOHET Ha OZHO MECTO HE KJACTh.
Kaxum Hago pyKOBOJCTBOBATHCA NPaBHIOM, UTODH! HaBEp=
HKa DENIHTbL 3ajayy?

92. TponyCTHTL NacCamHpCKuii

Ha monycTarxe OZHOKOMIEHHOI Kesle3HOH IODOTH OCTaHO-
BHJICS IOE3J B COCTABE NAPOB03a X MATH BATOHOB, AOCTaBHBLIKH
6purany pabounx O/ CTPOMTENbCTBA ROBOH BeTkH. [loka
Ha 3TOM IIOJMYCTaHKE HMEJCA TOABKO HeOOJbINOH TYNHUYOK,
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B KOTOpDOM B {Jayyae BeoOX0AUMOCTH efBa Mor Obl moMec-
TATBCA INIapoBO3 ¢ ABYMSH BaroHaMH.

Jypan Tty

Puc, 37. Kax npomyctuth naccamupekui?

Bcxope caezom 3a 1OE3noM CO CTPOMTEJbHON Gpuranoi
NOAOMIES K 3TOMY XK€ HOMYCTaHKY HacCaXupCkuil moes,
Kak nmpomycTHTh HacCaXUpCKUU?

93. 3anava, BOSHUKIIAN M3 KANMPHU3A TPEX NeBOYEK

Tema sToit sanaun HUMeeT NOYTEHHYIO OABHOCTBL *). Tpu
JeBOYKY, Kainad CO CBOMM mamoif, ryasiau. Bce mectepo
nNoooiliH K HeGOMbINOH pere M NOWMENANH NepenpaBHTLCS
¢ oauoro 6epera Ha Apyroid, B uX pacnopamenHn oxasa-
JAaCb BCEro OAHA Joxka Ge3 rpebua, OOAHMMAKOMWIAS TONBKO
ABYX uyeaosek. Ilepenpapy Ouio Obl, pa3yMeeTca, HETDYAHO
OCY!EeCTBHTb, €CIH Obl AEBOYKH HE 3asiBUNM TO MU U3 Kaf-
pH3a, TO JH K3 WAJOCTH, YTO HH OfNa W3 HHX HE COrjacHa
exaTb B JIOAKE, WIB OHTb Ha Oepery C OZHUM HJIM ZByMS
yyxuMu NanamMu Oes cBoero mamel. [lepouxkd OBbITH MaleHn-
KHe, HO He OueHb, TaK 4TO KaXJas K3 HHX MoIJia BeCTH
JOAKY CAMOCTOATE/ILHO.

Taxum 06pa30oM, HEOMHUAAHHO BOSHUKJN AONONHUTEALHBIE
yCNOBUA TIEPeNpaBel, HO paau 3afaBul IYTHHKA PEITHIU NO-
OBITATBCH WX BHINOJHWTh. Kak owu neficTBoBasnd?

*) B HeCKONbKO HHOH pegaiipy OHa BCTPEYaercs B OAHOM H3 COUR-
nennin X1 seka,
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94, Nanpueiiuee passutue 3a8aud

Becesnan koMnaHWa $1arono/yyno OepempasHiach Ha Ipo-
THBOMOJIOXHEA Geper pexu R yceadaCs OTABIXaTh. B0O3RHK
BONPOC: MOXHO JH ObITO Obl UPH TEX XE YCJHOBHAX Opra-
HH30BaTh NepenpaBy yeTsipex nap? OueHb CKOpPO BbIACHAIOCK,
YTO UPH COXPAHEHHH YCJAOBHI, BBHIIBHUYTHIX HEBOYKAaMH (CM.
NpenLlAyIy0 3anady), NepenpaBy HETBIPEX Hap MOMHO ObIIO
6kl OCYLLECTBUTL TOJIBKO IPH RAJHHHH JOAKH, NOAHRMAOLLeH
TpeX UYeloBeK, NpuueM BCEro JHIIb B O TPHEMOB.

Kaxnm ofpasom?

Paseupas Temy 3amaum €mie [agabllle, HAWH RyTelecT
BEHHHKH HAlUJH, YTO M H3 JOKKE, BMEIUAIOEH TOJbKO ABYX
4eJOBEK, MOMHO OCYMIECTBHTb INEPEIPaBy C ORHOTO Gepera
Ha Jpyroit u4eTHIPEX AEBOYEK C WX [AaNdMH, €CJH mOCpend
PEeKH ectTb OCTPOB, HA KOTOPOM MOXKHO /JENaTh HPOMENKYTOY-
HYIO OCTZHOBKY M BBICAXKHBaTbCA. B aToM Cnyuyae ana okoH-
YaTEeNBHOM NEpPEeNpaBbi TPeOyeTCA COBEPIIUTh He MeHee 12 me-
pee3noB NpPH COOMIONEHUH TOTO e YCAOBHMA, TO-€CTh, YTO
HW ONHA AEBOYKa He OyAeT HAXOUUTbCA HM B JOAKE, HN Ha
OCTPOBE, RH Ha Oeperax ¢ 4yyxuM Danoit 6e3 CBOEro Nambl

Hafiaure u sto pewenne,

95, MMpeiralouiye Mamgpn

ITonowxure 3 6espe wWalky Ha kKBaaparts 1, 2, 3 (puc. 38),
a 3 uepunle Ha kBaapaThl b, 6, 7. [loab3ysach C¢BOGOAHBIM
xBalipatoM 4, NepeaBHHbTE ORJEBIE
IHAUIKA Ha MECTO YEePHbIX, 8 YEPHbIE

na mecTo 6eabix; npu stom npu- [©OOD) @]@_@[

ACpXKUBaHTECh CREIYIOLIEro TpaBR- ; 2 3 4 5 6 7
Na; IHalllKH MOMCHO TepeABHraTh Ha
COCeNHMiA CBOOOAHBIN KBaApaT; pas- Puc. 38.

peuraeTCs TaKxie H NIpBIraTh 4epes

COCENNIOn IualIKy, ecaw sa Heff ecTs CBODOARBIA KBajpar.
Denele u 4epRele WAWKA MOTYT ABHraTbCA HABCTPEYY APYT
Zpyry. Xoanl B 0OOpaTHOM HanpaB/Je€HHH HE DasperaiTcs.
3anmaya peulaeTca B 15 X000B.

98. Beroe u uepHoe

Boshmute yeThipe Gesble B 4eTHIPE WYEPHBIE WAMKK (HIH
4 wmeaunie w 4 cepeOpAHLIC MORETH) H IOJOXKHTE uX HA
CTON B paAld, 4epenys uUBET: Oeaylo, 4epHy, Geaywo, dep-
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HYI0 ¥ TaK jatee. CJeBa WIH CIpaBa OCTABLTE TaKOE CBO-
GOAROE MECTO, Hd KOTOPOM MOTJH Obl YMECTHTLCA He OoJee
yeM 2 mamkd {MOHETHl). [Jonb3ysiCh CBOGOAHBIM MECTOM,
MOXHO TEpeMeulaTh Kamabli pa3 TOAbKO IO ABE PAXOM
AEKaMWKUe WAKH (MOHETHI), HE USMEHAA INPH 3TOM B3a-
MMHOTO HX PACIOJIOKEHHS.

HoctaTouno caenaTs 4 Takux NepeMelieHdAs Map lIatuek,
4TOObl OKA3a/JMCh MOAPAN BCE YEPHLIE, a 33 HUMU BCe 6enable
LIaIIKH,

Y¥6emutecs B aTom!

97. YcnowxueHue sagaud

C yBeanyenHeM 4YMCJA MepBOHa4a/bHO BSATHIX IIANIEK
(MoHeT) saja4a YCNOMHAETCSA,

Tak, ecqu Bbl NOMECTHTE B PAA O O€AbX U S UYepPHBIX
(ramex, 4epeays HX 1seT, TO NOTpebyeTcs 5 mepemeuien,
yTOOB PACTOJNOKATL YEPHHE HIAIIKA C YEePHhIMH, a Oenante—
¢ GeabiMu.

B cnyyae mecTn map wamek mnorpebyerca 6 mepeme-
HWeHWA; B cAydae ceMu map—7 mepemelleHuit u T. A
Hafizute pellenusa sallauv Aaa NATH, MIECTH M CeMd 1ap
maurex.

[loMEnTE, 9TO UPH TNEPBOHAYAJBHOK PaCKAafKe [mMallex
cleayeT OCTaBJATh CJaeBa (MU cnpaBa) CBOGOAHOE MecTo
ge Oosee ueM ANA JBYX IUAIUEK W IIEPEMEMIATh Kaxbili
pa3 mo 2 wmamky Ges H3MEHEHHA UX B3AKMHOIO PacHOIO-
HeHus,

98. KapToukn yKJIAALIBAIOTCA 110 TIOPAAKY HOMEPOB

Hapexbre u3 kaprosa 10 kaprouek pasmepom 46 car
1 gpoHymepydTe X uyucaamu ot 1 go 10. Cuoxus xaproaxu
CTOIKOMH, BO3bMUTE UX B pyKy. Haumnas ¢ BepXHeit KapTOYkH,
KJaAUTe NMEepBYI0 KapTO4KYy Ha CTOJ, BTOPYIO IOJA HH3 CTOMN-
KH, TPETbIO KapTOYKy Ha CTOJ, YETBEPTYH) NOX HHUZ2 CTONKH.
[TocTynaiiTe Tak BCE BPEMA A0 TEX TOP, NOKA HE NOJOKHTE
Ha CTOJ BCE& KapTOYKH.

C YBEPEHHOCTHK} MOMHO CKa3aTb, YTO KapTOUKH pacmo-
JOKATCH HE YO NOPAJKY ROMEpOB.

[Toaymaiite, B Kakofi MOCJeNOBATENBHOCTH HAXO TEPBO-
HAYaJbHO CJIOXKHTB KAPTOUKM B CTOMmKY, YTOObI NIDH yKasaH-
NOH pacKJajKe OHW DACHOJOXANHCH B NOPSIAKE HOMEPOB OT
1 mo 10.
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99, JIge roJoBONOMKH pacloJOXeHud

lepsas roaosonomka. [lsenaznate maiek (MoHET, Ky-
coyxoB OyMarW H T. A.) HETPYAHO pacHOJOXKHTb HA CTOJE
B dopMe KBaAPaTHON paMKi NO 4 WAIUKH BHOAb KaXA0i
. CTopoHBl. Ho nonpoGy#iTe HOJOXKKTH
STHpLIIaLIII{H Tax, p'-ITO)%bI BAOJb KaxK- ©
JLOii CTOPOHB! KBaapaTa MX OBLIO TIO 5.

Bropas roJaosonomka. Pasno- @
KUTe Ha crone 12 mamex Tak, 4To- ;
6bt 0OpasoBajocs 3 psna Mo ropu-
30HTaMd H 3 pAla N0 BEPTHKAIU H
9T00bl B KaXKAOM H3 STHX pPSAOB
Aexano no 4 mallku.

100. 3arajounas wWKaTyJIKa Puc. 39, Kak nonoxuts st
WAy [0 & ¢ Kamzod
Mua orasixan netom B ApTeke CTOPOHEI?

N TIPUBE3 OTTYyNa B ROAApOK CBOEH
MJaaamed cectpe HMpouxe kpacuBYI0 UIKaTYJKy, YKpa-
mierryw 36 paxkymkamn, FHa kpbIlIKe MIKATYJKH BbDK-
MEeHbl JMHMM TaK, 4YTO OHM JAENAT KPbUMKY Ha 8 cexnwil.
_ Hpouxka B ImKoay elle
HE XOOWT, HO YMEET CYH-
TaTh A0 10. Bosslie Bcero
el B MUAMKHOM NOfapke
TIOHPaBUWJIOCh TO, 4TO BAOJb
KaXMoif CTOPOHBI KPBILIIKH
IZKATYJIKH PaCIosIoNeHo
popio wo 10 pakymek
(puc. 40), Cunras pakymxH
BAOTL  CTODOHRL, Hpouka
YUHTHBAET BCE paKYIUKH,
HaXOpRsAUHECH B APUMEIKAIO-
Puc. 40. Brome kamgofi cropodsl yefi kx STOW CTOPOHE CEXIMM.
KpLILIKH MKaTyass — 10 pakywex. PakyImKn, DachOJOXEHHbIE
B YIJIOBBIX ceknusx, Hpouka
IPHCHMTHBAET 4 K TOH H K APYTOii CTODOHE.

Opnaxapl Mama, NPOTHPas IIKATYJKY TDPANOYKOH, Reya-
SHHO pasaaBwia 4 paxywku. Temeps e CTalo NOMyuYaThed
no 10 pakymex BOJAb Kaaoit CTOpoHB Kpeluky. Kaxas
HenpuaTHOCTL! [lpaner Fpourka ma perckoro caga u ovedb
OrOpYATCSL.
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— DBena #e Besnmka,— ycnokona Mamy Meama.

OH OCTOPOXKHO OTKJEWI YaCTh PAKYIllEK W3 OCTABIIAXCA
32 ¥ TaKk yMenQ MX HakJeds CHOBA Ha KPBIUIKY IIKATYJKM,
YTO BIOJB KaXJ0H ee CTOPOHB CTajt0 ORAThb 10 [0 paxyurek.

[Tpomsio wecxoabko aneil. Crosa Gena. Ilikarysaka ynana,
pa3buiock emie 6 paxylnek; ocTanock Ux ToAbko 26, Ho u
B 3TOT pa3 Mullla CMEKHY”Z, Kak Hal0 PacHOJOMNUTh OCTaB-
wueca 26 pakymexk Ha kpbloike, 4YTOOM BIOJb KauaoH ee
croporbl Mpouka mompexueMy HacuMThiBaja no 10 paxymex.
[IpaBaa, ocraBmecs pakyuUIKH B NOCJAeAHEM CIyuae HeBO3-
MOKHO OBVIO pAaCHIpejeNHTb Ha KpBIIKE IIKATYJIKH TaK XKe
CHUMMETPHUHO, KaK OHU DaCcTOJNaraduch 10 cuX mop, Ho Mpouka
Ha 9TO He 0O6paTHNa BHAMAHWA.

Hafiaute o6a MMIUMAB pelleHHd.

101, OTRaKHbIA «TapHHU3O0HY

CEeXHy0 KPenocTh 3alIMINAeT OTBAMHLIN «IrapHH30H».
Pebara orpaswiu 5 IUTYDMOB, HO He CHaMduCh. B nauame

Puc. 41, Cuemuyo KpemocTh sSamnpiaeT OTBAWHEIA «TapHH3OH).
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WTPLl «TapHH30H» coctoan H3 40 vesnoBek. «Ko- 1 9 1
MEHIAHT» CHEXHOIl - KPENOCTH TepPBOHAYa/bHO —
paccTaBudl CUJABL TIO CXeMe, MIOKA3aHHOW B KBaj- 9 [4019
paTHOH paMKe cnpasa (B UEHTPaJbHOM KBaj- 1 9 1
paTe — o0llaA YHCICHHOCTbL «TapPHH30Ha»). |
«JIpOTMBRHK» BHIEJN, YTO KaXAYI0 W3 4 CTOPOH KPENOCTH
samuiialor 11 wenosex. [lo ycnoBHIO wrpel NpH MNEPBOM,
BTODOM, TPEThEM U YETBEPTOM WITYPMaX «TapHA30H» «TEPLI»
Kaxablil pa3 mo 4 yenoBeka. B nocaenuum#t, mATHIH, IITYPM
«HETIPUATEIbY CBOUMH CHEX- . -
KaMH BbIBEJ H3 CTPod eme -~
JByx uenosex. M Bce e,
HECMOTPS Ha NOTEPH, MOCHae '
KaxJoro ITypma Jiodyo us3 I ,
CTOpOH CHEXHOH KpenocTs | | |
NPOAO/MKAIO 3AIIAIIATh 1O
11 ueaosex,
Kak «xOMEHA2HT» CHEX-
HOfi KpemoCTH pPacCTaB/IsAl
CHABI CBOETO TapHA3OHA HO-
CJle KakAOro UITypMa? l

102, Jlammib! THEBHOTrO
cBeTa B HOMHATE AJ%
TEJIEBU3HOHHBIX Mepenay

Puc. 42. Tlepsoxayaibnoe pasmenie-
CBeToTexXHHK, MOATOTOB- BHe Namn.

JS8 KOMHATY K TeJeBU3UOH-
HOIl nepeaye, npodoBas pasHele COCOOH ee ocBe- 3—3—3
ILeHHA TPYOKaMu®) (JaMnamu) aHesHoro cBeta. CHa- | |
yaJia CBETOTEXRHK NMOMECTH IO 3 JIAMIIBI B Kawapli 3 3
YTOM ¥ MO 3 JaMibl Ha KAXAYK H3 YeTRIpeX cro- | ']3
pOH KOMHathl, Bcero 24 mamnbl (puc. 42). [Totom 3—3—
CBETOTEXHHK J06aBust 4 Jamnsl M euie pas 4 jammsl. [Ipo-
foBaj OH YMEHBIIATL yucio JAaMi jno 20 # jpaxe no 18. Bo
BCEX C/IYyYaAX OH Dacrosiarai JaMnbl N0 YIjiaM Y N0 CTeRaM
KOMHATBl TaK, 4YTO BROJAL KaXKJOH CTeHbl Onwio mo 9 Jgamm.

*) B 3tux TpyGkax Her HuTeH nakanupaund, Oud HANONHGHBLI paspe-
JCHHBIM T'a30M, A CTEUKH TPYOOK NOKPLITHI TAKHM COCTaBOM, KOTOpPBIH
CBETHTCA NMPH [PORYCKAaHHH 3NEKTPHUYECKOIO TOKa uYepe3 a3, Haxoag-
uiuiica B TpyGrax. CReT MOJyvaeTcd Geasiid, GAMSKHH K MHICBHOMY.
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Hafiante cxembl pacmososenns Jamn aasa 28 u gas 32
WYk, a rakxke aas 20 m 18 mryk.

Onpeaeante, 10 KakuwxX NMpPeesoB MOT CBETOTEXHHK yBe-
JUYABATBE M YMEHBIUATh YHCJI0 JaMIl, COXPaHAd MPHHIHO HX
PacHmoOKeHHA 10 9 BAOAbL KAXKAOH CTEHBl KOMHATLL.

Kak Bbl AyMaeTe, MOr i1 CBETOTEXHMK AOGABJSATD U YMEHD-
mate He MmO 4 namnel, a TO OAHOW, NQ ABE HIM TIO TPH,
pacmpeliesas JaMibl BCE Takke 1no 9 BAOAL KaXAOH CTEHHI?

103. Pasmelenne NOIONSHITHHIX KPOJAHKOR

B oaHOM HHCTHTYTe 6blIa HTOTOBJACHA AJA CHENHAalbHbIX
OnLITOR M HabMOfeHH HaJ KPOJHMKaMH 0Co0ast XBYX3TaxuHad
kIeTka no 9 ceklMit Ha KaxaoMm staxe ‘(puc. 43). Has

= —

e /s;fy'_ ’J
- j,;mﬁt—-\.ﬁéﬁ—n{/ﬂ’
- .
ﬁﬁq@fgﬁ ...

Puc, 43. JInq onHTOB Gblla NPHTOTOBACHA KIETKA,

KPOJUKOB NIpeAHasHayanocb 16 cexumit {8 Ha BepxHeMm sTame
M 8 Ha HWKHEM), a KBE UEHTPAJbHBIE CEKIUMH OBUIM 3aHATLI
npubopamu,
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ITo yCoBuAM ONBITA KPOJHKOB HEOOXOAMMO OLIZIO pa3Mme-
CTHTH B KJETKE TaK, YTOOBI:

1) 6mau 3aHATH BCe 16 cexiuuil;

2) B Ka¥Aol CexUu¥n HaxXoAWJOCh HE 6oaee Tpex
KPOJIHKOB;

3) Ha xax/0fl U3 4eTsIpeX OOKOBHIX CTOPOH KJAETKH HaXo-
JHI0Ch POBHO MmO 11 KPONHKOB;

4) B BepxHeM sTaxe ObIIO Gbl pasMelledo BaBoe Goablue
KPOJIHKOB, 4EM B HHXKHEM.

HMHCTHTYT noayuna Ha 3 KPOJIMKa MEHbIle, YeM OXuAaH,
Hecmorpa Ha 3T0, BCEX KPONHKOB PA3MECTHIH B COOTBETCT-
BHH CO BCEMH YCJOBUAMH,

Onpenenute, CKOJALKO KPOJUKOB TIEPBOHAYATbHO TIPEIO-
Jarajoch PasMEeCTHTh B KJIETKE U KaK MX JIOAHHL OBUIN pas-
MECTHT5?

A KaK MOXHO OBIO PasMeCTHTb BCEX IOJYYEHHBIX Kpo-
JIHKOB?

104. Tloaroroska K TpasIHUKY

CeoMerpudeckuit CMBICA HpeAbIAYIMHX NATH 33134 3aKJI0-
yaJaCHd B OCYIIECTBJIEHHH Taxkoro pacHOIOMEHNS NPeaMETOB
BAOAL YE€TLIPEeX NPAMLIX JuHHA (CTOPOH IPAMOYTOJbHHKA
WIH KBajpaTa), YTO YMCAO NPeAMETOB BAOIL KaKNOH NpAMOM
COXpaHAJOCh OOHHM W TeM e HPH H3MECHEHHH HX o0iIero
KOJMYEeCTBa.

Taxoe paCHOJMOEHHE AOCTHrAJ0Ch 32 CYET TOTO, YTO BCE
NPEAMETH], DPACIOJOXKEHHLIE NO YriaM, CYHTAlHCh Kak OBl
NpUHANIEKAMIMME KaxX A0 U3 CTOPOH yraa mopo0HO TOMY,
Kax TOYKA NEPECEYEHHA ABYX NPAMBIX HDUHANNICKHT KaXKIoH
M3 HHX.

Ecau monarath, 4TO KaXXAHH M3 NpPEAMETOB, pa3Memac-
MBX 0 cToposam Gurypsl, 3aHHMAeT HEKOTOPYK TOUKY Ha
COOTBETCTBYIOUEA CTOPOHE, TO BCE NPEAMETH], PacNoNOXeH-
HLIE 10 yTJaM, Halo BooOpaXkaTb COCPEAOTOUEHHBIMH B OLHOR
toyke (B BEpIUHHE YIJIa).

OTKaxeMCcA Tenepb OT BO3MOXKHOCTH MNyCTh jake BOoO-
pakaeMOro CKONJIERHA NPeiMETOB B OZHOW reOMETPHUCCKOR
TOUKE.

ByneMm cuuTaTh, uTO KawabW OTHEABHBIR npeiMeT (ka-
MYIIEK, JaMIoyka, ZepeBo K T. H.) H3 YHCAa PacCloaoKeH-
HbIX Ha HEKOTOPOH IJJOCKOCTH 3aHUMAET OTIEJbHYIO TOUKY
3TON ONOCKOCTH, W He OyaeM orpanuuuBath cebsa TpedoBa-
HHEM Da3MEINaTh 3TU NPEAMETH! TOJIBKO 10 YETHIPEM NMPAMBIM
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aupdAM. ECan 3TH yCI0BUSA JAONOJNHHTL elle TpeGoBaHHEM
CHMMETPHYHOCTH PElIEHHS B KaKOM-IMOO CMBICIE, TO 3afauu
0 pasMEUICHHH TPEAMETOB BAOJb NPAMbIX JHHHA NPUOGPETYT
JAOMOTHHTENBHDIA FEOMETPDHYECKHH HHTEpEC. PemeHue Takux
sanay NPMBOAHT OGBYHO K HOCTPOCHHID HEKOTOPOH reoMeT-
puueckoit Gurypsl.

HanpuMep, Kak IpW H3TOTOBAEGHUH HNPA3AHHYHOH HAJIOMH-
HaUWH MOXHO OBLIO 6Ll KpacHBO pasMecTHTh 10 Jammouek
B 5 paloB mo 4 JaMMOYKH B KaXKAOM pPALY?

OTBET Ha 3TOT BONPOC AAaeT HATHKOHEWHAaA 3Be3ja, Haoh-
paxkerHaa Ha puc. 44.

[ToynpaxuafiTechb B PEUICHHMM aHAJOIM4HBIX 3aja4y; CTa-
pailTech IIPH STOM AOOHTBCA CMMMETPHH B TPEGYEMOM paclo-
JIOEHHUH.

3apava 1. Kax pacnoaoxutp 12 sammouexk B § psnos
00 4 JaMIOYKH B KaXkAOM pARy? (JdTa sajaua HMeeT nBa
peitueHHs. )

agava 2, Paccagnte 13 pexopaTHBHEIX KYCTOB B
12 panos no 3 KyCTa B KaXjOM DARAY.

Puc. 44. 5 panos no 4. Prc. 45, Kak cnenats 15 psnos mo 4,

3anaua 3. Ha tpeyroabroit miomanxe (puc. 45) canoBHHK
BuipacTHa 16 po3, PaCHOMOMEHHBIX B 12 NPAMOMMHENHHIX pA-
JOB mo 4 posn B KawJoM pagy. [loroM OH IPHTOTOBMA
kaymGy H nepecaaan typna Bce 16 pos B 15 panos no 4 poast
B kawjomM? Kak oH aTo caeman?

3apaua 4. Pasmectnte 25 pgepembeB B 12 paioB g0
5 aepeBbeB B KAXKAOM DALY.
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105. Paccaaurb RyOKH TIO-EPYrOMYy

Kpacupo spicawennl 27 ny6xoB mo cxeme, M3o0paKeHHOI
ya puc. 46, B 9 panos mo 6
AyOKOB B KaXAOM pany, HO
AecoBOd, HECOMHEHHO, 3abpa-
xoBaJ OBl TaKyi0 IVIAHHDOBKY.
Jy6y coaHuE HYKHO TONBKO
cBepxy, a 1no ©OoxaM 4TOOHI
seeHb ObkTa.

Jliobur OH, KaKk rOBOPHTCH,
pactu B UrySe, HO 6€3 LIaNKH,
a Tyr orckouman 3 pyGxa
KyAa-T0 B CTOPOHY M TOp4aT
OJIHHOKO!

[Nonpo6yiTe paccaguTh STH
27 ny6koB TNO-APYroMy, TOXE -
B O paaoOB H TOXE IO 6 ny6- Puc. 46. Haftpure mpyroe pacro-
KOB B KayX[IOM pALY, HO TakK, aomeune B 9 pAok 1o 6.
yToObl BCE AEPEBBA PacnoJo-

KIIHCL B TPM TPYNIE H HH OAHO M3 HHX HE OTCKaKHBaJO
OT CBOEH TPYHIb:; COXPAHHTE X CHMMETPHIO B PaCTOJNOKEHHH,

106. MeoveTpHueckHe HIpbl

Birpa nepeas. Pacnonoxnre Ha CTOJE 10 wamek (un
MOHET, MYTOBMI, ¥ T. I.) B 2 paja N0 5 IITYK, KaK NOKas3aHO
wa puc. 47.

" HyxHO nepecraBHTb Kakue-moo 3 ILIAlliK® W3 OAHOLO
pAza u 1 mamky u3 apyroro (He CABUras C MECT OCTallb-
Hele DIALIKH M HE HakJaJpBas
© © omuy wamky ma apyrymo) Tax,
yToObl 06Pa30BaIOCh NATH MPsi-
MOJHHEHHBIX PAAOB 110 4 1IaIKH

B KaXJOM pALy.
© 3aecr B OTTHYHE OT Hpe-
One. 47 ABIAYIIHX 3aja4 He Tpebyerca
: CHMMETPHYHOE  DACHOJIONKEHHE
mwamex. Bot Ana npuMepa D pasanyHBIX peLIeHHN npencTas-

Jeno Ha puc. 48,

3amevaHue. PelIeHNs CHHTAIOTCH PAa3IMUHBIMH, €CJAH
OHU NPHBOAAT K Pas/IH4YHBIM KOH@HIYpalMaM M3 JaHHBIX 10
IFanIeK, HalpuMep, Kak. Ha puc. 48,
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Bri, ObITh MOXET, MOAYMAETE, 4TO, MPUBOAA 3TH B pele-
Bufl, 9 YK€ MCUEpHaj BCe BO3MOXKEBIC PELiCHMA AAHHOW 3a-
nayn. Koneuno, net! Beab A peuleHds 3afadud MOXKRO u30H-
path pa3uble KOMOWHANWM 1UAUICK, [IPeRHa3HayaeMblX AN
nepeMenieHusi (CM. Ha puc. 48 cxemel @, 6, 8, 4), B HO-
pa3HOMYy pasMellaTs OZEY H Ty Ke H30paHHy Tpymmy wWa-
mek (CM. Ha puc. 48 cxemul @ w 2). JomycTsM, BH Oepere

O,
by

Ppc. 48. Ilatb pasaMuHHX peureHui,

Jas NepexfafblBaHua 3 IIAUIKM U3 BEPXHero pajZa H 1 us
HWXKHEro. Bceposmoxubie couerTadus watiex 1m0 3 (M3 HATH)
yxe pawor 10 pasmuubix xomOusauuit. ¥Y6enurecs! A npu-
COeAUHEHHE K MO0k M3 3THX KOMOWHAlMH ele JIO Oxmoi
KakOf-Iu00o LIalIKe H3 HIDKHEr0 pAAa AdeT KawARH paa
no 5 rpymn Tak mMowHO moayuuth 10:5=50 pasauunsx
IPYDDNPOBOK 10 ¢ Iiaiuxu, DPeJBASHAYAEMBIX JJIA  Lepe-
MEILEeHHA,

Hdononnenne k nepeoit urpe. OpranusyiiTe Takyio
Urpy-copessosaune. Pasmomure nepes KaXaHM YYaCTHUKOM
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urpel mo 10 mamex (MOMHO HapesaTb H3 KapTOHa) B ABa
piia 4 HYCTh KaM[biff (HE HOKasplBasd OCTaJbHBIM) Y cebsn
nepeMecTuT 4 mwawmkud (3 U3 omHOro psjga M 1 U3 apyroro)
Tak, 4T00H 00pa3oBa’JOCh 5 PANOB MO 4 HIALIKU B KaXKAOM
pany. 3atem cmuupte pewesns. Te u3 MrpoxoB, y KOTODPBIX
0Ka3aJUCh O/MHAKOBEBIE KOHOUIYpaluMH HIANEK, HOJYYalT
00 OAHOMY O4KY; KOHPUrypalyd ialnex, OTJIHYaIoLaAcs
OT BCEX OCTa/bHBIX, OUeHuBaerca B 2 ouxa. He pemmsmme
3ajlayy B OTBEIEHHOE BPEMA HE INOAYYalOT HH OJHOrC
ouka. IIOBTOPHB Wrpy HECKOIBKO pa3, TOACYHTHIBAETE
CYMMY OYKOB Y Ka){[IOTO V4YaCTHHKA MIDHl H OlpeAeaeTe
nobeputesey.

Moxuo npoBeCTH uUrpy u cosceM 6es3 awek. PasaaTsb
KaXAOMYy Y4aCTHHKY HIPHI IO JaucTy OyMard M 1o YepTex-
Hoil nuHefike, Illamks 3aMeHuTs TOYkaMu Ha Gymare, pac-
NONMKUB HMX MNEPBOHAYAJBHO TOXKE B 2 pPAjgAa 10 D TOYEK.
Hrpa 6yner saxamouaThCa B TOM,
utoOBl, BHIYEDKHYB Kakue-THOO .
3 TOYKH U3 OFHOTO pAna ¥ 1 us
APYyTOro, n306pasHTh BMECTO HUX
HOBHIE 4 TOUKHM TaK, 4YTOOLI BMe-
cTe C OCTajJpHEIMH {6e3 Bbuep- *
KHYTHIX, pasyseeTrcs) oHu obpa-
308aau 5 pAAOB HO 4 TOUKH B
KaXIOM pany.

Eumwe nzonoarewne «k
nmepBoid urpe. Moxuo paspe-
wuth OpaTe 4 wawku, o 2 U3 .
KaXJ0To0 pAfa, Y HakJIagbBATH
oMy WawiKy Ha Apyryw. Torma Fuc. 49. Lsa sosuoxmurx pes
BO3MOXHLI OYJAYT H TaKue, Ha- HHeHHA.

IpUMEpP, pEHIeHHA, KaK Ha CXEME

puc. 49. B cBA3M ¢ BTHM JOMOJAHMTENLHBIM COMMALIEHHEM
KOJMHYECTBO BO3MOXKHBIX pElIeHMH 3aXayH 3HAYHTENbHO YBE-
JAHYHBACTCA.

Hrpa Btopas. Ha ancre xaprowa mnpokonaute 49 HeGoab-
uldX OTBEPCTHE B Bume kpaaparHo#t pemrerku. B 10 orsep-
C¢Tud BCTaBbTE IO Chyuke, Kak yxasaHo Ha puc. b0. Cogmep-
JKaHde HIPBf 3aKJII0YA€TCA B DRIICHHM 3aJay BPOJE Takod,
HappuMep:

BrinyTb xakne-nu60 3 COHYKH ¥ OOMECTHUTh MX B Apyrue
OTBEPCTUR KAPTOHHOrO JMCTa Tak, 4tobbl 00Pa3eBasoch 5 pi-
JFoB 00 4 CIMYKW B KaXJAOM pany.
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Pemmre crayana 5Ty 3amayy Aist caydass, NPEACTABJICH-
HOro Ha puc. 50, a nMoTOM MOXKeTe ee pasHOOOpPA3HTh, HM3ME-
HsAsi TEPBOHAYAJABHOE PACIONOKEHHE CIHYEK M YHCAQ PAIOB,
KOTOPblE BHOBb AOMKHBI ObITh 0OpascBaHbL.

Puc. 50. B 10 orpepcTinii — o cioMuxe.

Samevanue. B xauecree «monsy past peiieHus npen-
JIOXKEHHOH 3ajauu HIPUroacd nnaCTUIUH.
107. Yer 4 HeueT (roJoBoJOMKA)

[Tonoxure 8 NPOMYMEPOBAHHBIX IFALIEK B LEHTPalbHLIH
kpyr (puc. 51) croabuxoM IO NOPAIKY HOMEPOB, C Wudpoi

Piuc. 51. Cobmozaa mpasula, [EPEMECTHTS IMAINKH [1a KPYIKKH «YeT» M
«HEYeT».

8 puus ¥ ¢ mudpoit 1 HaBepx. 3asava COCTOUT B TOM, YTOOH
B HaHMEHbLIEE YHCIO XONOB NMEPEMECTHTD Inallixy ¢ 1udpaMu
1, 3, 5 U 7 U3 LEHTPANbHOTO CTOIOHKA B KPYIKOK C IOMET-
KOH «HeyeT», a WAmKM C wu@pamu 2, 4, 6 u 8 B Kpyxox
C TOMETKOH «ueT». XOAOM CYHTAeTCA BCAKOE NePeMellecHue
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WallkU C OAHOTO MecTa Ha Apyroe. 3a OIHMH XOX MOXKHO
mepeMellaTh C KPYXKKa Ha KDYyXOK TOJABKO OIHY IHAINKY
(BCAKMA pa3 BEPXHIOW), HO IPU STOM HEJb3A KJACThb LAINKY,
NPOHYMEPOBaHHYI0 OOJbLINM YWCIOM, Ha WIAINKY, MMEILLYI)
MEHBIIHH HOMEp, W HENh3d Ha [AIKY C YeTHBIM HOMEPOM
KJACTh IALIKY C HEYETHHIM HOMEpPOM HJM Ha [HalUKy C He-
YeTHBIM HOMEPOM KJacTh [AalIKY C YETHBIM HOMEpOM.

MoxHo, ckaxeM, wamky ¢ uudpoil 1 mosomuTh Ha ma-
wKy ¢ mubpoit 3, wmm mawky ¢ nudpodt 3 ma mamky
¢ mudpoit 7, mamky ¢ uuppoit 2 Ha INamIKy ¢ wudpoi 6,
HO He HaoGOpOT, H HENb3d NOJOKUTH WIAlIKY C nudpoi 1
Ha WAlKy ¢ nudpodt 2 wim wamiky ¢ mudpoi 4 Ha wamky
¢ uuppoii 7, Tak KaK TOrAa OKa3adHCh OBl BMECTE «4yeT» U
«HEUET».

CrosibKO BaM NOTPeOOBaNOCh XONOB [J1f PELICHRA 3amadun?

108, YnopgnouuTe pacnojowkeHHe [Lamex
Pacnoaoxure 25 myMeposaHHbIX Walllek B 25 kBaapar-

HBIX KJAETKAX, KaK YKa3aHO Ha

puc. 52. OOMeHHBas LIAUIKH Me-

CT2MH, NPHBEIHTE MX B NOPSAOK, @ @

TO-€CTB YJIOXMTE HOMepa I, 2, 3,

4, 5 coaeBa HanpaBO B TIEPBLIH @ @@

psn, Homepa 6, 7, 8, 9, 10

cJeBa HalpaBO BO BTOPOH PsiA @ @@
OnpenennTe HaUMEHbUIEE uH- @ @ @

cN0 HeoOXOAHMbIX 0OMEHOR.

Jaa Toro urtobml uzbexaTh Prc. 52

6ecnone3mbXx nepeMenieHus, cae- T

H T. A. 20 xoHua. Moxere, Ha-
npuMeEp, NOMEHATh MECTaMH Ho- @

JyeT pa3paborath Kakywo-HHOYJAb CHCTEMY INEepeMeLIeHHH.
Tlonymaiite o6 srom.

ClOSUIS)

Mepa 7 1 1,24 u2urT A @

109. Iloaapok-roJoBoaomMia

Ecrs Takas urpymka: kopoGoUKa; OTKPOCIIb €€, a BHYTPH
elne kopoBouka, ee OTKPOEHb, BHYTPH ONATb KOPOGOYKA.

Caenafite TaKkyio UrpyLIKY H3 4YeThIpeX xopobouek. B ca-
MYI0 MafieHbKYIO BHYTPEHHIOW KOpofouxy noaoxnre 4 Kou-
¢dere, gobaBbTe 1O 4 KOH(ETH! B KaXAYX M3 IOBYX CJae-
AYIOWHX KkOpoGouek H O koHder—B caMyw GoJabIIyiO.
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Takum 00pasoM B yeTblpex KopoGouxax GynerT pasMenieHa
21 xondera (puc. 53).

Tlopapure 3Ty kopobky ¢ xouderamH BauleMy APYry B
JIEHb DPOKJECHHS C YCJOBHEM He KylIaTh KOH(ETH A0 TeX

Puc. 53. ITozapok-ronceroromMxa.

mop, MoKa «w0uAAp» He nepepacnpenenut 21 wkondery Tak,
yTofLI B KaMaO# KOpPOGOuKe Jexalo 00 YETHOMY YHCTY
nap koHbET M eue ofHa.

Pasymeercs, npexie uyeM pelaTh STOT INONApOK, HAjAO0
CaMOMY «PaCKYCHTb» 3Ty TroaoBonoMxy. Mmefite B Buny, yro
HHKaKHe NpPaBUJIa apuMETHKH 3LECh HE NOMOTYT, HAZO JHILIb
NPOABHTE CMEKAJKy H HEGOZBLIYIO JOJI0 OCTPOYMHS.

110. Xoaom xohs

Jlna pemenys 3Toil 3aGaBHOHl IIaXMAaTHOH 3ajlaud HE Tpe-
fyeTcs yMeHMs] HrpaTh B IaxmaThl. JlOCTaTOYHO JHINL 3HATh,
KaK nepemeuiaeTca QGurypa koHs no aocke. Ha maxmataon
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AOCKE pacCTaB/JeHB! yepsbie NMEIIKH (CM. cXeMy Ha pHc. 54).
[ToctasbTe Gesoro xoHs Ha Ji06Y©0 HKeJaTeqbHYI0 BaM CBO-
OONHYI0 KJETKY LIaxXMaTHOH AOCKM ¢ TaKHUM pacyeToM, uTOOH

nmzmymy
7 7, % ek
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Puc. 54, CRumMure xOHEM BCe IEMIKH.

3TUM KOHEM MOKHO OBLIO CHATh ¢ AOCKH BCE YCPHEIE MEIIKH,
jesad NP 3TOM HAUMCHBIIEE BO3MOXKHOE HHCAO XOA0B KOHEM.

111, [lepemenienne waitek (2 roJ0BOJIOMKH) .

[tepsas roaosoaoMka, [lepenymepylite 9 matwek yucaamu
or 1 po 9. PaccrasbTe mramgu Ha CHEHHAALHOM IIOJE, H3006-
PaWEHHOM Ha PUC. DD, TaK, 4TOOBI HOMEPA KJETOK X HalUek
COBNaTa/M; TOMbKO Wallky ¢ uudpoil I nomecTuTe B KIETKY
Ne 10, a xnerky Ne 1 ocrasbTe CBOGOMHOM.

He Bblamumast lallex M3 KJIETOK, 4 TOJABKO IEPeMElas MX,
nepeseante mamky ¢ uadpod 1 B kretky Ne 1. Momwo
BPEMEHHO CTaBHThb o OfHOH wiamke B kietky A, £ n £
NePENPLITUBATh OIHOA LIAMKOHA Yepe3 APYTyIC Heab3si. Korpa
walka ¢ oudpod 1 mepefiieT Ha CBOE MECTO-—B KAETKY
Ne 1, TO H BCe OCTa/JbHBIC MIANIKE AOJDKHBI OKa34aTLCA Ha
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TpeXXHHX MECTax, TO-€CThb Tak, 4TOORI HOMEpA LIall€K H KJe-
TOK COBHAAaJH.

A 5 4

0]0/0ll9[0)[0/00)0]

7 g g 4 & & 7 g & 7
Puc. 58,

Bropas roJoBoiomka. Jlns BTopofi salauH  BOSbMHUTE
8 uepHplXx M 8§ OenBlX WALIEK H paccraBbTe HX TaK, XKaK
ykasawo Ha puc. 6. Tpebyercs, He cuu-
Mag anmex ¢ gong, B 46 XOoJoB mepe-
THaTh BCE YepHble WIALIKA Ha MecTa Oe-
JBIX, a fesble —HA MeCcTa YepHbIX.

Iamku MOTyT mepeABHraTLCA BUEPEA
W Has3aj, BUpPaBO M BJEBO, HO HE HaHC-
kock, B Tex ke wnanpasneHnax paspe-
IAeTCA NEPENPUIHBATL YePes OHY ALKy
Ha CBOGORHYI) KJAETKY. J[lBe maumku B
OJHY KJETKY TioMeulaTh Heab3a. Ouepen-
HOCTh B NEPEMEIICHHH OeNblX d YepHBIX
wameK cobaonaTe He TpeSyeTcs; €CAN HYKHO, TO MOMHO
nepeMeniaTh HECKOJbKO pa3 IOAPAA WIAlIKH OAHOIO LBETa.

Haitaure pemense,

112, OpuryHanpHasi rpymIypoOBKa LeABX uwnced ot 1 go 15

[TocMoTpuTe, KaK KPaCHBO MOXKHO PACHOJOKHUTDL BCE Leable
ypcaa or 1 o 15 B 5 rpymn mo 3 yHCAa B KaXJo# rpymnne:

1 4 2) 3 111
8 d=7; 9;d=5; 6} d=4; 5 d=2; 121 d=1.
15) 14} 10) 7 13}

Yucna pacnpefesienbl IO TPyIMaM TaK, YTO B KaxAofl rpynme
PasHOCTh 4 OZBAa U Ta K€ KaK MeXIy BTODHIM W [EPBBIM,
TaK N MeXJy TPETbHM X BTOpHM uHcaamu. Hanmpawmep,
8§—1=7 u 16—8=7 um 9—4=5u 14 —9=5 (kax-
Jas TPYNIa 4uceJs ¢ MOCTOAHHOH pAasHOCTBIO MEXAy coce-
HUMH Y#C/IaMH  COCTaB/JAET IOCJAENOBATENBbHOCTb, KOTOPYIO
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HasLIBAIOT apugmenmuiteckold npopeccneli). ITo 3abaBHOe
pacnpesnesesie NATHAAUATH TOPSAAKOBBIX NEABIX 4HCEJ Ha b
IPYNN C YKA3aHHLIMH Pa3HOCTAMH SABASETCA He €JIWHCTBEHHO
BoamoxkneiM. OcTaBvB mepsylo rpymny umcea (1, 8, 15} 6ea
u3MeHerusa, ocrtaJdehble 12 umcen (2, 3, 4, 5, 6, 7, 9, 10,
11, 12, 13, 14} MOXHO CrpynnupoBaTb B HOBH € TPOHKU
YHCesa, RO ¢ IpexX HUMH passoctamu: d=5; d=4; d=2
ud=1.

Haiigute 3Ty HOBYIO CpYNNHPOBKY ZABHBIX YHCeJ.

Kenaroine MOTYT BONOLITATECA PACTIONOKUTE 3TH HE UHCI2
oT 1 zo 15 B rpymun apudmeTu-
YEeCKHX [OPOrpeccuéi ¢ Apyrumu
SHAYECHHUSIMHU . =

%,

113. Bocemp 3Be3ROYELKH

B onHoll M3 OeabiX KAETOK HA W
pac. 57 7 0OCTAaBHJI 3BE3AOUKY. A
PasyecTHTE B GeJHIX KAETKAX ellle 2
7 3Be3pOyeK Tak, yToOh Hukakue | 47
2 3Be3nouxy (M3 BOCbMH) He Ha- 7
XOMUA¥Ch Ha ONHOA TOPH30HTANM A
WAW BEPTUKANY, WIRX Kakoi-1d00
JHarodanaun. Puc. 57,

Pewath sajgadyy, KOHEYHO,

Hafo mOyTeM Opo6, NO3TOMY JONOJHHUTENBHBLIR WHTEPEC 3alkaun
emie U B TOM, 4TOOB! B TPOIECC HEOOXOAUMBIX WCIIBITAHHUG
BHECTY U3BECTHYIO CHUCTEMY.

114. e 3anau# HA paccTanOBKY OGyKe

flepsasn 3anaya. B kBaipaTte, pasiencHHoM ra [6 paBunix
KBAJPAaTOB, PacCTaBbTE 4 OYKBH TaK, YTOOEI B KAXJAOM TIoO-
PH30HTAbHOM PAAY, B KaXKJOM BEPTHKAJILHOM DALY H B KaX-
1o# M3 ABYX JWaronasied GoJbLIOrO KBAazpaTa BCTpeyasach
TOMbKO OAHA OykBa. Kax Bemuko uncao pemleduil 3tof sazauu
8 TOM CJydae, KOria paccrasiaseMble OYKBHI OIHHAKOBHI,
I B TOM CJAy4ae, KOCAAa OHH DPa3JIH4HBIP

Bropas sanaya. B ksazpate, paspeseEHOM Ha 16 paBBbIX
KBAJPaTOB, paccrasbTe N0 4 pasa KaXAYIO M3 YETHIpeX GyXB
a, b, ¢ n d takum 06pa3om, yTOBE B KaXAOM FOPHSOHTANb-
HOM Psily, B KaAOM BEDTHKaJbHOM PALY W B Kawao#H H3
ABYX AMaroHaser GOABIIONO KBazpaTa He ObIO OIHHAKOBLIX
OykB. Kak BEJHKO 4HCJAO pelienui 9TOH 3ajauu?
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115. PackJanra pa3HOUBETHBIX KBaJpaToB

ITpurotoBeTe 16 KBaZpPAaTOB OAHOMO PasMepa, HO YETHIPEX
Pa3JMUHBIX OKpAacoK, MOOJN0KUM, O€n0#, YepHoi, KpacHOH u
aesenofi —no 4 kBaapaTa KaXaoH OKpacku. Y Bac 06pa-
3yeTcsl YeThiPe KOMIIEKTA PasHOUBETHHIX KBaAPaToOB. Ha kax-
JOM KBajpate NEepBOro KOMMIIEKTA HampwmuTe uudpy 1, Ha
Ka:XKJAOM KBAAPATE BTOPOro KOMIVIEKTd —2, Ha KBaJpaTax
TPeTLerd KOMIJIEeKTa — 3 M Ha KBaapaTax 4YeTsBepToro—4.

Tpebyerca pacnookuTh 5T# 16 pa3HOUBETHBIX KBaJpaTOB
TaKX¢ B BHAEL KBaxpata, IpHYEM Tak, ‘-ITOﬁbI B KaxaoM TIo-
PHSOHTANBHOM PHAY, B KAXKIOM BEDTHKaJbHOM DALY H B Kax-
IO M3 JABYX QHAroHa/je#l BaXOAWINCh B KaKOM-JIiA00 mpous-
BOJBHOM TOPHAKE Ksaapatrol ¢ muppamu 1, 2, 3 n 4 u
NPUTOM HENpPeMEHHO PasHbLIX OKPACOK.

3azaya FONMYCKAET OYEHb MHOrO PeLleHHH. ]_ID,EL_YMaHTe
0 CHCTEME NOJYYEHHA TPeOyeMBIX DacuooXeHHH.

116. locaepuasa cuwka *)

Bruipexxbre 43 kaproHa 32 oxuHaxosble (OHIIKH (HPOH3-
BOJBHONH (OPMbI) M BCe HX PAcCTaBbTE MO OLHOHA B KamAbIf

OOG
01610,
OOOO®
GOO®OE®E®®
DINDNAADLT)
@ @ @

Puc, 58,

kpy#oK (puc. 58). Tax kak kpyxxos 33, To OXHI U3 HHX
(6eapasnu4HO Kakof) OCTareTCH CBODOJHLIM,

*} CrapuHHas MHTpa-FOTOBOOMKA — «COJMTED», HIH KIMYCTHIHHHKY,
u3pecTHa eme ¢ Hadata A VI sexa.
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3apaya COCTOMT B TOM, 4YTOOBI CHATH BCe (DHIIKH, KpOMe
ofHOH. JTa NocsaeAHAs (UIUKA AOMKHEZ OCTaTbCH B TOM
CaMoM KpYyXke, KOTODHIH TepBOHa4a/lbHO OCTaBajcs cBOOOJ-
HbiM, CHEMATL (QUIIKH MOXKHO XOJ0M Ha3af, BIepen 4 B CTO-
pORbI, RmepeckakuBan Jw00of (uIIKo# yepes ZPyryio Ha CBO-
Gonubift KpyHmoK., KaxanM XonoM cHMMaeTca ojBa ¢uiika,
CJ1eJ0BaTE/bHO, 33134y Hazao pemuTh B 31 Xoa.

117. Koapo W3 NHCKORB

Bo3bMHTE MIECTH PaBHEIX AUCKOB M YJIOXKHTE HX IJIOTHO,
Kak NOKa3aro Ha puc. 59, a. Tpebyerca B 4 Xopa pacno-
JOXMTL MX B BuAe Koabua (puc. 59, 6). «Xom» COCTOHT
B CJACLYIOUIEM: MNpIKMMas Kakue-TH6o 5 JUCKOB K CTOAY,
Hal0 HEPEKATUTbL WIECTOH AWCK B HOBOS TOJOXKERME, He

2 3

14

Puc, 59, B 4 xona mepeitnute ns moAQKEHHA a)
B DOAOWelne 4).

OTpHBasA €ro OT OCTAIbHBLIX JAMCKOB, TPHUEM B HOBOM IIO-
JIOJKEHUX OH JAQMMEH CONMPUKACATHCA HE MEHEE 4eM C ABY M4
auckamu. PelmuTs 3Ty roJoBOJIOMKY MMEHHO B 4 Xona Be
TaK TMPOCTO, KaK MOXKET MOKA3aTbCs ¢ NEPBOrG BalIsAfA.

B kauecTBe AMCKOR BO3BMHTE, HaOpumep, 6 OAHRAKOBBIX
MOHET MJH BHIPEXbTE W3 KapTOHa § OAMHAKOBHIX KPYXKOB.

Honoanurenbrnoe 3aaanne. Peuerue wnpeaso-
XEHHOH TOJOBOJOMKH COCTOMT B IOCJEHAOBATENLHOM nepeMe-
IeHHd JUCKOB. M3aMmeHsss mopa oK mNepeMerneHuil, MOXKHO
NOJYYUTh PA3JHYHBI € pelrenys safaud. Tpedyerca HaiTH
BCE DA3MUYHLIC PEIIEeHus roJOBOJIOMKH. HTOOH! He 8amyTarTsbCH,
JAACKA NEPERYMEPYHTE H SamuCHIBAATE KawAbll XOA IO Ta-
KOf cHucreme:

1—2, 3, yro. 3paupr: auck Ne 1 nepexaTuTh IO CONpH-
KocHoBenua ¢ aucxkamu Ne 2 u Ne 3;
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2—6, 5, 4TO 3HAuMT: AMCK N° 2 mepekaTtHTb J0 conpu-
KOCHOBEHHA ¢ Auckamud Ne 6 mu Ne 5 1 7. 1.
BoT nprMepHO¢ pemienue rOJOBOJOMKH:
1—2, 3; 2-—6, 5; 6—1, 3; 1—6, 2.

Haiinute eme 23 pewenns.

118, durypucTel Ra KaTke HCKYCCTBEHHOTO JbAa

Ha MOCKOBCKOM KaTKE HCKYCCTBEHHOrO JbJla DENCTUPYeT-
CA COEKTaK/Jb, MOAIOTOBJCHHBIH CHIAMH YUEHHUKOB «Oa/leTHOM
HIKOMB] HA JbZY». XYAOXKHHK, O(QOPMIAIIIKA NOCTAHOBKY
CIIeKTaK/R, PaspHCOBaj] OAHY NHOJOBUHY JEARHOrO HOJfA NIOJ
ysopuathlii koBep ¢ 64 userouxamu (puc. 60, a), a npyryio—
nol HapKeTHhH ToJa B 64 Geso-uepHule KIETKH (Kak LIAXMaT-
Has pocka, puc. 60, 6).

SBBER S
a&amm';zf
LY I B c I B )
SO0ODS S
e0CEDE
cadoesn
oo e
OO0
a)
Puc. 60. Faitnite mapuipyrel gurypuctos.

g4

GBSO
PEOGDOES

2\l

Cefuac mepephiBa B penetunwun. Bo Bpems TepepwiBa fe-
BOYKZ ¥ MaJbUMK — Ba HEYTOMUMBIX (DUrypHCTa — BPOAOI-
JAaIOT «BHIPHCOBHIBATE KPHBEIE» HA NPEBOCXOHOM 3€PKANBHO-
rJ1aJKOM JEREAHOM TIONE,

JleBOUKY 3aMHTEPECOBANH UBETQYKM JEAAHOrO KOBPA U e
3aXOTeJOCh ORHMM JBHMEHHEM, KOHEYHO, C IOBOPOTaMU
B HECKOTOPBIX TOYKAX TOJIA, NMPoexaTk wepes Bce 64 userka.
JlBuraThCa OHa PeNIMJA TOJLKO IO TPAMBIM JIXHHAM, NPUYEM
TaK, 4YTOOB! TOCAEIHMA TPAMOJMHEHHBIH TNyTh IpHBEI ee B
TO M€ MECTO, C KOTOPOr0 OHA Havyasa JABHAXEHHE (OTMEUeHO
Ha DHCYHKE YEepHOH TOUKOH).

Eii 310 BHO/IHE ymanoch, BPHYEM BECh €€ MyTb COCTOAJ
TOJIBKO U3 14 mpaMoJuHEHHBIX OTpe3xoB. (Hepea Bexortopuie
U3 IBETKOB JAEBOYKA TIPOE3Hasaa HECKONbKO pas.)
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HapucyiiTe Ha JucTke Oymard CXeMy MapuipyTa xe-
BOYKH.

Ma/buRK TPEHRPOBAICA HA BTOPOM YMaCTKe JIE[RHOTO
NoAf. Y3HAB O «IEOMETPHYECKHX» AOCTHXKEHUAX CBOeH IO~
pyru Xo (UrypHOMY KaTaHHIO, OH HE XOTEJ OCTAaThCsl B AOMTY
M HOCTaBMI NEPeA CO0Oi enle GOMEe CAOKHYIO reoMeTpHie-
CKyH0 38ajaiy: [ABHrasCh TOJAbBKO DO ©OenslM KJeTKaM XNap-
KeTa M IepeceKkast BepIIHHS! KACTOK He 6oJee UeM IO OAHOMY
pasy, MepeMEeCTUTBCS H3 JEBOro AAJLHEr0o yraa ¥oas B Ipo-
TABONOMOKHBIA MO JHaroHajy IpaBblii yroa, NOGHIBAB B KaX-
noit Oesoit kaeTke,

HapucyiiTe cxeMy asuienns (MIYPHCTAa, €CIM U3BECTHO,
YTO €0 IYTh COCTOMT H3 17 NPAMONHHEHHBIX OTPE3KGB.

119. 3agava-wiytka

Vuennx 4-ro kaacca cpexnedl mikoasl Koas Cuumukun
YCEPAHO CTapaeTCs IIEPEBECTH LIAXMATHOIMO KOHA H3 JEBOTO
HHXKHEro yraa IaxMatHo# Jocku (¢ moas al) B mpaselit

Puc. 61. Momuo nu nepesectd koHa ¢ @l na A8?

BepXHui yroa (Ha mose #8) Tak, 4ToObl KOHb NOObIBaA Ha
KaXJoH KneTke Hocku mo oxnHomy pasy. Iloxa emy ato me
yaaerca. Ho He mmiTaeTcs AW OH PELIMTH HEPaspEUIAMYIO
3apauy?

Pasbeputeck B 3TOM TeopeTmyeckH K O0BacHuTe Kose
CHHHYKHHY, B YEM TYT ZIeJ0.

120. Cto copok nAaThb ABepei (roJoBOJOMKa)

CpennesexoBble ¢eonansl npespaillafi HHOMAA TOABaJILI
CBOWX 3aMKOB B TIODbMBI — Ja0UPHHATH CO BCAKOMO pOAA
doxycaMH H CEKPeTaMH: C Da3ABHIalOUIMMACS CTEHaMH Ka-
Mep, HOTalHBIMA X0JaMu, Pa3HOOGPa3HLIMA JOBYIIKAMHU.
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{locMoTpyily Ha TAKOH CTaPMHHBIE 8aMOK M HEBOJBHO
BO3HHKAET JKeJaHnue NodaHTa3nupPoBaTh.

[IpeactaBum cebe, 4TO B OJNHH M3 TAKWX NOABAJOB, ILIAH
KOTOPOTO H300paXkeH Ha pHcyHke 62, Opolled yeoBeK, U3 Tex,
KTO bopoJics ¢ heonasom. Boobpasum Takofl cekpeT B yCTpOH-
cTee 3roro moimaja. M3z 145 amepeir T0bKO O 3amepTHI FOHPI
0603nayeHbl HA PHC. 62 XUPHBIMH MOMOCKAMH), 4 BCE 0CTaJb-
HBlE OTKPBITH! HacTexb. KaXercsa, Tak Jerko NOJOHTH K

1 I 1 I I L I I
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Puc, 62. Tlnag nabupuHTa.

NBEPH, BeXyLled HapyKy, M NONBITaTBCA €€ OTKPHTs, He
TyT-10 GBLIO. OTKPHITH 3amEPTYI0 ABEPH HUUEM HEBOSMOXKHO,
HO OHa OTKPOETCA CaMa, ecaH OyaeT TOMHO AEBATOH mo
Cuery, TO-eCTb eC/H Hepeft 3THM OyNeT MPOHACHO 8 OTKDE-
teix geepeit. [Ipn 310M NOMXKHBE! OBITH OTKPHITHY M NPOHAEHBI
BCe 3alepThle ABEPH NOA3CMENbA; KaXJafi W3 HAX Taxxke
OTKDHIBAETCS CaMa, €CaH INEPej ITAM NPOALEHO POBHO BOCEMB
oTKpHITHX nBepefl. Hcnpapurb owmbky # mpoity 2—3 apm-
HME NBEPH IO COCEXCTBY, yToGs! JOBECTH YHCI0 NPOH IEHHBIX
nBeped A0 BOCBMH, TOXE HE yHAcTCH: KaK TOJbKO KaKas-HH-
6yabp xkaMepa DpofifieHa, BCE MPeXAE OTKPHITLIE B Hed ABepu
HArJyX0 SaKPHIBAIOTCS H_BamMPAlOTCs — BTOPOM pas uepes
kamepy He npofisews. Peollanel HaDOYHO TAK YCTPOHJIH.
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¥aunk 3Han 06 3TOM Cexpere NOoi3eMeJbA, a Ba CTeHe CBoeH

kaMepel (OTMEYCHHOA Ha NJlaHe SBE3ZOYKOH) Halies Ralapa-

MaHHLI FBO3ZEM TOUHBIH IJaH moxseMeabdA. Jloaro oH Joman

roJIoBy Haj TEM, KaK RAMETHTb NPABAJbHBIE MapipyT, UTOGHI

Kajas salepras ABEPb AeHCTBHTENBHO OKa3ajacs AEBATOH.

Hakxoneu, o# pemns sTy saiayy W BblIesa Ha CBOCOAY.
Kaxoe peiuenie Raulesn y3HHK?

121. Kak y3uur Bouwed Ha cBOGOIY?

2Kenalomupe moryT moiymatb eflle HAX TAKAM BapUAHTOM
npeApAy e 3314490,

Boobpasure, uTo Ka3eMaT, B KOTOPOM TOMHTCS Y3HHK,
cocTouT 43 49 Kamep.

B cemu kamepax, O0OSHaueHHHIX Ha MNJaHE MOA3EMEJbs
(puc. 63) 6yxsamu A, 5, B, I, [, E n JH, ectb no opvo#t

TR
AN j:f/ AN
RVIAISVAR
TOOTUNT
AYSYAYA
A7) T

Puc. 63. TNonsemense cocront s 49 Kamep.

JABEPH, OTKpHIBalOUlEHCA TOJbKO KJIOYOM, IIPHYEM KJOY OT
ABEPH KaMepsl A HaXOAWTCA B KaMepe @, KJI0Y OT JBEpU
Kamephl 5 HaxXOAUTCA B kaMepe 0, KJIOYH OT ABEpEH Kamep
B, I, [, E n )H, Baxousitcd COOTBETCTBEHHO B KaMepax
8, 2 0, e n .

OcrasbHble 1BEPH OTKPBIBAIOTCS TNPOCTHIM HaMUMOM Ha
PYUKY, HO pyuka HMEeTCsi TOMBKO C OJIHOH CTOPOBH KaX-
AO# JABepH, M JBEpb, MOCIE TOTO KaK OHa HpPOIJeHa, aBTO-
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MaTHYeCKH 3axJonbiBaercsd. Ha apyroil cropode aBepu pyuxu
HeT.
Ha n/ase noj3emenbs NMOKa3aHO, B KaKYI0 CTOPOHY MOMHO
NPOATH uepes KaXkiyld ABEDb, OTKPSHIBAIOMIYIOCH Oe3 KAI0ua,
HO B KaxOM IOpAAKE CAEAYET OTKPLIBATL 3anepThie ABEDPH,
HeM3BeCcTHO. Uepes ofRy W Ty Ke IBepb Paspeliaetca Ipo-
XOIUTh JI000E UHCAO pa3, pasymeercd, coOJ0aas YCJI0BUA,
TpH KOTOPBIX OHa OTKPBIBAETCA.

Vanug Haxomurcs B kamepe O. Ykamute eMy nyTh, Be-
AyLUHA K BEIXORY Ha cBoGOmy.




IJIABA TPETbH
TEOMETPHS HA CIIMYKAX

KopoGka cnzuexk uau ny4ok masoyek OAHHAKOBOH JJIHHR —
OT/IAYHOE MOCOOHMe IJA reOMEeTPHUECKHX passsievyenudi, Tpe-
Oylomux HaXOAYMBOCTH M Pa3BUBAIOLIAX COOOPA3HTENBHOCTS.

M3 cnuyex MOXHO COCTaBATL BCEBO3MOMKHEIE [PSIMOJHA-
HeHHble (Quryphl; npespamats oaHy Gurypy B Apyryio IyTem
TDEPEKIAAbIBAHNHA CIMHEK; AaXKe TEOPEMbI MOXKHO JOKA3BIBATE
Ha cinuykax. Paccmorpum asa npumepa Takyio sazauvy.

CI{OJIBKO OIWHAKOBHIX KBaJAQaTOB MOXHO COCTaBHTR H3
24 crvek, He nOMag MX M HCIOJB3YS NP STOM BCe CIIAYKH?

Puc, 64. M3 24 cnuuek 2 wsappara,

Ecru mHa kaxaylo CTOpOBY KBanpaTa YIOTPeSHTbH 1o
6 cmuuex (Gonwmre Hesb3A), TO TOAYMATCE O ZHMH KBajipar.
[Ipn cropone kBasipata B 5 WIHM B 4 CINYKH OZAHAKOBHIX
KBaIpaTOB M3 BCeX 24 cnmyex He mnoJyunrcd. [Ipu cropone
B 3 COHMUKM MOXHO BEVIOXKHMTL JBa kBaipata (puc. 64).
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[lps cropoHe KkBazpaTa B 2 COHYKH — TDU KBalpara
{puc. 65).

Oﬁpam’re BHHMaHHe, 4TO H3 KBAaJIpaToB CO CTODOHAMH B
3 M 2 ciHYxH MOXKHO 06[)830831‘1) €ule JOINOJHHUTEABHBIC KBa-

I
I

Puc. 65. M3 24 cunyer 3 xsagpara.

ApaThl APYTHX Pa3MepoB, KaK IIOKa3aHO Ha PHCYHKax 66
u 67: oZMH JIONOJHHTENbERIT kBaZpaT (1) M3 KBaApaTOB CO
cropoHo B 3 cmHukH (puc. 66), ueTnipe AONONHUTEJBHBLIX

{1} £t}

Puc. 66, MoxHO 06pasoBaTh EONOAHUTEABHHN KBajpar.

kpajapara (1-—4) U3 xkBagpaTOB €O CTOPOHOX B JABE CIHYKH
(puc. 87).

Ecnn M3 KaXABIX YETHPEX CIOHYEK COCTABMATHL OIHH
KBaApaT, TO M3 24 CnuyeKx MOXHO 00pa3oBaTh 6 OJUHAKOBHIX
kBazpaTos {pHc. 68, a).

Ecam ke HEKOTOPHE CIHYKE IBaXXAH CYATaThb CTOPOHAMM
KBaapaTta, 10 W3 24 cmuyek MOXHO 00pasoBaTh 7 OfHHAKO-
Bulx KBazpatoB (puc. 68, &), uan 8 (puc. 69, a, 6) umm Faxe
9 (puc. 69, 8).
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(1)

{2)

{3)

{4)

|

et

Ppe. 67, YeTHpe NCNOZHKTEISHBIX KBAjpaTa.

W r—r——— e e
a)
&)

Puc. 68. VI3 24 cnnyex 6 » 7 xBajgpartos.

4*
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o)

8}

Puc. 69. M3 24 crmuex 8 n 9 kBampatos.

e,

e

Puc. 70. M3 24 cnmuex 20 xBazpaTos.
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[Ipn cocraBieHun Tpex mOCAEAHHX (uryp ofpasosaanchk
ellle AONONHHTEAbREIE KBaApaThl APYTHX PasMepoB: OJMH HA
puc. 69, @, asa ®a pnc. 69, 6 n nate Ba puc. 69, g (Hah-
AUTE UX).

[Ipu cropone kBampata B *f, ciuMuky (ZomyckaeM HaJo-
EHWe OAHON CIHYKM TNomepek APYro¥) MOxHO noaywuth 16
KB2JIpaTOB ONHHAKOROI'O pa3Mepa ¥ 4 JONOJHHTCALHBIX KBAJ-
paTa. Beero 20 xsaaparos (puc. 70).

a) &)
Prc. 7L M3 24 cnuvex 42 n 50 ksaapatos.

s 24 comuex npu cTopone KBazpata B f; CIMYKH MOXET
6hTh 06pa30BaHO 27 ONMHAKOBLIX KBAJZPATOB, & C JOMOJHH-
TEJbHHIMH KBaJipaTaMH Apyrux pasmepor — 42 (puc. 71, a),
H, HakOHEl, NPH CTOPOHe kBazpata B ‘[ cmmuky-—50 kBaa-
PaTOR OAKHAKOBOIO pasmepa (puc. 71, 6).
Ecay e cuuTath JAONOJHUTEJdbHRIE
kBanpaThl (ux 60), To Bcero moay-
upTes [10 xBazpatos.

CoobpasuTe, KaKk pellMTb CACAY- |
IOUIME 33424YM-TOJOBONOMKY ¥},

122, IlaTe TOJOBOJAOMOK

Wz 12 cmuuex Bwoxeiro 4 oan- Pnc. 72,
HaKOBHIX KBaapaTta (puc. 72); npu
5TOM 00pasoBajiCA elle OAUH AONOJHMTETBHHIL KBaZpar
(6oabioit). Tpebyercs: :

a) Oro6paTh 2 CHMYKY; OCTaNbHBIE HE TPOraTh; ROJINHO
NONYUYUTHCA 2 HepaRHLIX KBaApaTa.

#} [lon omHHM HOMepOM OGDBEXHHEHS! Te 33IaYH, PElleHHe KOTOPHIX
clegyerT HauWnaTbh ¢ ONHOTO H TOTO e NEPBOHAYAALHOrO PACIOACKEHES
cnuuer, Kamjag 3anaya pemraercs He3asMCHMO OT RpeABAYWEH.
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6) [lepenoxnTh 3 COM4KK Tax, 4ToOB 06Pa3oBANOCH TPH
paBHBIX KBajpaTa.

B) Ilepenoxus 4 cruyky, 06pasoRaTe 3 pPaBHBIX KBagpaTa.

r) [lepenoxuB 2 cnuukwp, o6pa3oBaTh 7 KBaJApaTOB (B 3TOU
W cjeayionled  safayaX  JIONYCKAeTCs HAJMOKEHHE OXHOHA
CIWYKK HOMEPEK APYToii).

A) Ilepenoxus 4 conuky, moayuuts 10 KBazZpaTOB.

123. Euie BoceMb TOJOBOJOMOK

U3 24 comyek Beuiowena ¢Qurypa KsaapaTa C JACBATHIO
KBanpaTHeIME svelikami (puc. 73). TpeGyerca:

a) Ilepenoxus 12 cunuek, o6pasopaTh 2 PaBHHIX KBalpaTa.

6} Oto6paTth 4 CnMykk Tak, 4TOOHI OCTABIINECHA 0Opaso-
BaJy OAMH OOJbUIOR M YeThipe MaJleHbKHX KBajApaTa.

Pue, 73,

B) O0pasoBaTh 5 paBHBIX KBaApaTOB, OTOGpaB JHOO 4,
auto 6, aubo 8 cruuex.

r) BeiryTb 8 cumuex Tak, 4ToOwl ocTaBHIMECH 0Gpa3oBasH
4 paBEBIX KBajipaTa (2 pemerns).

Z) BeinyTs 6 comuex — o6pasoBaTe 3 KBazpara.

¢) BumyTte 8 cmuuex—ocranerca 2 kpajgpata (2 pe-
niewus).

%) OrobpaTe Apyrue 8 CrmMuex —ocTamerca 3 KBazparta.

3y Orobpats 6 cimuyex —posayuuTca 2 KBagpata w2
PaBHBLIX HENPABWILHBIX LIECTHYTOJBLHHKA.

124. V3 meBaTH CcIiMuYer

M3 9 cmudex coctaBuTe € KBAApaTOB (JOMYCKAeTCH Ha-
JIOWEHUE OJHOH COMUKH HOTMEpEeK APYrofi).
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125. Criupanp

Uz 35 ecnpuex seroxena durypa,

Ob

HANOMHHAWIIAA «CHH~

paab» (puc. 74). Ilepeno-
wuTe 4 CIHYKM TaK, YTO-

ofpasoBaJiock 3 KBajk-

para.

L

Pac, 74, «Cronpanby, Puc, 75. «IIran» KpemocTH.

126. llytka

Us mecCTHaalatTd CIHYCK BBUIOXCH <«NJIaH» KPCIOCTH

OKDYXKCHHOA rayCoxum pBoM (pHC. 75},
Kax npu nomown AByX HAOCOK (Cm-
YeK), MJHHA KOTOPHIX Kax pas pas-
HFCTCA INHPHHE PBa, NpoOPaTHCA B KPE-
noCTH?

. 127, CHATH IBe CHHUKY

durypa, nsobpaxeHHas Ha puc. 76,
COCTapJeHa H3 BOCBMH CIIMYEK, HaJO-
MEHEBIX ApyT Ka Apyra. Cears 2 cuad-
KH Tak, 4ToOW OCTaJOCh 3 KBajpara.

128. dacaa «aoma

®acan «aomMa» Beo:Ked u3 11 cou-
yek (puc. 77). Tlepexnampias 2 cruu-
KH, MOXHO NOJyuyHTb 11 KBaZpartos, a

Puc. 76.

T S~

Pac. 77. «llom».

nepekaainiBas 4 CHHYKH, MOMHO TOT M€ «JAOM» Ipespa-
THTh B Qurypy, coaepxamyio 15 xsaaparos. Caenafire!
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125, Hlyvka
Mosoxwnis 6 coHuyex Tak, 4TOOW 06pasoBancs KBaapart.

130. TpeyroAsHuKH

Jas cocTaBACHUS OJHOTO PABHOCTOPOHHErO TPEYTrONbHHKA
Aeo0X0ANMO YNOTPeSuTh 3 CIIHYKM (eC/TH MX He JoMaTh), & AJs
COCTaBNEHHA U €CTH DaBHOCTOPOHHHX TPEYTOJbHHKOB, paB-
HbIX Mexay cofofi, LOCTATOYHO
12 conuexk. ’

Caenaiire! -

Tlocie 3TOr0 TEPEIOKUTE
4 cnHukA ¢ -OMHOrO MECTa Ha
APyroe Tak, 4TOOH 06Da30EBa-
. J0Ch 3 PaBHOCTOPOHHHX Tpe-
YTOJBHHKA, H3 KOTOPBIX TOMBKO
ABa OblLIH OBl PaBHR MEXIY
CO00H.

131. Ckoabko cmuuex Hano
yoparb?

Puc, 78. Buinoxkensl 16 0IHHAKOBBIX

kBagpatoB (puc. 78). Ecan

TIOACUMTATL BCE KBAAPaTH, Kakue €CTb B 3T0H urype, 10

BCcero ux Habepercs... Bopouem, cocumrafite camu! CKOMBKO

CIMuyex (camoe MeHblUee) Hano yOpaTh, uTOOB OCTAaBLIAACA

tdurypa He coxepxana

HH OAHOro HU G0OJBLIOTO,

HH MaJIeHbKOT0 KBajpaTa?

132, lllytxa

Kaxpas cyuka nMeeT
p pmmry 4,5 cm. Kak us
13 CnHueK CTOMHTE MeTpP?

133. .<«H3ropoib»

B «usropoaus, H30- Puc. 79, «Msropoabs».
6paxkennoli Ha puc. 79,
HAJO TEPEROXKHTb 14 COHYeK Tak, YTOOH NOJYUYHIOCH 3
KRajpara.
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134. Wytka

lpn noMoumt IBYX CIMYEK, HE JOMag ¥ HE pa3pesas WX,
00pasoBaTh KBaApaT.

135. <«Crpena»

Ha puc. 80 ms mecTHamuaTe cnmuexk NOCTpOEHa CTpesa.
a) llepenoxure 8 cnuuex Tak, YTOOH NWOAYYHAOCH 8 pas-
HBEIX TPEYTONBHHKOB.

A7
N N

Puc. 80. «Crpenay.

6) [Mepesoxure 7 cnomuex Tax, 4TQOBl MOJYYHAOCH 5 paB-
HBIX YeTBIPEXYTOJbHAKOB.

136. Kpagpatel u pomGsl

Hs 10 cnmvex BBIIOKHTH 3 KBaApaTa. 3aTeM OTHATL OJHY
CHHYKY M CHenaTh M3 OCTaBLUMXCA CIWYEK OAHMH KBAApar M
ABa poMba.

137. B oanoii turype pasHeie MHOTOYroJbHUKH

Bocemb cmuuex yJomuTe Tak, 4TOOH 00pa3oBa/iMCh OAKH
BOCEMHYTO/BbYMK, ABa KBAApPaTa
W BOCEMb TPEYT'ONbHHKOB —
BCe B OAHOH (Hrype.

138. Nurarnporra
cana

[HecTtaasnars cnuuexk, Boi-
JOXEHBLIX B (OpMe KBaapaTa,
NPeACTaBAAT H3ropoab caaa
(puc. 81} Uacte mr0mask i
5TOrQ Caja 3aHATa JOMOM, H30-
OpaxeHHbIM B BHAE KBaapaTa
3 yeTeipex cmuuek. OCTaNb-  pye, 81, «[lnam» cama # 2owa.
HYI0 4aCTs cana Tpebyerca pas- .
AeNHTL DnpH nomowtd 10 cmMYek Ha 5 y4acTKOB, 0JHHAKOBBLIX
no opMe ¥ mo MWIOMAAU.
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139. Ha paBHOBeJHKHE YaCTH

a) Paspenurs 11 conmuxamMs KBaApar, COCTABJEHHHH H3
16 cmmuwex (puc. 82), na 4 paBHOBeAMKVE (MMEOLIAE PaBHLIE

R.

Puc. 82,

]'IJIOLL[&,IIH) HJaCTH TaK, uTOOBl Kaxpad H3 vacTed ConpUKaca-
JacCe C OCTaJbHBLIMH TpEMA. '

Puc. 83. «[lnany» cafia © KOAOGUEM.

0) Cax, ouepranue xoToporo usodpaxeno 20 crmuuxaMu
HBCepeZuHe KOTOPOro HaXOAUTCA KOMOACL, KBAAPaTHOH (OPMBE
(puc. 83), Tpebyerca
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1) pasmeants 18 covukamu wa 6 pPaBHOBEHKUX W OAMHA-
KOBBIX IO (opme yacTeil,

2) paszennTs 20 cuuuykamMd Ha 8 PAaBHOBEJIMKMX M OJH-
HaKOBLIX 10 ¢opMe yacTed.

140. Napker

Ckoask0 nOTPeGyeTcs CIuuekK, YTOOH BBLIOXKHTh PABHBIMH
KBaJpaTaMy OJHH KBaApaTHed MeTp? Cpeansa Anuna COnIKd —
5 cm. '

141. OrHOm:eHHe MJiolladeR cOXpaHseTes

Wz 20 couuexk cocTaBieHsl ABa NpPAMOYTOJBHHKA: OUH
u3 6 cuuuek, a apyrod w3 14 (puc. 84).

|

Puc. 84. Mamenuts ¢urypsl, 50 COXpanutb OTuoUIeHne gnomanei.

[TyHKTHDHBIMH JIUHUSIMM NEPBLIA IPAMOYTOJIbHHK Pa3buT
Ha 2 kBaapara, a BTopo#t— Ha 6. CaenosaTesbHo, IJIOUMIAns
BTOPOro NPAMOYTONbHNKA B 3 pasa 60/blile IJIOLAAH MEPBOrO.

Pasgenure Tenepe atu me 20 cnmuek va APyrHe 1B
rpymnb: 7 ¥ 13 cnnuek. M3 kaxno# rpymmel CHMYeK CA0-
HUTE NMO OJHOH (hpurype (OHM MOTYT HMETb HEOANHAKOBYIO
dopmy) Tak, 4TobH mAoWANb BTOPO uUrypsl Onvia B 3 pasa
Gospiie naoLLy NEpPBOf.

142. Ha#itn ouepranve QUrypnl*)

Jano 12 cnuuex. [lpumem kaxayio ¥3 HHMX 3a enHiuLy
nipnsl. Tpebyercs BeIOXHTD U3 12 cmuuek Taxywo durypy,
KOTOpasi OxBaTW/Ia OBl MJOWAAb B 3 KBanpaTHBIE €AMRHLLL.

JTO TpyHHAs 3agaya, €CAM HCKJUYHTE HPOCTEAIHE c/ay-
yaff GUrypn, COCTABAECHHOH u3 TPEX KBAAPATOB, CUECIVICHHBIX
BEDUIMHAMA.

*) NMocrepune 3 samauu wra yyamuxesd 7-X, 8-X KIacCOB.
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143. HaifitTn go4%a3aTeNbCTRO

PacnosoxuTte ABe COMYKH PAAOM Tak, 4TOOGH OHM COCTa-
BUH OAHY NPAMYIO JHHHIO, ¥ AOKAaXHUTE MPH IOMOLIH
paccyKneHuii IPaBMIbHOCTb BAlIEro MOCTPOCHHS.

Lnsi noxasaTesnncTBa TpeGyeTcst BHIMOAHUTH LOMOTHUTENb=
HOE TOCTPOCHHE Ha CTMYKaX, AAA Yero paspelraercd NOJb-
80BaTbCH JIOGHIM KOJHYECTBOM CIIMYEK.

144. NoctponTts W AoKa3aTH

M3 copuex TMOCTPOHTH NMPaBWIbHbIA (MECTHYroJbHHK, lo-
Ka3aTb NPABHILHOCTL NOCTPOEHHH.




TJIABA YUETBEPTA{
CEMb PA3 NPUMEPD, OJIUH PA3 OTPEXD

145. Ha pamhbpie 4acty

Bagaua 1. [lepepucyiire ¢urypy, wusoOpaxkeHHYH0 Ha
puc. 85, ma Jsmct Oymaru M pa3pexnTe €€ Ha 4 paBHbIX
YETHIPEXYTOJMbHUKA ((DUTYPE! HA3bIBAIOTCA PaBHBIMH, €CJH IpPH
HAJIOMEHUM OHU COBNALAKIT BCEMU CBOMMH 4acTAMH).

Puc. 85, Kak paspesath Ha pap- Puc.86. Kax tpaneumio paspesars
Hblé YeTbIpEXYTOAbHHKH? Ha 4 paBHule 4acTa?

3anaua 2. Kak paspesaTr PaBHOCTODOHHMH TpPEYTOMbHHK
Ha 4 paBHbIE 4acTH, BHARO M3 pHC. 80. Ynaaute BepxHUH
TPEYrOJIbHUK; OCTABIIAECS 3 TPEYTONbHUKA 06pasyioT hurypy,
Ha3bIBAEMYIO B reoMeTpun Tpamenued. [lonpobyiite ee pas-
pesaTh TOXE Ha 4 pasHble YacTH.
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3agava 3. Ilnactunky, usobpamennyio Ha pnc. 87, pas-
pexbre Ha 6 PaBHLIX NJAACTHHOK.

3ajaua 4. Ecau y MHOrOYTrOJbHHKA BCE BHYTPEHHME YIB!
paBHtl Mexay coOOf M Bce ero CTOPOHHI TaKWe PaBHHI, TO
OH HasBIBAETCHA MPABNJAbHHM MHOTOYTOJAbLHHKOM.
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Pac, 87, Paspexwre fa 6 onr-  Prc. B8, Kar paspesars na 12
HaKOBHIX TIACTHHOK. PABHEIX UETHPEXYCOILHHKOB?

Pa3spexbTe TMpaBiibEL MECTHYTONBHHK, H30GpasKeHHBIH
Ha puc. 88, na 12 paBHHIX YETHIPEXYTOJBHUKOB, BYAYT JH 3TH
YeTLIPEXY FOALHYKHA NIPaBU/IBHLIMH, TO-CTh OYAYT JIH OHM KBAJ-
paTamu? :

3amaya 5. He Bcaxyo Tpamenuio MOMXHO pa3pesaTh Ha
3—4 paBHblE MexAy CO0OH MaJjenbkue Tpaneuuu. He npasna
au? Ho Tpamenmio, cocTasieHHy0 u3 3-X paBHHIX paBHOGER-
PEHHBIX NPAMOYTOMbHLIX TPeyroJabHHkoB (puc. 89), moxoxkyio

Puc. 89,

Ha AEPCBAHHEIA MOJIOTOXK 6e3 PyuKkH B MPOJOJALHOM paspese,
BHl JIErKO paspexeTe Ha 4 COBepIIEHHO OAUHAKOBBIE HPAMO-
YTOJbHBIE TPaNEIHH,
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146. Cems pO30UEK Ha TOpPTE

K vaw 6w xyoned TtopT. Ilo TpeM DPAMEIM JHHHAM €ro

Puc. 90. Tpu paspesa -~ H KaX10My RO PO3QUKE,

paspeaanu Ha 7 vacte. Ha xaxnmod wactn npu 9TOM OKasa-

JOCh IO OAHOH PO3OUKE.
Kak paspesanu Topt?

147. durypsl, noTepABILUE CBOe OuYepTaHHE

Ksanpar, B kieTkaX KOTOPOFO BEI BHJMTE HEeCKOJbKO UNDP
(puc. 91), Gus MOATOTOBNEH AMs PaspesnptBaHus Ha 4 paBHblE

durypel. PurypH 3Th pacmona-
FaluCh CUMMETPHYHO OTHOCHTE/Ib-
HO UeHTpa wBanpara. Boxee Toro,
4yToObH  NOJHOCTBI0  COBMECTHUTh
OAHY W3 PaBHBIX QUryp C ADYro#,
EOCTaTOMHO 6rJI0 6hl MOGY0 ¥3
HMX NOBEPHYTH POBHO Ha 90° BoO-
KPyr UeHTpa KBajipaTa, KaK BO-
xpyr ocu. Ho 6eaa B TOM, 4TO
KTO-TO CTep HaMeycHHHE JIHHUH
paspesa, a uHPPL COXPAHUIHCH,

U A NOMHIO, YTO OHM OblaM pasme-

HIEHH Tax: KaxkAas Hudpa 0o
OAHOMY Pa3y B Kaxuoht Qurype.

51 AyMaio, OJjd BaC 3TOro ao-
CTaTOYHO, YTOGHI BEpHYTH (HTY-

3 717

3|4
1 4t 2
'

3|3

Puc. 91: Kpagpar 6m11 moaro-
TOBAGH LI Pas3pesslBaHmi.

paM TOTEPARHOE OYEPTaHWE, eC/H H3BECTHO €IHe, YT0 JUHPH

pa3peaa IPOXOAHAH TONbKO BAOJb
95
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148. IocoseTytite

Ha puc. 92 nsobpaxmes NAaH HuXHEH HaCTH OJHOTO IPH-
6opa. Ilocoseryiite, kak pa3ropoAWTh OPHOOD Ha 4 KaMephl,
OJMRaKOBHE YO (popMe M IO pasMepaM, HPHYeM B KaxuJIoW
KaMepe JOMKRO OWThb IO 2 MTH(D-
0 THKa (M300paxeHB! TOYKAMH) W 1O
OZHOMY OTBEPCTHIO (H300paMeHbl
e o Ma/leHbKHMH KBajApaTaMH).

®
O e O e 0O 149. bBes norepp!
e

Brl, KoHeyHO, 3HaEeTE, YTO Ha
8aBOJaX HEKOTOPHIE 3aFOTOBKH HE
Prc. 92. Paspesats na 4 omu- CPady HOCTYNAlOT Ha CTAHOK A

HAKOBBlE KaMephl, 00paboTkH, CkaxeMm, Ha CTPOraib-

HeIf WIH CBEpPAWJbHBIA, a CHayana

NCPEAAIOTCS Pa3METUMKY, KOTOPHI HAROCUT Ha HMX HEoOXoxm-

MbIE JIHHMHM U TOYKH. CMexanka M yMeHHe pasMeryMka MOTYT
HEMAJ0 COoneHCTBOBaTh Oopble sa SKOHOMHIO MaTepHasa.

N N7
Puc. 93, INosagoSumich MAaCTHMHKE TakHX (acoOHOB.

OnHaxnbl Ha 33aBOAE NOHAAOOHMOCH GOABINOE KOJIUYECTBO
NATYHHBIX MHOTOYrOJbHBIX NJaCTHHOK CeMH (pacoHOB, H306pa-
JKEeNHBIX Ha puc. 93. PasMeTunk 3ameTusl, 4TO OXHA M3 Ce-
MM TaCTHHOK (OnmpeeduTe Kakas) pOBHO -6 pas yxJaablBaeTcA
B HeGOMBIIOM YPAMOYTOABHOM JMCTE JaTyHH, & IJs U3-
TOTOB/JCHHA OCTANbHEIX IVIACTHHOK pasMeTUUK TaK YMeso
nonobpan B OTX0NaX OOPEsKM JWCTOBOH NaTyHA (puc. 94),
YTO KasKIOBIA M3 HMX OKa3aJoCh BOIMMKHEIM pas3pesaTb, He
TepAst HM OXHOrO KBaIPATHOFO CAHTHMETpA JATYHH, HA W3-
CTUHKM OMHOTO B TOro e (pacoHa,
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Tak, manpumep, w3 JuctoBoro obpeska / (puc. 94)
noayvaerca 3 nsnacthakd Ne 4 (puc. 93), us obpeska [/ —
5 mnactrroxk Ne 7 u 1. . Kakue naCTHHKM M3 YHCAA #30-
OpaXKeHHBIX H4 DuC. 93 BHIPE3AIOTCA M3 OCTAJILHBIX JHCTO=
BBIX OOpE3KOB, M306pakeyHbix Ha puc. 94,— 510 BH OIpE-
OeJITE CaMH.

-

T

-

| . J
i 4 ¥ 74

Pne. 94. OSpesku, xoTopble nonoSpan pasMeTqHK.

Ioxcxamxy ente, yro smcToBoit oOpesok [// paspesaercs
Ha 3 NJACTHHKH OAMHAKOBOr0 (hacoHa, JHCTOBOH 00pe3oK
{V—ga 4 unactuEku opuyakoBoro (acowa, V--—ma 6,
a Vi-—mna 4 nnactunkyd oannaxosoro dacoxa. He zabyabre,
4TO ONHa M3 IMACTHHOK HaHHBIX CeMM (HacCOHOB BHIPE3aeTCs
B KOJIMYECTBE 6 MTYK H3 NMPAMOYTOJBHOrO JATYHHOrO JUCTA,

[Tepepucyitte B cBOIO TeTpaZb puc. 94 u naftanure HEOH-
XOIUMble JIMHHH paspesa Ha KaXJIOM JMCTOBOM oOpesxe.

Has obneruennst pewrenya puc. 93 u 94 BuinosHensi 8
K/JIETOUKY.

150. Korna ¢amucTsl MOCACHY A
Ha Hamy 3emaio...

B To Bpems B roponax, Gauskux K (POHTY, NPHXOAAIOCEH
AeJaTh CBETOMACKHPOBKY. Kak-ro B ozmHOW M3 kBaprHp,
KOFZa TPHUINJ2 NOPa 3aTEMHATb OKHA, HE HAINJIH IUTOPH A/
KBaApaTHOrO oxHa pasmepoM 120X 120 cx®. Tlon pyxoit
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HUYErD HE 0Ka3asoCh, KPOME NPAMOYTOJBHOIO JHCTa (paHepl,
TIolaAs KOTOPOro PaBHAMACH ILIOINAAW OKHA, HO pasMepsl
6oltn He Te: 90 X 160 cu’.

Chavana Bce Kak-to HaxKe PACrepsiiuch, HO NPOILIO He-
MHOrO BpéMeHM H monep Bacs, BOOPYKHUBIIHCh JIMHRIKOH,
HayaJq OBICTPO pacuepuuBaTh NOPAMOYLOJbHBIA JHCT (DaRep:l.

[lo paBenensoiM Juuuam Bacs paspesan danepHsil aucT
BCEro JHMIIb Ha JBE YACTH, U3 KOTOPLIX U COCTAaBUJI KBaJApaTt-
HHIl DINT HYXHONO pasMepa JJsi 3aTeMHEHHS OKHA.

Hadinure petesue sTo# 3azaun.

151. BocnoMHHAHuN 2JEKTPOMOHTEpAR

B kawnoff xkBapTHpe C JEKTPUYECKHM OCBEIleHUEM eCThb
muToK (MPaMOPHBIE) € NPEAOXPAHUTEBHEIMH «NPOOKAMH»,
4 Ha KaXJOM 3aBOJE Bbl MX YBHAKTe B OOJBIIOM KOJHYECTBE.

o] (o4 Qo (o] o Q o o Q o
(o] o] Qo o OD o o Q =] el OU
(o] o o Qo o ] o o] o o E]O =4
(=] o o o o © =] ] o =] Qo o
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a 4

Pre. 95. Belmi y sac zee GoabluMe MPaMOPHBIE KOCKH..

OG6BIYHO WHTKH AMET QOPMY DPAMYTOJAbHMKA MJIN KBaupara,
HO BO BpeMf Beankoidl Oteuectsennoit BOfiRb Hamwa Gpuraga
MOHTEPOB AJs 3KOHOMMM MpaMopa MHOTAA MO3BOJsAAa cebe
OTXOAHUTb OT YCTAHOBJIERHBIX ¢hopm. [TomHi0, OBIIN Y Hac ABe
6oJsblMe MpaMmopHsle HOCKH (puc. 95) ¢ mpocBepseHHLIMU
MaJCHPKUMH KPYIVIBIMH H HECKOJbKMMH KBaAPATHLIMH OTBEp-
cruAiMu. HaM Hazo OBVIO HapesaTh M3 HHX 8 neGoAbLIIMX
LIIUTKOB.

Tak ¥ 9TaK TNPHKKHALIBAA OpUrajaup, HaKoREL, CMEKHY.I,
4TO IIepBYI0 JHOCKY {prC. 95, @) MOXHO paspes3aTs Ra
4 paBHB X WHUTKA, OPHYEM B Ka}mJoM M3 HuX OYIET 1o
OIHOMY KBaADaTHOMY M 1o 12 KpyrablXx OTBEpPCTHH, N BTO-
pylo nocky (puc. 95, 6) Toke Ha 4 paBHB X MeXAY coboil
HIMTKA, HO B KaXJAOM U3 HHX Oyger X0 oaHOMY KEajapart-
HoMy n mo 10 xpyraerx oveepctuit, Tak Mel H CHEJIQJIH.
Kaknm ofpazom Obid paspesaHn! ZOCKH?T
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152, Bce uier B Aea0

«Buiiiger ax us 1010 06peska maxmMaTsas A0Cka B 64 xner-

KHM?» — NOAYMald #, pasrAsabIBasg
NpPAMOYTONbAKN KyCOK IOCKH Ope-
XOBOTO AepeBa C ABYMA NPAMOYTONb-
HBMM K€ BHCTYmaMd (pHuc.
HsmepuB mocky, # paccudral, uTo
CMOT'Y HCIOJIb30BATh €€ BCIO, HMYEro
He orOpacuiBad.

Janee s ee pacueprun na 64
PaBHBIE KAETKM, DPHYEM B KaMIOM
BHCTYIIE 0Ka3aloCch MO 2 KAETKH, H
PacIuIus IOCKY TOJIBLKO Ha 2 4YacTy,
IPHYEM OAWHAKOBHIE ¥ NO (hopMe M

=

s §
=

=

=

Puc, 96. Brifimer au 1max-

MaTHaa aocKa?

o BEAUYHMHE, H H3 RUX CKJACHT HIaXMAaTRYIO J0CKY. Haitanre

JINHHIO paspesa.

153. T'oJoBorOMKA

durypa ABCDEF {prc. 97) COCTOMT H3 TPEX paBHBIX
COJOWHALIX KBaApaToB.
TpeGyetca paspesars 31y Gurypy na 2 4acTH TaK, YTOGHI

#3 06pazoBaBUINXCA yactelt MOXHO OBIO
COCTaBHTh KBaApaTHY!O pamky. OTsepcTHe
BHYTPH DAMKH JOJKHO TOXE UMETb KBaj-
patiyio (opMy, PpaBHYIO KaXIOMY HS
TPEX KBAAPATOB, COCTAB/AOLIMX [AHHYIO

F £
__Z
I
A : Qurypy.
Puc. 97,

154. Pa3pyOuTh NOAKOBY

Hapucyfite moaxoBy n coofpasuTe,
KAK INPOBECTH 2 NPAMbLIE JHHHY, BAOJD
KOTOPBIX MOMHO OblIO 081 paspesaTh mox-
KOBY Ra 6 uactefl, He mepememias UX IR
paspesaHuy.

155. B Kawaoi 4YaCTH — JnIpKA

A BOT BaM NOAKOBA C ARIpKAMH AJISt
reo3feli (puc. 98). PaspyOure ee asyms

TPAMOJIHHEAHEIMY yaapaMu Ha 6 dacTedl Tak, yto0Ll B Kam-
JO# 4aCTH OBAC IO OZHOH ALIPKE,
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156. U3 «xyBminHa» ~— kBagpar

[epepucyfite na aucr Symarn durypy, umeollyo dopmy
KYBUINHA, U300PAKERKYI0 HA pHC. 99,
1 paspexbTe €€ AByMA NPAMOJUHESH-
HEIMH paspesaMm Ha Takue 3 4acTy,
H3 KOTOPHIX MOXHO Obu10 681 CJO-
HUTb KBaApPAT.

157. KBagpat us Gykebl «E»

AKKYPaTHO HauepTHTE Ha JWCTE
Gymaru durypy (puc. 100), umeonyio
ouepranun OyxBol «E». Tpebyercsa
paspesars ¢urypy «E» Toabko ua 7

Pnc. 99. Paspewbte 4
CAQWMTE KRANpaT. yacTed 8 He GoabWE yeM yYe-

T PbMS NPAMOJHHEAHEIMU pa3spe-
8aMy, M H3 BCEX TIOAYUYHBIIMXCA 4acTell CJAOXKUTH KBAaLPaT.
Samevaunue. Kaxawmf octpeiff yrosn B aTo#l ‘hurype «E»

COCTaBJAET NOJOBHHY HPAMOrO yria,
H” ! a Kawneli Tymoif yroa—s  TpH

pasa 6oabwe ocTporo. CooTHOWeHYE
MEeXIy IJIMHaM¥ CTOPOH JETKO yCTa-
HOBUTb TIO PHCYHKY.

Puc. 100, Kak paspesaTh, Pue. 101. PaspexsTe B cOCTaBbTE
4T06bI COCTABMTL KBaApar? aBesny.

158. Kpacuroe mnpeppanieHue

lepepucyfiTe Ha TOHKHA KaproH WIB WAOTRHYI0 6Gymary
n300pakeunsld #€a puc. 101 mpaBuibHBI BOCHMHYTOJBHUK U
B LEHTPE BRIPEKLTE OTBEPCTHE TOXE B (HOPME TPaBUILHOIO
BOCLMUYyrosbHuKa. O6pasoBaByoca Qurypy rpedyercs pas-
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pesaTh Ha 8 PaBHLIX KYCOUKOB M, TMEPEKJaJblBaf HX, COCTa-
BUTb BOCHMHKOHEUHYIO 3Bes3ly, KOTOpasg Ob TakxKe HMena
BOCBMUYTOJBHOE OTBEPCTHE.

159. BoccranosieHHe KOBpa

¥ craporo, HO eule UEHHOTO KOBP2 NPHIUINOCH YAAJIUThH
IBa HEOOMBIIMX HCUOPYEHHHX TPEYTOJbHBIX Kycouxa (Ha
puc. 102 — 23 TPUXOBAHHLE TPEYTOILHUKH).
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Pac. 102. Kax Boccranosirk KoBep?

BocnuTaHHHKY Y4HAHIIA XYy AOKECTBEHHLIX TIPOMBLICAOB pe-
IUWI# BOCCTAHOBUTH TPAMOYrOJbHYIO (POPMY KOBPA, COXpPAHMB
ero PHCYHOK ¥ He TepAs HH OHHOFO ero Kycodxa, OHu
paspesajn MO3aHKY TOJBKO Ha 2 4aCTH, M3 KOTOPhIX H CO-
CTaBHAM HOBBI IIPEMOYrOdbHHUK (OKa3aBIIMACA KBALPAaTOM).
[Ipun aTOM MM He TPHIIZIOCH HHYEro NEpelNenblBaTh B KOBpe.

Kax uM 3T0 ynmasioce?

160. Jdoporas Harpana

Korna Hypus CapapeBa Oblla elle NOAPOCTKOM, ONa,
KaKk H uaBeCtHas MamaAxaT, OJHON U3 NEPBEIX B CBOEM KOJ-
X03e Hayana NPHMEHATh (onee COBEPIICHHBIH Cnoco6 cBopa
xsonka, B marpamy Hypna moayuwna kpacuBblil XOBpHK pa-
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60TH  3aMEYaTeJNbHBIX TYPKMEHCKMX KOBpPOBUIHL. 3T0# mep-
BOH cBocit marpanoit Hypus ouenb popoxwia.
Teneps oHa BHIpOCAa M paboraeT arpoHOMOM B CBOEM DOA-
HoM koaxose. KoBpuk, xoReuno, c Hew, B ee Jaboparopun,
Onnax¢aptf, HOPOM3BOAS KAKHE-TO HCCAeaoBauus, Hypua
TIPOIHNIA KUCTIOTY Ha KOBDMK # IIPOXTJa Kak pa3 caMylo

Puc. 103, [Neayunaoch DpsMOYroJbHOE OTBEPCTHE,

cepennny. Ilpumnoch BHPE3aTh NOBPEKICHHYIO U4CTB H3
cepeansinl koBpHka. [loamyyunoce ©GoMbinoe NPAMOYTOJIBHOE
oreeperre B 1 X 8 dar. '

Ho Hypnsa me 6pocuia cBofi xospuk. OHa OueHb HCKYCHO
paspesalla COXPAHHBIIYIOCA YacTb KOBPHKA Ha JBE 4aCTy
TaK, 4TO, COMEHHbIE BMECTE, OHH obpasoBamn ksampar. [llswl
ObLTH HEe3aMETHBl, H CHOB2 MOJAYUWJICA CJAaBHBIA KOBPHK.

Kak ona 310 caenana?

161. Buipyuaiite Geansry!

[ToxeuTe, HOA HOMepOM 54 Obliia IPEAIOKEHA I0J0BOOMKE O
paabopHoit maxmaTHO! Aocke? TorapHLLE K30GpETaTeNA TOJOBO-
JIOMKH B KOHIIE KOHLOB HAYYHIHCh ObICTPO COCTARIATh 11aXMaT-
HYI0 nocky u3 14 zeranel. Toraa Bece/blil WaXMaTHCT PELIAT
H3MEHNTb 4dcA0 M (opMy cocTapHbix yactefi. Ho Tyt Ha ero
6eay OpHila €My MHCJb TONLITATHCS Pa3pesaTsh LUIAXMATRY O
BOCKY Ha 15 OJMHAKOBBIX (GUryp, NOXOXKHX Ha OykBY «I'»
(puc. 104, a), m omuy xeaxpatayio (puc. 104, 0). C Toft
HOpsl MOTEPAN TIOKOH Haul OHHE KoHCTPykTOp. He ynaer-
cA eMy paspesaTs [IAXMAaTHY® MOCKY Ha Takue dacra!l
Tenmepb OH CKJIOHEH AYyMaTh, 4TO TaKOH PAaCKpPOH XOCKH He-
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BO3MOXKEH, W IBITAeTCA 5TO J0Ka3aTh, HO TOXE IOKa 0e3yc-
neimHo, Hago BHpyuyats Genuary.

&
Puc. 104, TonoBoaoMKa BECEAOro WaxMaTHCTA,

HapaliTe, TOMOXEM €My ROKa3aThb HEBO3MOXHOCTH perle-
BHA TIOCTaBJEHHOM WM 3amayd, a B3aMEH IIPEANOXKHM eMy
paspesaTh MAXMATHYIO Jocky Ha 10
OJUHAKOBLIX (QUryp, TOXOXHMX Ha
oykBy «P» (puc. 104, 8), u ogny,—
noxo:xxyio Ha 6yxBy «['» (puc. 104, a).

Hamra samaya ToMe He u3 Jer-
KHX, HO pelleHHe UMeeT,

162. Nogapok GaGywke

¥ nesouxkn GBLIO JBa KBajpaTt-
HEIX KyCKa KmreTdaToil TKaHu: B 64
kneTkd U B 36 kaetox. Jleeouxa pe-
muaa OGbeIUHATL HX B OJIWH KBaj-

Puc. 105. Kak 06befBHUTD B QRZHMH MAATOK?

paTHRIt TATOK AJs mojapka Oabywxe. Pasymeerca, npH
3T0M HajA0 ObLI0 COXPAHUTH CTPOrOE YePeAoBaHHe OEMuX H
YEPHBLIX KAETOK. JleJO OCAOKHHMIOCH TeM, YTO Kpad fOJLLIOro
KyCxa TKAHH OblTM Y€ NPOMEDEHEHB ¥ Jaxe KHCTOUKH
ObUTH cJesaHbl HA JIBYX CTOPOHAaX KyCKa HOJHOCThIO, a4 HA
TPeThel — HanoNoBHHY (puc. 108).
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Bripyunna neBouxy ee KOHCTPYKTOPCKas CMEKAJKA.

Kaxciméi kycok OH3 Tak OCTPOYMHO paspesasa Ha [Be
9acTH, YTO COCTABJEHHBIN M3 HETHIPEX TIOJNYMHBIIMXCH Yacred
IMaTOK UMea molROCThO BCe 100 kaeTOK w mpw STOM BCe
KACTOUKH, KOTOpHle OBINM Ha GoabmIOM KYCKe, OCTAJIHChL CHa-
PyXH, NO KpasM naaTka.

[losTopute Ha GymaXHBIX MOAENAX PEUIEHHE AEBOYKH.

163. 3ajgaua croagpa

Cronspy npusecnn 2 oAMHAKOBbIE OBANbHLIE AOCKH C MPO-
RONroBaTHIMM  OTBEPCTHAMU B meHTpe (puc. 100) u 3akasasu
U3 HUX OHY KPYTAYIO CIVIOHIHYIO KPBIUKY AJA CTOAA.

Puc. 106, Kak 6es noTepb M3roTOBUTL Kpyi-
AYI0 CIMOHIHYIO KPhilIKY?

Jockn okasasnch W3 JAepeBa PEAKOH ROPOroid NOPOIH,
W MacTepy XOTeJ0Ch YHNOTPeOHTb BX B JeM0 MOJHOCThIO 6e3
kakux Obl TO HU GbLTO 06PE3KOB.

Urober He AesaTh JHLIHUX, HEOGAyMaHBBEIX Da3pes3os, CTo-
J9p CHayaJda BhIpesal W3 NNIOTHOR OyMarn BRIKDOHKY BOCKH,
NPUCMOTPENCA K doDME, KOe-YTO MPOBEpUN UMPKYJeM. Oka-
3aJ0Ch, 4YTO HaMepeHHe MacTepa BIOJHE OCYLIeCTBUMO H
NPUTOM C HEGONbLIIUM KONHYECTBOM DPaspes3oB KaXMAON MOCKH.

Kak pacmuaui cronsp NpUHECEHHBIE AOCKH?

164, ¥ y cxopuska reomerpual

Cropasiky Hano Obi0 HaMOXHTH Ha MEX 3aNJaTy B BAAE
Pa3HOCTOPOEHEro TpeyroibHuka, OB BBHIKPOU/ SamaTy W3
TAKOro € Mexa, HO ownbca. K OTBEPCTHIO B MeXe 3ainara
MOAXOAMAA TOAbKO JeBoll cTopoHod. Bor pocanal He 6Gpocats
e BBIKDOEHHBIF Kycok JRopororo mexa. Ho xax mosepHyTsb
ero Ha JHIEBYI) CTOPOHY M COXPAHUTL IPU 3ITOM HYXHYIO
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dopmy Tpeyroibruxka? Josaro ayman CKOpPHAK W IpUAYyMand
Bce-Takn, OH coo6pa3us, YTO KYCOK HaA0 KaK-TO pPaspesaThb
Ha TakHe uacTH, KaX(Aas U3 KOTOPHX IIPH TiepeBOpayHBaHuf
Jeraa Obl Ha CBOE NpeXKHee MECTO. A BOT KdK paspesaTh?

165. Kawaomy KOHI0 IO KOHWONHE

Ha puc. 107 nsobpaxeHa MaxMaTHaa AOCKA ¢ 4 KOHAMH.

TpeSyerca paspe3aTs HOCKY Ha 4 paBHbIE M OJHMHAKOBbLIE IO
dhopme YacTH, IPUYEM HA KaWAOH #3

3THX 4YacTell AOMKHO ©OCTaTbcA IO

KOHIO.

166. Eute Goabme!

[Tonpobyiite pacceyb  Kpyr
IIECTbIO NPAMBIMH AHHUAMM HA HaH-
6osslee BO3MOXKHOE YHCNIO 4ACTEH,
Ha puc. 108, Banpumep, kpyr
pacceded Ha 16 uyacTell, RO 3TO He
npenen. MoxHo NOKa3aTh, YTO Npe- Pac. 108,
AENBbHOE YUCAC HaCTEH onPCALNALTCA

2 2
no dopmysie ﬁ , TLE I — JHCJO CeKYIUX TNPAMBIX *).

Ilpn pewenny nocrapafiTech AOOHTHCA CHMMETDUHH B pac-
NOJIOXKEHKU NPAMBIX JUHUA.

¥) B Tononorau (pasnen BHclWel MaTeMAaTHKH) AOKA3LIBAETCH, YTO
OPSMYI0 MOMHO pacceub n TouKamn camoe Sombiee Ha Cp - Cp =
=n 4| yacTeif: DAOCKOCTH MOMNO pacceub 72 MPIMEIMH caMoe Sonpwee
3 1 ¢ n2t-n4-2
Ha €}, 4 €y € =220 ey NPOCTPAHCTRBO TPEX H3MepeHuii —

: 3, 2 1 ¢ __n34-5n-+8 .
# DAOCKOCTAMH Ha CH+CH+CH+CB—-T—- yacTed ¥ T, B
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167. Iipespaitenne MHOTOYIrOAbHHKA B KBaApaT

Momuo am 2 KaKHMX YrOJHO KBajpaTa NPEBPaTHTh B QJMH?
2T0 3HAYHT, €CAU 31 HAapHCYI0 2 NMPOM3BOJLHBIX KBAZParTa, TO
HaWneTe JM BH Ccnoco® pa3pesats MX Ha Taxhe 4YaCTH, M3
KOTOPHIX MOXHO Onti0 6Bl COCTABUTL OAHH KBaADPAT?

[lepoe ofee peillende 3TOR 3afau¥ NPUIHACHIBAETCA
ApesHerpeveckoMy yuenomy Iudaropy (VI sex 10 Havasa
Haillero JeTOMCHMCNEHUs), HO 3ajavyaMH MpeBPallieHust OXHOH
(urypsr B Apyryio saHaMaN¥Ch B UHAYCCKME MAaTEMatTHKHU

A

Puc. 109, «A» + «By =«C»,

(B cBA3M C Pa3BHTHEM 3aMEUATEJbHOTO CTPOWTENTHHONO HUCKYC-
crBa B apesHedt Munuu) emie 3a THICAYY WIH IIOITOPBI Toi-
cayn aet no [Tudaropa.

Hrrepecso, yto, nMea 2 KBanpaTa, MOXKHO 3apaHee mpej-
¢TaBuTh Cebe 4 TOT TPeTHH KBajpaT, B KOTOPBIH «yKJaibl-
BaOTCA» mepehle aBa. Jina storo pacnonoxure AaHHbIE KBAJ-
patet A B B Tak, 4ToOb CTOPOHH! OAHOTO CJIYXKHJIH NPOZOA-
*eHueM CTOpoH apyroro (puac. 109), u coeiuHMTE OTPE3KOM
¢ TPRMOH JHHHR [BE BEPIUWHBI, Kax NOKasano Ha puc. 109,
O6pasyercs NPAMOYTO/bHuH TPEyroisHuK. Ecan Teneps mo-
CTPOUTH emie onuH KsaapatT C Ha CTOPOHE ¢ (Ha TUIOTEHY3e)
06pa30BABIIErOCH NPAMOYTONLHOTO TPEYTOMbHHKAE, TO OH H
GyeT TeM KBajpaToM, KOTODbiH MOMHO BEVIOMHTH H3 HacTei
HEPBLIX ABYX KBajPATOB.

Ho wax e paspésaTe JaHRLie KBafpaTH? 33 JABe C Ho-
JIOBHHOK TBHICAYHM JET, KOTOPHE OTACNAOT Hac oT IIndaropa,
HPHAYMAaHO O4YeHb MHOTO NPAKTHYECKHX CHOCOBOB pelleHus
3TORt 3ajaun. BOT OAWH M3 HHX — 3KOBOMHBIH M KDacCHBHI.

106



PacnofosxuM nauubie KBaxrpaTol B Buae Gurypsl ABCDEF
{(puc. 110). Oraoxnm Ha cropoe AF oTpesok FQ=AB r
paspexemM Qurypy no npambM EQ m BQ. [lepenoxum Tpe-
yroabguk BAQ B nonoxeune BCP, a Tpeyroabhux EFQ—
B Tonoxkenne EDP; obpasyerca ksaapat EQBP, cozep-
wammd B cefe BCe YaCTH JMaHWHIX JABYX KBaapaToB. Ero
CTOPOHA paBHA THOOTeHy3e £ NPAMOYTOABHOTO TPEYTOab-
vaka EFQ, a CTOpOHH BARHBIX JBYX KBaJpatoB paBHBI Ka-
Teram £EF u FQ.

(Untatenb, aHakoMmit C TEOMETDHel, Hanmpumep yHEHHK
7-ro KJacca, JIErKo caM JOKaXKeT pPaBeHCTBO TPEYroJbHUKOB

4 5
/ Tt h
4 T
'l -~
=im D
/ 12
/ /
4 !t
4 ;
! 1
0 L“‘ l'I'
F =l £
Puc. 110. M3 neyx ksanpatoB — Puc. 111, Kax paspesars,
OJIHH, yTOGBl COCTAaBHTb KBazpar?

BAQ, BCP, EFQ u £EDP u To, uro EQBP—wxsBazpart.
270 OyAeT MHHIM, IO CPABHEHHIO CO IMIKOJBHGLIM, JOKasaTe/b-
cteoM TeopeMsl [ludaropa.)

A Tenmepb mepepucyiiTe Ha Gymary uarypy, npencrasias-
oLy coDOll CoeaHHeHHE KBAJApaTa M NPAMOYrOJNbLHOTO PaB-
HoGenpennoro Tpeyroabnuka (puc. 111); paspexste 31y (a-
Typy TO/bKO HA 3 4aCTH M COCTaBbTE U3 HMX KBaJpar.

168. IIpeBpauleaye NPaBHILHOTO MIECTHYTOJBHHKA
B PABHOCTOPOHHUH TPeYroJbHUK

T'eomeTpryeckre 3a7auH COCTABJCHHA OJHOW (HUTYpHl H3
yactell ApPYroil yBlexalT W MaTeMaTHKOB-CIIENHAJUCTOB, H
aPXUTEKTOPOB, M IPOCTO JIOOWTEJelt MaTeMaTHKH BOT YK€
HECKOJIKO THICAY JIeT.

CyuiecTByIOT 00LLde IPHEMEL IPEBPALEHHs 0fHOH Guryph
B APYrYIO IYTEM pa3pesaHnst ¥ IePeNOXEHUA yacTelf JaHHOH -
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¢Gurypel #), HO TIPAKTHYECKH NMOAb30BATHCA OOLUMMY TpUEMaAMA
BO MHOTMX CaAYy4afX Kpafine Beyao6HO, MDOMOSAKO.

Hatepecno ObiBaeT B TakMX 3aJayaX HaHTH Cmocob pas-

pesarusi AaHHOK (HTYypH Ha

BO3MOXKHQ MEHBIIEE HHMCIO 4a-

crefi. Ho s1o Heqerko H Tpe-

6yeT GOABILOTO TEPHEHHR H
H306PETATEILHOCTH,

Kaxk, Hanpumep, Han1y SIInM

o6pa3oM paspé3arh JaHHBIH

OPABHAbLHBIY  IECTHYTOMBHUK

(puc. 112) npaMoaHHEeHHLIMH

pagpe3damu, uTOOBI U3 €ro 4a-

CTed MOXHO OBIJIO COCTAaBHTD

Puc. 112. Kak paspesars, w10o6nt CIIODIHON  MpaBHIbHbIH  Tpe-

COCTABUTb MPABHASHbL Tpeyronb- Y TOJIBHHK?
HnK? CymiecTsyer HECKOALKO pe-

MeBHiE 5TOH 3ajayl; B KaXKAOM
M3 HHUX TIPOM3BOZATCA HEJcHNWEe IIeCTUYTOAbHMKA TOJbLKO Ha
6 uacrefi.
[TonepitaliTeCchb HalTH TaKoe pelleHHE.

£ 3 * *
Mexay TIpOYHM, BOSMOMKHOCTb HEJNEHHs MECTHYTOJbHHKA
Ha B TakHMx vyacTeil, 43 KOTOPBIX MOXHO ObWIO OBl COCTABHTH
fIPaBUILHBIA TPEYTOJbHHK, JO CHX MOp HAKeM HE obHapyieHa,
HO HUKEM He JIOKa3aHa M HEeBO3MOMHOCTb TAKOrO JEeJeHus.

*) VI3 nonynspHOH AWTEPaTYphl IO STOMY BONPOCY CM., HampHuep,
B. A. Kopnemceuit w H. B. Pycanen YiusdaTeibHHi kpag-
pat, 'ocTexuagar, 1952,




I'MABA TTAA
VMEHBE BE3JIE HAWJET IPUMEHEHBE

169, I'me raxoauTCa UEAL?

Ha puc. 113 nao0paxeHsl B Kpy:KoOuxkax 9SKpaHbl panno-
NOKANHMORHBIX CTaHumH. Ha SkpaHaXx CBETHTCA HJAW 32DKMCbl-
BaerCcd sUraaroo0pasHas JuHgA; OO Hell HaXOBWTCs YkKasa-
Telb PacCTORHHN.

acwmas 8 km

I T TTT LU

Wi 1020 50 40 7 50 206)

Puc. 113. B xakoM NYRKTe MOPS HaXOAHTCH KOpadAb?

Co crauuup oTnpaBaseTcs paauoBoaHa. Ha skpare stoT
MOMEHT COOTBETCTBYET HYJEBOH TOuke HIKaab. epes Heko-
TOpOE Bpems PalHORO/HA, OTPA3HUBLINCHL OT LeJn {HAMPUMED,
oT kopab.sa B MOpe), B03BpallaeTca 0OPaTHO Ha CTaHuMo. B
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STOT MOMEHT Ha 5KpaHe NOSBJIAETCA BHTAHYTOE BBEPX OCTPHE.
3a mpoTekulee BPeMA pasMOBOJHA NPOLIJIAa JBOHHOE pac-
CTOAHKE MEXJY CcTaHumeil u menew. Ho yxasatens paccros-
HHA TaK DPasMEYyeH, YTO YHCIO, CTOHLEE NOA YIJHHEHHHM
OCTPHEM, YKa3blBdeT PAacCTOAHHE OT CTARUWH MO Lead. JkpaH
cneBa JaeT TOKasaHuA OeperoBoil PaxgHOJOKALMOHROH CTaB-
UM, HAXOoMAWEHCA B MyRKre A. DKpaH CIpaBa HaeT NoKasarud
PamdONOKANNOHHOM CTARIOMM, HaXOAALleHcs B MyHkTe 5.

JonyctuM, 06a 3KpaHa JaJi OJHOBPEMEHHBIE IOKAa3aHHS
3THX JABYX Geperosbix CTaHiui, OCHAPYKHMBIINX 1I€J5 B MODE.
[Ipourure mokasauma ykasaTeseff skpaHos (puc. 113), a 3a-
TEM ONpEIENHTE, B KaKOM IYHKTE HAXOAMTCA LENb.

170. NlaTs MMHYT Ha pasMBIlLIEHHE

Mpencrasore cebe nepepapHbfi kKy6 co cropoHo 3 dar,
BCSA IOBEPXHOCTH KOTOPOTO OKpallleHa B HEPHBLIX LBET.

1) Cronbko noTpe6yercs paspesoB, YyTOObl PasmesHTh Ky$9
Ha KyOWkH CO CTOPOHOH 1 om?

2) CKOJbKO HMOMYYHTCHA TaKHX KyOGUKOB?

3} Cxonbko KyGrKoB Gy Ay T HMETH 10 4 OKpalLlleHHBIE MDaHKi?

4) » » » » 103 » »
5) » » » » To2 » »
6) » » » » To | OKpameRHOfi rpaBu?

7) Croabko Ky6ukoB 6YZET HEOKpalleHHbIX?

171. HenpensulieRHass BCTpeua

IlBa moesna, Kaxaoii 1o 80 BaroHOB, BCTPETHNMCH Ha
OJLBOKONEHHOM NYTH, HMEIOLIeM HeGOIbINY 0 TYIHKOBYIO BETKY
(puc. 114).

J’E Sa2oR08 A 4 57 seeonas

Puc. 114. Kag pasofiruch noesgaM?

Kax pasofiTHCh 5THM Hoe3JaM, €C/AU TYNHKOBag BeTKa
MOXET BMECTHTb HAapOBO3 H C RMM He Gosbiie 40 BaroHoB?
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172, TlyteBoit TPEYrodbHuK

OcHoBro#t KenesHoAOpOXHbl myTs AB (puc. 115) u ase
ReSonblIne KesesHoaopoKuble Betkd AD u BD obpasyior
OyTeBOH# TPEYToAbHHK. ECau Ha oCHOBHOM nyTH AB CTOHT
Tapoeo3 TpyGoit Hampaso, TO, 06OMAA ITyTeBOH TPEYTONbHHUK,
OH OKaxercs TpyO6ofi Haneso.

Faags wa puc. 115, Jerxko «B yMe» IPEACTaBHTb, XaK
JOMKEH JABAraThCs NMAapoBO3, uTOOL «HOBEPHYTbCA» TPyOOI

Puc. 115, Kax moMeHaTh MeCTaMe Barousl?

B APYTYI0 CTOPOHY (CYMTaiiT€é IPA 3TOM, 4TO BarOHOB Ha
BeTkKax ®#eT). Ho cefisac mepes MAamHHCTOM TapoBO3a CTOMT
AKpyrasg sajada. Emy Hano mepecTaBHTh MECTAMX BArOHbI,
croaine Ha BetKax AD n B[ Genntit Barow ¢ Berku BD
Ha BeTky Al), a xpacnblit —c AD wa BD); camoMy ke BEp-
HYThCA HAa mpexHee mecro. Ha tymadke [ 3a CTpenxoH
HOMENIaerca TOJbKO ONMH BATOH WJH OXMH TI2pOBO3.

Kax manmnncT pemna 3Ty sapauy?

Ecan xaxpoe cuennerMe u pacuensieHse Bol Gynere
CUHTaTh 34 XOf, TO MOTY COOOLIHTH, YTO MAIIKHACT PELIN
3ajayy B 10 x0moB, HO BB MOXKETE pPeliUTh €€ B 6 XOA0B.

173. TlonpoOyiite OTBeCHTH

B naxere comepwutcs 9 &z kpynbl. IlompoGyiite mpn
NMOMOMIK HamIedHLIX BecoB € ruapaMd B 50 m 200 2 pacmpe-
AeMUTb BCK) XPYIy IO ABYM IlaKeTaM: B OAWH — 2 K2, B ApY-
roit —7 xz. Ilpp 9TOM paspellaeTcs NPOU3BECTH TONLKO
3 B3BEIIUBAHUA.
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174. Tlepenava

Wxusrt A, b, B u I” coepuneny meperayamu, kak UoKa-
3aHO Ha puc. 116. Ecim npn TakoM CoelWHEHWH ABUXKeHUE
BCEX MeThIpEX IIKMBOB BOSMOMHO, TO B KAKOM HaIpaBJAeHHU

Puc, 116. B kaxoM mampaprénun BpalmaeTcd KaABIH THKHE?

Oy JeT BpallaThCA KaXAbli IMKHB B TOM CJyuae, KOTJAA I(IKUB
A Bpamaerca B HalpaBJACHAH, YKA3aHHOM CTPENKOH?
BosmoxHO JH  ABHXKEHHE IDKH-
BOB, €CJH BCe YeThIpE peMHA OYZyT
TepeKpellenbl  Kak, HalpuMep, Ha
mi#aBax A u 57 A ecau Toapko 1
uad 3 peMHA GYXYT TIEPEKpELUEHBI?

175. Cemb TPEYrOAbHAKOB

Ckpenassa KOHHBI TpeX Couuex
IWapUKaMd U3 TACTAJIWHA, Jerko
COCTaBUTh OLWH  PaBHOCTOPOHHMH
TpeyroJeHuK (puc. 117).

BoabMute Temeps 9 criMuex M, TaK Ke CKPEIJIAf MX KOHUH,
COCTaBbTE 7 PaBHOCTOPOHHHX TPEYTOJBHUKOB,

Prc, 117,

176. Ton6THa XyIOIKHHKA

OnuR 4ynak-XyJNOWHWK YBepasn MEHs, YTO CaMbIMH leJe-
co00pasHHIMM pa3MEpaMH NOJOTEH A €ro TPOU3BeleHHi
ABMAIOTCA TaKkWe, OPH KOTOPHIX ILIOHIaAb MOJOTHA YMUC/AEHHO
paBHa ero nepumerpy. He 6yaem ofcyxnaTh Bompoc, coaeii-
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CTBYIOT /I TAaKHE pasMepsl MOJOTEH XyZXOMXKeCTBEHHBIX TPOH3-
BEACHWH JAYUWIEMY WX BOCIIPHATHIO, HO MOMBITAEMCA BCE-TaKH
YCTaHOBHTb, KakHe e pa3Mephl {(IOfyCTHM, TOMBKO B UEJBIX
YHCAAR) AOMKEH HMETh HPAMOYTOMNLHHK, YTOOB ero maolanb
U MepUMeTDP BHIPAXKAJHWCh ONHHM W TEM K€ YHCJOM.

3TO He O4eHb Jerkasd 3ajfaya, U BCE XKe OIHA U3 MIKOJAbHHII
6-ro knacca roposa Izaymmkukay npuzymana ReCcbMa H3sLL-
Hoe ee pewienne. Jlerouxa npH 3TOM Jaxe JHAokaszana, 4TO
BO3MOXKHE! BCECO JHWb jABa
IpAMOYTOMBHUKA, Y LORAETBO-
PAICIINX YCJOBUIO 3akauH.

Hy-ka, kTo us Bac «oT-
KpoeT» pellcHHe ReBOYKH
HJIKX B3aMCH HIJHIIYMBET e
MEHEEe OCTPOYMHOE CBOE pe-
uleHyde ITOH 3ajaux?

177. CKOALKO BecuT
OyThiKa?

Ha nesoit yanike secos
“{puc. 118, a)-—6yTolaxa co
CTaKkaHoM, a Ha npaBod —
xyBuIKH. Becrl B pasHoBeCHN.

flepecrasum craxan ¢
JIEBOH YallKN BECOB Ha Opa-
BYW0, 8 KYBINIMH 3aMeHHM
Tapeaxol (puc. 118, 6). Be-
Cbl ONATH B PABHOBECHH.

Yoepem OYTBIIKY C Je-
BOH dallikd BECOB H NOCTa-
BUM CI0Ja 2 OAHHAKOBBIX
KyBUWYHA, & Ha NpaBoll CTa-
KaH 3aMEHKHM ABYMA OJAHHA-
KOBBIMA  TapejkaMyd  (pHC.
8, 8). Oxasbleaerca mpu
9TOM, YTO 2 KYBIUWHA BECAT CTO/ILKO JKE, CKOABKO 3 TapesKid.

Bo ckonpko pas OyThiika Tskedee CTaKaHa?

178, KyOuxn

Macrepy, uarotopamBlIEMy AETCKHE HIpHI, da/d onpee-
JICHHOE KOJMHYECTBO AEPEBAHHLIX KYOMKOB OJHHAKOBOTO Pai-
MEpa, 4TOOR Hak/IEUTb Ha xYGUKM HYXKHBIE XA HIPBl GYKBES

Puc. 118, B stux cayvasx — pasio-
BECHE.
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u uugpsl. Ho ofmas niomazb HapyXHON NOBEPXHOCTH BCEX
KyOukoB Okasanach HemocraToyHod. Emy motpeGosanach
BABOe 0O/bRIaa IJIOLIARb.

Kak macTep yZBonn CYMMY naollafefi BceéX rpaneff xy-
0ukoB, He A00aBnAA HOBBIX KyOMKOB?

179. Barka ¢ ApoOsio

OxHaxabl Ha CTPOHTENLCTBE OMHOTO H3  OPOCHTENBHHIX
KaHaa0B B TOJNEBHX YCA0BUSX NOTPEG0BANOChH HaM CPOYHO
H3rOTOBUTE CBMHIOBY!0 IJIACTUHKY ONPEACIEeHROrO of0beMa.
B noxomHOH MacTepCKOR CBUHLA HE O0KasajgoCh, TOTAR MHl
PELINIY PacliaBsnTh OXOTHHYBID ApoOb. Bhia ¥ Hac ¢ coboii
CTEKJIAHHAA NON-AHTPOBAA OaHKa C AEJECHHAMH, KaK MEH3YpKa.
Hacwnann B nee apobu AoBepXy.

Ho moayuntca M M3 9TOH ApOGH IVIACTHHKA HYSKHOTO
o6nema? Benb ceHHen — He Boja; ero ofbeM MEH3YPKOH HE
uaMepuiib, Kax ke HaMm onpeaesnThobbemM cobpaHHON ApodH?

KTo-TO mDpeanoxul onpeaeHTe obbeM ORHOR HPOGHHKM
no ¢opMyae Ana o6bema HMiapa U COCHATATh YHCAO ADOOHHOK.
Ho aro cnowuo n noaro, Tem Oonee, 4YTO APOOUHKH OKaza-
JHCh Pa3sHON " BEJAHYHHEL. )

Ecan mpeamMeT OAHOPOAHHIE (H3 OXHOrO BeUIECTRa), TO
€ro oGbeM MOMROQ ONPEASAUTH AENEHHEM erc Beca Ha ylenb-
HbIll BeC BeuleCTBAd, H3 KOTOPOro CAEJaH NPeiMET, HO, Kak
HA3J0, HUKTO X3 HAC He MOl BCOOMHWTb, KaKOB YAeJbHbII
BEC CBWHLA, a CIPaBOYHHKaA NMOA PyKaMH HE ObLIO.

Y Bce-TakM MH GHICTPO H AOCTATOYHO TOYHO ONPERETHIH
ofpem apoGu, NpHYEM BCE pACYETH COCTORJH H3 OJHOTO
ZeficTBHA — BbluMTanud, Kak Mul 9TO caedanu?

180. Kyaa npuinea cepmant?

BhimonHaa NpHKa3 KOMAaHAMPA, CEDMXKAHT BHIUIET W3 Hace-
nedHoro nmynkta M no asumyty 330°. Ho#iaa no kyprana,
on nowes no azuMyTy 30° M powiesn IO OTAENBLHO CTOALIETO
pepesa. OTciofa oH OOBepHyJ HanmpaBo Ha 60°. [lofina mo
STOMY HAaDPaBIEHHI) JI0 MOCTA, CepXaHT moime] GeperoM
peku mo asumyty 150°. Buifina depes monuaca K MeJRHHUE,
CepaKaHT ONAThH HM3MEHHWJ HampaBJaeHHe. Teneps OH IoweN Mo
asumyTty 210° opuenTHpysicb Ha noM MedabHuaKa. [IpHag K
JOMY MEeJbHNKa, OH €llle pas CBEPHYJ HAaNpaso W, HAA IO
asuMyTy 270° BBIIET TOYHO Ha 3aJARHOE MECTO.
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[oab3ysAch TPaHCHOPTHPOM, aKKYPATHO NMOCTPONTE B CROEH
TETPaiX BeCh MapilPyT CEpaHTa W ONpPeAeTHTe, KYyJa NpH-
mea CepkaHT, ecAH H3BECTHO,
4TO IO KAXAOMY aSUMYTY OH NPO- T77 /
xoaua 2,5 Km? ;[/ /

I}

/|
\‘II r|'|,|

181. OmpeleJnTy XHAMETP ‘1". /
opesna i1/ [I

KakoB npuMepno  auameTp
clog OpesHa, U3 KOTOPOrG H3ro- i \
TOBJAEH (haHEPHH JHCT, H3obpa- [l |
KeHHBIT Ha puc. 119? Pasmepnt i
aucta 150 X 150 cat.

HanoMsHao, 4TO JHaMeTp
OKPYKHOCTH ¢ TPHOCJIMKEHHO BLI-

o [
uycasgeTcd Mo Tawkoil  dopmyJe: dam, rae ¢ — AJuHa
OKPYXHOCTH, HO He owHdntech B pememm npe /IO EeHHOH
50
sapauu. Juametp cos GpesHa d#,a,

Puc, 119, Kakos 6nl1 guamerp
6pepna?

182. HeowujanHoe 3aTpyaHeHnue

Cnpocunu oaHax w1 Hanaesa, He CJy4aiiHbl JH €ro BoeH-
Hele ycmexu. Yamaes otBeTun Tak: «[la HeT, cayyaliHOCTh
rae e —Be3je [oa0Bad Hy-
JKHA ... HAXOLKA HYKHA ...».

JefdcTeHTeNBHO,  CAYYali-
| HOCTb BECbMa HEHAZENKHAA OC-
tHOBa J1A ycmexa B 060l
HaleH geATeabHOCTH. TpyauM-
f CA S MBI, HTPaeM JH, HampH-

2 Mep, B HEaxXMaThi — BCEraa
‘ MOTYT BO3HHKHYTBH TAKHE N0J0-
Puc. 120. Kak usmeputs raySumry  KEHHs, KOTOPHIE KaXyTcs 6es-

BLIEMKHP BBIXOMHIBIMHA. BHpyuaoT ke Hac
HaCTOHYHBOCTD M CMEKAAKA...

OnnoMmy CTyHeHTY Hajfo ObVIO HauepTUTh AeTadb B BHAE
LInAHHApa C BhiEMKaM# Ha OCHOBaHHsX (puc. 120). Jas us-
MepenHsa TJyOHHBI BEIEMKH B TakuX CJAy4Yaax HaJIeBai0T Ha
DITAHFeHUUPKYAb  CHEUMANbHOE IpUCNocobJIentie — ray6uHo-
MEp, HO B JaAHHBIH MOMEHT Yy CTyJAeHTa He ObLIO HHKaKUX
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H3MEPUTEbHBIX NPHCIOCOOACHHUH, KPOME KPOHLMPKYJIS ¥ Mac-
nitabuoll AMHefikd. Mamepas AeTasb ¢ IOMOULLIO KPOHUHMD-
Kyns, CTYIEHT HEOXMHJAHHO HATONKHY/ACA HA Craeiyiolnee
TIPEnsATCTBHE: YTOOB ONMPEAENHTh PACCTOAHHE MEXAY CaMbIMi
rTyGOKMMH TOYKAMH BRIEMOX BIOJbL OCH DWIHHADA, EMY HYKHO
CHATH KPOHUMPKYJb ¢ RETANH U NPUTOMKTL €ro K MacmTat-
Hoil auaesike. Ho kak sTo cnenats? Benb, yTOOL! CHATH KPOH-~
LHPKYJAb € NETaNH, HPHAETCA DA3iBUHYTh HOMKH KPOHLUP~
KyJg W ... HOTEPATh HCKOMHI pa3Mep. Kak e OBITb?

183. Paccka3 yyeHnka TeXHHHECKOTO yuHAHina

B TeXHHYeCKOM YHHAMIIE MBI M3y4aeM yCTPOHCTBO CTaH-
KOB U MalllFH, y4dMCA Da3yMHO ONB30BATHCA HHCTPYMEHTaMH
H He TepaTbCA B TPYJIHSIX TOJOKeHUAX. Koneuno, oyenb mo-
MOraloT IIDY 2TOM 3HAHUH, MOJYYEHHLIE B CPEAHEH LIKoJe.

[lopaeT MHe OXHAXAb! MacCTep MNPOBOJIOKY 4 CHPaUIMBAET:

— UYem n3MepsioT AuaMeTP NMPOBOJOKH?

— MukpomeTpom, — OTBEYAID.

— Hy, a ecau cayuntcs Tag, 4TO HET MHKDOMETPa NOX
pYKOH, ¥aK TOrna MsMepuins?

Hukoro & ue cmnpaurmBasn 06 3TOM; HE Cpasy, HO Cam
ponyMancs. Jho6mo Taxue sanayu!

Horanajitech, Kax f U3MepUa RHAMETP CEYEHUA NPOEO-
JIOKH?

B npyroil pas eule yauuTesbuee 6u1o. [loayuun s 3a-
LaHue: Cresatb KPYraoe OTBEPCTHE B JHCTE KPOBEJNBHOTQ
Kesesa TOMLMHHOH MULIMMETpa NOJATOPa-ABa.

— [lofiny npunecy caepio u 3y6uo,— roeopIo A MacTepy.

— He uapo, — 0T8e4aeT MACTED ¥ XHTPD (LYPUTCA DPH
3TOM.— ¥ Teb#, 7 BMKY, €CTh MOJOTOK H IJIGCKHH HAIMIbIHK,
Bot u o80finuch T0NBKO 3TUMM UHCTPYMEHTaMH.

BoT storo, mpu3HaioCh, § Taxk M HE CGOOPasHa caMoCTos-
TeAbHO.

Kak xe a monkeH Obl1 nefiCTBOBaTb B STOM CJydae?

184, Moxno A nmoayuutb 100°/, 2KOROMMNK?

Hexto yawasn o Tpex usobpeTeHnsX: ONHO W3 HUX HKOHO-
mut 30°%, TcnauBa, apyroe —45%,, Tperse— 25%,. 10T
YeJOBEK DPEUIMA HPUMEHHTbL BCe TPH HIOOpETEeHMs cpasy,
npesnonaras cskodomuts 30%/, 4~ 45°/, - 25°/, = 100/, Ton-
anBa. Ho passe 310 Tax? Cxo/ibko JPOLENTOB SKOHOMUM OH
NOMYYHT HA CamoM feder
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185. Ha npy:KuHHBIX Becax

IMeeTca HEeCKOJbKO NPYXHHHBIX BecoB. [Ipenenbnas ua-
rpyska AJ8 IpYKHHHBIX BeCOoB — D k2. Kak, 10163y HCh TONBKO
NPYXHHHBIMH BecaMH, B3BeCUTH Opyc, BeC KOTOPOro Ha rvias
15 —20 x2? ‘

186. KoncTpynTopekasi cmexanxa

3afgaga 1. Kax cocTaBuTb UeENOYKY B TPH 3BeHA M3 TPEX
JIEHTOMEK, 4YTOOBI NPH paspesaquu J1060r0 OAHOT O 3R
BCA LENOYKa pacnatach na Tpy dacTu? OOblHOE 3aler.icHue,

Puc. 121,

usobpawensoe #a puc. 121, ouwesumHo, He TONMTCA, TaK Kak
B 5TOM CJYyYae UENoYKa PacnajaeTcd Ha TPH OTIEJbHLIE Jed-
TOYKW TPY Pa3pesaHnd TOMBKO. CPE/IHEero 3BeHA, a He J60oro,
kax TpedyeTcd yCJIOBHEM 3ajzayd.

3apgauya 2. Kak coCTaBUTh LCNOYKY B O 3BEHBEB H3 NATH
JIEHT TaK, 4TOOBl CYWeCcTBOBaN0 TOAbKO OJJHO 3BECHO, IPH
paspe3aHu KOTOPOTO [Remo4ka pacnaiack Ou Ha & OTRENb-
HLIX yacTel?

3agaua 3. Kax cocTapuTb BENOYKY B 5 3BEHbEB U3 NATH
Jent, 4yTobbl mpd  paspesaHud A0 OOT0 OQHOTO 3Besa
pacnajacs BCA LeEmouxa Ha S OTHENbHBLIX YacTei?

187. MuimHa Heylaya

Bor uro ysumen Mmmna [epacnvor. Ero crapwnit 6pat
Hropes B3s UrpylwieyHnii AePeBAHHEA KyBGHK M Tak HCKYCHO
€ro Pacuuau/, YTo B CEYEHHH IOAYUMJICA HPaBUAbLHHIL Ule-
CTHYrPOABHHK (puC. 122}, MOTOM KapaHAAIUOM NPOBET OTPE3KH,
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CORJIMHAIONINE BEePIIUHE! IIECTHYTONbHUKA Yepe3 OAHY,— Io-
JAYYUIaCh WECTHKOHEYHAs 3Be3na.

B tpeyroabHuX DpoOMedyTKax MemRy JydaMH 3Be3lH (Ha
puc. 122 HesamTpuXOBaHHBIE TPeYTOJLHHKH) Miropps HOXUKOM
cpesas TOHKHH CJIO{ Repesa, Ha 3B€3AY HAKJIEHT PE3HHOBYIO

MIACTHHKY, AKKypaTHO 06pesas €e N0 KOHTYDY 3Be3ubl H
cka3zaa: «[LlTamm roToe».

Muuie 3T0 NMOHPABHIOCh, U OH KaK XYAOXHHK CTEHHOH
FaseTsl CBOErO Kacca Pellinj, YTo €My O4eHb NoJeaHo GbuIo
6L WMETh TOYHO TaKOH e ILTaMI NATHKOHEYHOH 3Besjbl.

OR 3Haa, YTO NATHKOHEUHYIO 3BE3RY MOXHO H3TOTOBUTH
TaKHM XK€ cnocofoM H3 BPaBU/bHOrO NATHYToAbHUKA (pHC.-123).
C srofi uesbio Mnura Toxe B3l KyOuk
M3 CBOErO «CTPOHUTENBHOTO MaTepHasa» H
CTan NLTATbCA PaCHHINTB €70 TaK, YyTOOH
B CeueHuy NOJYYMACA NPABWAbLHBLL NATH-
yroasHuk. Ho Muuty moctursia ey aaua.

Kak oH HM muTancs oMM paspesoM
KyGuKa NOSYyuTh TIPaBHIBLHBIE NATHYTOMb-
HUK, HHYEro He BBIXOZMAO. [losyyanuch
DpaByJIbHBIE TPEYTONBHMKH Pa3HBIX pa3Me-
POB, NO.JY4asMHCh KBafpaTH ¥ IPABH/IBHEIE
MECTHYTOMBHUKY, NPUYEM YIKE TOJNLKO OJHOTO pasmepa, a
NATHYPOIBHUKA — KU OZHOTO.

Honro Mumwa 6unca, nepemuina Bce KyOHKH H3 CBOETo
«CTPOUTENBLHOTO MaTepHasla», HO TaK H He MOHS/I— TO JIH OH
HE MOMXET CMEeKHyTb, KaK Haj0 paspesaTe KyOuK, TO Ju
BOOOLIE HEBO3MOXHO IOJYYWTh INPaBUIbHBIE IATHYTONSHHK
B CeyeHHU Ky6a IIOCKOCTRIO.

A Bce moromy, 4ro Muina ['epacuMoB etne He TaK MHOro
BaHAMANICA IE€OMETPHER M Noka HE 0OJaJaJ HYKHBIM PEOMET-
PHYECKHM MblUIIEHHEM,

Puc. 123,
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Hapo nomous Muwe pasofparscs B CAEAYIOLIUX BOIPO-

cax:
1) Moxer sH B ceueHMM Kyba ITOCKOCTBIO NOJYUUTHCA
NPAaBUNBHGIR TATHYTONBHHUK?
2) Kak Hano pacnuauTe Ky6HK, 4To0bl B CEYEHHU TIONY YHICA
TIPaBA/IbHEIA TPEYTOMBHHK HIH TIPaBUJIBHLIA INECTHYTOIBHHK?
3) MoxHO Ju° B CeueHMH Ky6a IWMIOCKOCTBIO TOJY4YHTb
DPaBU/IbHHA MHOTOYTOJNBHHK € 4HHCJIOM CTOPOH, GOJBHIHM,
yem 67

188. HafiT uEHTP OKPYHHOCTH

Kax mafiTa nemtp HauepueHHON OKpyxHocTH (puc. 124)
YIPH OOMOUIM OHNHOIQ TOJbKO YEPTEKHOrO TPeyToabHHKA Oes
il
‘m I"Iﬂ"f

Q 1 iyl LM!!-'-":'iiﬁiimﬂml!ﬂlm...‘._

Puc. 124, Haligure mentp OKPYmXHOCTH.

i

Zeqemdyt M Kapa#jaiia (NPHYEM KapaHOall Pa3pemaeTcs yio-
TPebaaTh TOIbKO JJAA TOro, YTOOH! NPOBOAHTL HEOOXOAUMbIE
JIHHUH).

189. Kakoi simuk Tsamenee?

Vmerorca 7Ba OAMHAxOBRIX sAlllHKa KyOHdueckoli dopmsr,
HANOJIHEHHbIE LIAPAMH OJHHAKOBOTO YIEJbHOIO Beca (TO-eCTb
WarOTOBJCHHBIMH M3 OIHOTO W TOro e MaTepuara). B mep-
BOM ALINKE HAXOAHTCA 27 OQUHAKOBBIX KDYNHBIX, @ BO BTO-
pod — 64 OAMHAKOBLIX MEJIKHX HIAPOB.

Kaxoii Ak Taxenee?

I[Tpeamosaraercss, uto B 06OMX AMUKAX IApH YJI0XEHB!
BIVIOTHYIO JOBEPXY TaK, YTO B KaXAOM CJO€ HAaXOAHTCA O
OXHHAKOBOMY WYHCJAY HX M KpaHHHME IIaphl KamAOro CJosi
KacaloTCs CTEHOK sflluKa. EC/m snK 3aKphITh, TO KPHILIKA
Taxke Oyzer KacaThCH MIAPOB BEPXHELO CJIOA.
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190. HckyccTBo cToaspa

Ha BLICTaBke pabGoT MOJOABIX CTONSPOB— YYEHUKOB IIKO-
abl ®30 —HaM nokasaln yAHBUTEJbHLIA JEPEBAHHLIN KyO.
OH cocTaB/eH U3 ABYX yacTei,
COSAUHEHHBIX TUIOTHO NpH IO-
MOIIH [MAOB, OYEPTAHUA KO-
TOPLIX 3aMETHHEl Ha KaMIoi
W3 YeThlpex OOKOBLIX IDaHelH
kKy6a (puc. 125). Hactn ky6a
H€ CKJEEHBl W, QUEBHUAHO, HOJI-
SKHBl Pa3beAUHATHCH, HO Kak?

MBbl DHITaMCh TAHYTH X
BBEDX W BHU3, ¥ BJEBO M BIIpa-

Puc, 125, Kyﬁ C «CeKPeToM». BO, 1 BIeEpex M Hagan.....ﬁeg;_
YCHENIHO,

He noramaerech Ju BRI, KaK e BCE-TAKH PA3BELUHAINCH

gacTH Ky0a W KaxOH BUA HMeNa Kax/jas H3 HHX?

191. Feomerpst Ha wape

KawaoMy, KTO u3yyas FeOMETPHIO, IPHXOIAUNOCH, KOHEUHO,
pemarth 3aja4yd HAa TOCTPOEHWE NPM NOMOIIH LHUPKYJA U JH-
HEHAKY, TO-eCTb BBIYEPYMBAA AYLH OKDYXKHOCTEN W IpAMblE

Puc. 126. Kak nocrponth oTpesok, pasBubii RMaMmerpy wmapa?

muruu. [pu stom Bce HEoGXoauMble TIOCTPOCHHA NPOUSBOIH-
nuch OBLIMHO Ha fyMare WINM KJIaCCHOHR JocKe.

Ho Bpag au opuxomunoch saMm, pelas reoMeTPHYECKYIO
sajlavy, A€JaTh TIOCTPOEHUS] HE TOJBKO HA IVIOCKOM JIACTE
GyMars, HO M Ha KaKoi-HMOyah KPHBOA NOBEPXHOCTH, TIpe-
TIOJIOXKHM, HAa HOBEPXHOCTH PEaNbHONO Mapa?
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VIMeHHO TakiM DyTeM MOMHO, HaDPHUMED, ONPEAEHHTh IHa-
METP JAHHONO PEasIbHOTO 1Uapa, €CAH NMO3BOAMTH Cefe Movbe
30BATHCA TOABKO LMPKYJNEM H JHHEHKOW.

[TonoxuTe Ha CTON KakOW-HUOYZL [fap, HANPUMEP, KPO-
KeTHL (puc. 126), Bo3pMute JAHCT GyMary, IMPKY /b, JHHEHKY
0es JjejeHyi, Kapagjaw M NOAYMAaHTE, KK NOCTPOHTb HA
6ymare OTpe3OK, PaBHBHIH AWAMETPY MIapa.

192, Hyxna Goabiuag cmexanka

Hepepannslft Opycok (npAMOYTOJBHBIN Iapasiesenunen)
¢ pebpamu asueoii B 8 em, 8 em u 27 cm (puc. 127) Tpe-

ShussssSeTa
"\“—‘:\\‘:“:1‘-«__\“-—‘3:—.“:‘—_-‘_‘—-‘—%

Puc. 127. Kax n3 6pycka <oCTaBHTb KyG?

Gyerca PacHuIMTh JOG3HMKOM Ha 4 YAaCTH, M3 KOTODBIX MOMHO
661710 OBl COCTaBUTL KyO.

YKenatenobHo, KOHEYHO, HE TH-
JIHTH OPYCOK Haymayy — 4TO BblH-
JET,—a CHavyasla TNoAyMaTb, HO-
CYMTATH A CIIAHUPOBATh Ha 4EP-
TEXKE.

efite B BAAY, 4TO 3TO HO-
TpebGyeT oT BaC XOpoWWX Ipo-
CTPAHCTBEHHBIX HPeACTaBJIEHM: U
conGpasuTeIbHOCTH.

193. TpylHbie ycaosua
Pyl y Puc. 128. Kax ompenesuts

Jnsg TpeHUpOBKH cBOEH CMe- 00Ben GyTHIAKH?
KaJKW TpeJicCTasbTe cebe Taxoe
BBHYXAEHHOE TOJOXKeHHe: BaM HEOBXOAHMO, NOJb3YRCh
TOMbKO MacCiiTaGHOH JAHHEeHKOMH,  ONpeledHTh
o0teM O6yTelixKM (C KPYIVILIM, KBaADaTHWIM WJIH TIPAMO-
YrOJBHBIM JHOM), KOTOpad YaCTHYHO HANOJHEHA KHIKOCTHIO.
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Jao OyTuIkM TpeAnofaraeTcd MJOCKEM. BelnHBaTh WM HO-
JHBaTh XKHAKOCTL HE DPaspelniaerTcs.

Tpynasle ycaosual Ho TeM nHTepecHee NPEOAOJETb 3a-
TPY IHEHHUA,

194. COOpRbIe MROTOYTOJbHHKH

CrpouTeJH MOTYT Temeph HeJbid A0M cofpaTh W3 roTo-
BHIX yacTed (OMOKOB), LPHrOTOBNERHBIX Ha 3aBoje. [louemy
6bl ¥ HaM He MONBITaThCA OCYIUIECTBHTh aHAJNOTHYHOE «CTPOM-
TEJLCTBO» B FEOMETPHH C TOH, NpaBaa, pasHuued, YTo «GJ0- -
KaMW» ¥ Hac OYIAyT MHOTOYTONBHUKH, NPHYEM OAHHAKOBBIC
no (opme U no pasmepam. IlpeacrapbTe cebe, YTO B BaUIeM
PACTIOPAMEHHH MMEETCH HEOrPaHHUERHOE KOJUYECTBO PABHLIX
Mexay coGofi MHOroyrosibHuKoB. TpeGyercs, NJOTHO DpH-
KJaALBAsT MHOTOYTOJBHHKH APYT K JApYTY, COCTaBHTB U3
HHUX OZMH MHOTOYTOJBHMK TakoOH e (JOPMBI, KaKyiO HMEIOT
MaHHbe MHOTOYTOJIBHHKH, HO GoJbliero pasmepa, TOYHee: CO-
CTaBUTh MHOPOYTIOJbBHHK, NOAQOHBEIH AAaHHEIM.

[IpuxianpiBas ZPYr K JOPYTry MHOTOYIOJIBHHKH, paspe-
1maeTcs HX KaK yroJHO NMOBOPAYMBATh M NEPEBOPauMBaTh, HO
HE FHYTb M HE PaspeIBaTh HA YacTH.

He kawpapli MHOrOYrofbHHX IPHFOAEH IJA STOH leJH.
Tak, HampuMep, paBHbIE NPABAIBHBIE IECTHYTONbIHKY XOPOLIO

Puc. 129. M3 xBafipaToB H NPaBWIBHLIX TPEYrOAbHHKOB NeTKO COCTABIS-
0TCA DoA00KbNe HM $UrypH.

YKJAALIBAIOTCA HA ILIOCKOCTH (BCHOMHHTE HQJI, BBIIOXEHHEIH
METJaXCKUMH INTKAMH), HO COCTaBHTh M3 HHX OJHH Tpa-
BHJIbHBIA DIECTHYTOJNBHHK HEBOSMOX(HO.

M3 paBHLIX KBagpaTOR WM PaBHEIX PaBHOCTOPOHHHX Tpe-
YTOJBHAKOB JIETKO COCTABAAKTCA NOAQOHBIE MM  (puryphl
{puc. 129),
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Becbma nprrogHeiMH «G0KaMH JLIS CTPOHTENBLCTBA» cebe
MOA0OHHX (Uryp ABASIOTCA MHOTOYIOJBHHKH, H300DpaeHHbIS
ua puc. 130, u aHasorguane uM, KOTOpPbHIE MOXHG 00pasoBaTsb
M3 DaBHBIX KBAAPATOB (HANpHMeEpP, M3 KJAETOK KJIETYaToi Oy-
MarH) MMM U3 PaBHEIX PABHO-

CTODOHHRX TPEeyrodeHuxoB., [ o ) y
CoctaBuTb MHOTOYMOMb- |7 C N/
) 9 ¢

HUKK, MORO0HEIE u306pa-
JKeHHbIM Ha puc. 130, moxHO
kak u3 4 ouryp waxaoro
JaHHOro Buia, Tak W B3 9
win 16, uaH eme GOJBIIETO YHCAA AAHHBIX MHOTOYTOJBHHKOB.

Ha puc. 131 nokasamo AJf wpumepa, Kagk 43 4 MHOrQ-
YTrOMBHHKOB @) WA §) uaM U3 16 MHOrOyroJabHHKOB 8), W300-
pamenHux Ha prc. 130, COCTABAAIOTCSA AONOGHBIE UM QUIYPHI,

Puc. 130. ¥noOHble «OIOKH».

\

V4 N
LN/ N/ N\
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AN

NN

Puc. 181, @urypsl, «oo0HEE OJ0KaM», H3 KOTOPHIX
OHH COCTABASIOTCS,

JIast TaKoro «CoopyXenus» (PUryp, DOAOOHBIX AaHHOR, Kak
BHAMTE, HEOOXOAMMO MMETH HE MEHble YeM 4 OJHHaKOBbe
nepBoHavaibHble QUIypst, a 3aTeM Jaubo 9, imGo 16, soobine
n* GMUryp, TAE #— ONPelieNeHHoe ueoe YHCJIO.

H 910 BRIO/IHE 3aKOHOMEPHO. 37€Ch DPAKTHYECKH MOATBEP-
JAAETCs] M3BECTHA# TeOopeMa PeOMETPUH ¢ TOM, 4TO TLIOLIAJH
DOA0GHEIX MHOTOYFOIGHHKOB OTHOCATCA KAaK KBAZPaTH HX
COOTBETCTBEHHBIX JIMHEHHRIX PasMepoB.
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[lpr cocTaBreHuw MHOTOYTFOJBHEKA H3 Habopa oJIuHaKo-
BBIX, NOZOOHEIX MY MHOMOYFOJBHUKOB, MEI MOYKEM OXKHRATb,
YTO AJMHBI €50 CTOPOoH OyayT GoAsiie UM COOTBETCTBYIO-
NIHX CTOPOH NEPROHAYAJbHO MARHOTO MHO[OYTFOJbHHKA B 2
i B 3, 4, ..., # pa3. Toraa ero nromaar 6yaeT B 2°
unn B 3%, 4%, ..., n* pa3 Couablle mIOUIaAH TEPBOHAYAb-
HOTO MHOTOYTOAbHMKA H, CACIOBATENBHO, IJIA «CTPOMTEb-
crBa» Tpebyemo#l (GUIypH NOHaAOGHTCA COOTBETCTBERHO 4
w 9,16, ... , #' nepBoHauasbHBIX QUIYp.

3anaua. CocTaBbTe MHOTOYTOJNbHAKY, NOMOOHBIE H306pa-
AeHHpIM Ha puc. 130: 1) u3 9 duryp ay2) us 9 duryp 6;
3) us 4 turyp &; 4) us 16 duryp 6, 5) us 9 duryp s. '

[IpurorosbTe u3 OGymarn (B OPAMYID M KOCY® KJETKY)
ApyrHe «BJoKW», aHaNOrHYBHE 4“300paXkeHnbiM Ha puc. 130
(napexpre #X B GOMBLIOM KOJMMECTRE), U YCTPOATE Copes-
HOBapKe — KTO OLICTPEE # U3 MEHBUWEro 4Yuc/aIa MHOrQYroJb-
HUKOB AAHHOrO BMAA COCTABUT MOAOGHble UM HIypbl.

Prc. 132, puvepst BOIMOMKUDLIY «GAOKOB».

Vwmefite B BHAY, 4TO HE Kasibli MHOrOYFOJBHHK MOMHO
cOCTaBUTE U3 4 WAH 9 noaolHabIX emy QUryp.

CambiM MeHbIMM uucaoM Tpebyrouluxcs Guryp Moxer
oxasathCA # 16, u 25, v 36, u poobuie n°, riae #-— Jwdoe
LeJO¢ YACH0. 3apaHee 3TO YHC/IO He M3BECTHO, NO3TOMY U
HHTEPECHO, KOMY YA&CTCA AIA COCTABJAEHMA MHOrOYIOJBHHKA
HCIOAB30BATH HaHMEHbLIEE KOJHYECTBO NARHuIX Quryp. [lpu-
MepHuie «Ba0KkH» H300paxens Ha puc. 132. Moxere ux pas-
HOOOPasiTh BCAYECKH, HO NOMHMTE NPY 5TOM, YTO MOTyT
OBITh «GJOKH», M3 KOTOPBIX HEJAb3A CAOXHTbL NOAOOHYID HM

durypy.
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195. JHOGONMTHLIA MPpHeM COCTaBAEHMs MOKOGHHIX (uryp

Ecan oTkasaTeca OT TpeSOBaHMA COCTABUTH MHOTOYIoOJb-
HEK M3 HaUMEHBLIErO YHCIA NOROOHBIX €My (QUIYP, TO MOXHO
yKasath JMIOCOMBITHBIA NpPUEM DELIEHHA TAKMX 3afad NMyTeM
UCNONb30BAHMS JIOMaHBIX JHHHE OANHAKOBOH (OPMEL

Bosemem k/JeTuaryio OyMary ¥ KamAylo KJAETKY HA30BEM
EAMHHVHBIM KBAZAPAaTOM. B KauecTse RAHHOTO MHOIQYIOJb-

|
B
a)
%% ///;47%
70000 %72 %
(Jf)

Puc. 133, Ipumepu pasbuenns Ha «Gaokm».

HUKa CHauana OyjeM MMETh B BHAY TakoH, KOTOPHIA MOXeT
ObITH COCTaBNEH M3 eNUHHUHBIX KBaAPaToB. O00sHauuM Kax-
Bl Takol MHOroyroabiuk OGyxBo# P, a COOTBETCTBYIOIUHM
TOAOOHEI MHOTOYTOMbHHK — OyKBOR P

[locTpoum kBaapar, colaep¥auiyii B cefe OpPOH3BOJIbHOE
YHCJIO €JIMHWYHBIX KBaApaTOB. PasymeeTca, 3TO 4HCIO KpaT-
Ho ueThipem (4 n). M3 nedTpa 9Toro xBaapaTa BAOAL CTOPOH
eIWENUHBIX KBAJDaTOB, N0 HAMPABNEHHK) K OJAHOH H3 €ro
CTOPOH NPOBEAEM KAKYH-HUOYAb JOMAHYIO JHHMIO, 3aTEM M3
TOH e NEHTPaJbHOH TOYKY, MOJA NPAMBIM YIJOM K DEpPBOH
JIOMAHOR JIHHMYA, TIPOBEREM BTOPYIO JOMAHYIO TakoH Ke KOH-
durypaunn, kak neppad. M3 Toit Xe UeHTpaabHOH TOUKH,
NOA NPAMBIM' YIJIOM KO BTOPOA JOMaHOH JAHHHY, NPOBEAEM
.TAKY0 € TPEThI0 JOMAHYIO, 8 NOA NPAMBIM yTI0M K TPETHEH —
ueTBepPTYI0 (Hampumep, kax Ha puc. 133).
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ITH JOMaHble paspexyT KBaapaT Ha 4 pasule QHIypH,
KAXKAYI0O H3 KOTOPHIX OYAEM CUHTaTh MHOTOYTOJBHHKOM P,

Ecin B xaxayio ¢urypy P BXOAHT 7 eIMEMYHBIX KBag-
paToB, TO, CAeA0BATE/NbHO, U3 7 GOJAbUINX KBAAPaTOB HaBEp-
HAKa MOXHO COCTaBHTbL MHOTOYroJbHHK P. A Tak Kax
B oxuoM GoaplioM kBaxpare 4 cturypst P, TO, Ciemosa-
TEJABHO, MHOrOyroJbHdk P’ MoxeT OhITh COCTaBlIeH H3 4n

puryp .
Takum o6pasoM, FanpuMep, H3 KaXAHX 4 6OJbIIHX KBa-
ZPaToB, H3obpamerHnX Ha pHc. 133, @, a 370 3HauuT u3 16

VAVAVAVAVAV -
\/m/vv@\%w
AR SFAAEE
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Puc. 134, IlpuMep pas6HeHHA HA KOCOYTOMBHHE «ONOKH».

3a1ITPHXOBAEHBIX MHOTOYTOVIBHWKOB P, JJErKO COCTaBHTh IO-
JIOBHLIE MM MHOTOYTOJIBEHKH P’

I o6pa3soBaHHA MHOTOYFOJLEHKOB, NOZOOHBIX JEBATH-
KJAETOYHBIM MHOTOYTOJBEHKaM P, 1300paKeHHEIM Ha pHC. 133,06,
JOCTaTouHO *) 36 @uryp P. I70T XKe IPHEM MOXKHO pacmpo-
CTPaHUTH H Ha MHOTOYTOJbHUKH, COCTABAEHHHEIE H3 PaBHBIX
PaBHOCTOPOHHMX TPEyTONMBHHKOB (Tuna 8 Ha puc. 130).

[otosoii Oymarm, pasrpaduieHHOH Ha PaBHOCTOPOHHHE
TPEYToJbHHKY, OOBIYHO He OblBaer, NOITOMY sabjarospe-

*) Ipeanowentnil ciocof cocraBiedns MHOrOYCOABHUKGB £, ROR0G-
HBIX MAUHWM P, 00cCleulpaeT HaC HEKOTOPHIM HOCTAaTOYBHM KOIH-
YECTEOM HePBOHaYATBEBIX (uryp P; ecan e Bce durypnt P pripesats
n3 00pa3oBaBILiero Hi Kpagpara, To-eCTh Pa3belHHHTh HX MEXAY codoi
¥ MOAL30BAaTLCH MMM HEe2aBHCHMO, TO BIS COCTasAeHHd MHOTOYTONbHHKA
P vower oKa3aThcd He 0O X 04 H M B M Mesbllee uacno quryp 2. .
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MEeHHO ¥ aKKypaTHO TpUroTosHM e¢ camu. OGosHauenus mpu-
MeM Te Ke.

Toctponm Tteneps Gosbwofi TpeyroabHuk (puc. 134),
cozepalnyil B ce0e NPOU3BOJLHOE, HO KDATHOE TPEM UYHCAO
eIMHUYHBIX PABHOCTOPOHHUX TpeyroasHukos (3xz). Ms uenwrpa
3TOTO TPEYroNbHHKA IO HANPaBICHWIO K €ro CTOPORAM Ipo-
BeJeM BJAOJL CTOPCH eIUBMUHHIX TPEYTONLHHUKOB 3 JIOMaHHe
JHHUM Tak, 4TOOHI YIVTBl Mexay RuMA Obie no 120° u sce
OHM MMENH OJHHAKOBYI0 KOH(MIypaiuio (HaopuMep, kax Ha
puc. 134). 3Tu JoMaHbie PaspexyT TPEyroJbHHK Ha 3 pas-
Hele QUTYPH, KOKAYI0 W3 KOTOPHIX OyAeM cCuHraTh NEpBo-
HAYaJbHLIM MHOFOYTONLHUKOM P.

Ecim B kamayio ¢arypy P BXOZHT 7 eIHHHYHBIX TpPE-
YrOJIBHHKOB, a 3 (Hrypsl P cOCTaBafioT 6OJIBbIIOA TPeyTroJb-
HHK, TO M3 # TAKUX COJBIINX TPEYTOJIbHHUKOB JeErko Cocra-
BuTe P (urypy, nozoOByl0o MEOTOYrOJbHHKY P), TO-€CTb
LA cocrasieHds Ourypst P’ NOCTaTOMHO (CM. NOACTPOYHOE
npuMevande Ha cTp. 126) 3r Quryp P.

Tenepp OTEETETE Ha CJCAYIOMIHE BONMPOCH:

1) Kakoe 4ucno MHOTOYTOJIbHMKOB P, H306pameHHNX HA
puc. 133, 0, spiaseTcs AOCTATOYHBIM AJa COCTaBjle-
#uA NoaeGHOr0 MHoroyroaphuka P7? OnuTHEIM MyTEM IIpO-
BEPHTE, HBIAETCR JH 9TO 4yHCAO GUryp P HauMeHbItM
BO3MOIKHEIM,

2) Kaxue enie MHOTOyroJeREKkd P MOxHO 006paso-
BaTh NPH MOMOMIA JOMAHHIX JHHER M3 Taxoro KBazpaTa,
KaKk Ha puc, 133, 6, © W3 Takoro TPSYroJbHHKA, KAk Ha
puc. 1347 ,

Ecry BaM TIOHPaEMJICA H3JIOXKEHHBIH 37€Ch NIPHEM COCTaB-
JeHNA MEOTOYTOJAbHUKA H3 NOZOOHBIX emy ¢uryp, To moay-
Mmajite, xak 2TOT HpHeM NPUMEHUTH AJaf 00pasoBarua
NEePBUYHEIX MHOMOYTOJILHYKOB He H3 KBaJpaTa, a U3 NpsaMo-
YroJibHOKa.

198. LlapHupHsIi MEXaHH3M 049 MOCTPOSHUA IPABHABHBIX
\ MHOT'OYTONLHHKOB

IOHBIM KOHCTPYKTOPAM PaZMONPHEMHHKOB W BCAKOrO Poia
JIETAMNUX U TMaBAOUIMX Mojesefi 3HAKOMH 3aTPYAHEHHA,
CBA3AHHBIE ¢ HEOOXOAUMOCTHIO NOCTPOCHUA MPABHALHOTO NSTH-,
CeMH- HAH JAeBATUYTOAbHHxA. lIUpKynab B JHHEHKa 37eCh
HEJIOCTATOUHbl AAS TOYHOTO NOCTPOCHMS, HO DA MOXETe
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CAMH H3MOTOBUTH HECAONHBIN MeXaHWaM, NPUTOAHLIH A4
NOCTPOEHMA  J11000TO DPAaBUILHOIO 2-yroAbHBKa OT n=5
o n=10.

MexaHH3M COCTOHT K3 NOABHXHELIX CTEDPKHEH UM HMZHOK,
06pa3yIOlINX ABa PaBHBIX Mapannefdorpamma ABFG u BCHK
{(puc. 135). Crepxenr DE npuxpenien k noisysxas D u £,
cBoBoane nepemewnawowmymca: D ruoas AG u £ Bmoar BK.
Pasmepbl crepaneil Takobl, yta 48 =BC=CD = DE. llpn

Puc. 135. MexaunaM #IA TOCTPORHHA
TPaBHALHOTO MHOIOY rOJMbHuKA,

mobom usMeHerny modaoxernna [} wa AG n E Ha BK mapan-
aenorpaMmbl ABFG w BCHK octawTca DaBHBIMU; OCTAalOTCA
paBHeIMR Takxe u Tpanmeuur ABCD n BCDE, obecneunsas
TeM CaMbiM TPH JI000M INOJOXKEHHM CTEpXHEH Takke u pa-
BEHCTBO YC{JIOB A-YTOJNbHUKA, YETHPbMA HOCAEAOBATEAbHBIMH
CTOpOHaMH KOTOpOro scaAxuit pas 6yayr AB, BC, CD u DE,
a BHYTpeHHMMH yraamu / ABC, /BCD u / CDE. Taxoe
COENHHEHUE ABYX LIADHUPHBIX Mapas/ienorpaMMoB NpH A0CTa-
TOYHOH #X AJMHE JAAeT BO3MOXHOCTL €AHHOOOGDPA3HRIM Mpue-
MOM MEXAHHYECKH CTPOHTb JA1000H NPABHJLHHIL #-YTOJMbHUK
or n==>5 go n=10,

Jlna-nocTpoeRAA KBaJApaTa, KOHEUHO, HET HYXKIbl B 3TOM
MEXaHM3MEe, HO TNoJayudscs Obl U KBaXpaT, ecam OBl MOXKHO
6Lisi0 mpakTHHecku cosmecTHTs £ ¢ A. [lpakTHueckue cro-
coOB IOCTPOEHHS MNPABWIBbHBIX H-YTOJbLHHKGB IId =25, 6,
7, 8, 9 u 10 npn NOMOIMY LIADPHUPHOTO MEXaHH3Ma OCHOBaHAl
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Ha CREAYIOWHX CBOHCTBAX COOTBETCTBYIOUINX MHOMQYroJb-
HHKOB:

a) L/ DOB=90° y natuyronpsnka (puc. 136, a);
6) L EAB=90° y wectnyronbunxa (puc. 136, 6);
B) / EOB=90° y cemuyroabeHka {puc. 136, s);
r} L EBA=90° y BocbMHyronbHuKa (puc. 136, 2);
n) L/ EAB=60° y aeeatuyro.anHuka (puc. 136, 0);
e} L DAB=236° y mecstuyronsHuka (puc. 136, e).

A7 BeluepuMBaEHA NPH TOMOMIM [FRDHHPHOIO MEXaHH3Ma
TPaBUIbHEIX n-YTOJBHHKOB B Ciyuyae n=>5, 6, 7 n 8 cJse-
AYET MPeABapUTESbHO NOCTPOHTH TNpsMHMe Yl Y,0X,

¥ % i
7 i £

05 X
2

Puc, 136. Hexoropsle CrOHCTBA NPaBHABHEIX MUGLOYTOSbHHKOB.

Y,AX, Y,0X, Y,BX, sareM HaJOXUTb MEXaHMSM CTEPKHeM
AB Ha npamyn AB, coBMellas {COOTBETCTBEHHO HYEPTEMaM
a-—2) aubo touku O, aubo Toukn B. Jlanee, mpuikar k 6y-
Mare CTepxess AB, Clefyer BpallaThb OCTAJbHBIE CTEpPMHU
no copnajesns D ¢ nmpamoii OF, (ans MATHYFOJbHHAKA) WK
Ao cosnafedds £ ¢ npamof AY, (ana wecTHyronbHuxa),
WIH 10 coBNaneHust £ ¢ O3 (A19 ceMHyroJbHAKA) U, HAKO-
Hell, ho cosNajeHua £ ¢ BY, (nna BOCbMMYTOJbHHKA).
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Hnf BLIYEPUMBAHHA NPABUALHLIX 7-YTOJLEMKOB B Cly4ae
n=9 um 10 crenayer upeaBapUTEJbHC TIOCTPOUTh JYYH
AY s u AY, rak, utobn Y AX=60° a ¥V AX=36°
3aTeM HaJOXUTb MEXaHH3M cTepkHeM AL Ra npamywo AB,
COBMeIAsA TOukH A, ¥, UpukaB K Oymare crepikeHs AB,
BpaillaTh OCTaJbHLIE CTEPKHH Lo cosmagseHus £ ¢ AYy (mas
LEeBRATHYTONbRUKE) WIH Zo coznanenns [) ¢ AY, (ana gecsaTr-
yroibHnka). JKeCTKo 3aKkpenys MEXaHH3M B HYXKHOM IIOJO-
MMEHUY, Mb NOJAYYHM 4 N0CA2A0BaTesbHEIE CTOPOHK (M O Bep-
IGUE) HCKOMOro #n-yronsaukxa., Mmes 4 CTOPOHBI #-yroJIbHMKA,
HETPYAHO ROCTPOMTb €ro EeCh NOCJAEIOBATENLHRIM INOEOPAuU-
3aAMEM «1pabJa0Ha», 00paz0EaHHOTO 3aKpEIIeHHKMH CTepXK-
HAMH.

OuernaNO, uTO JIHHA KAXKAOrQ NOCTPOEHHOTO H-YTOJBHHKA
OyaeT paBua AJuHE CTepihsn AS. Ecsmu nodanoéarca MHoro-
YTORBHUK MHOIO pasMepd, TO €I MOXHO MOJYUYHTH MOACOHBIM
npeobpazoBaHueM TIOCTPOCHEOrO MHOIOYTOJBHHKA.

TeopeTuueckn DOCTPOEHME TOYHO, NPAKTHYECKH e ToY-
HOCTb HOCTPOeHuA OyIeT onpenensaTsCd CTENEHLI0 aKKypaT-
HOCTH KSFOTOBJIEHHS Npudopa.

Onucarnetii MexaAusM MoxeT ObITS U3rOTOBJER M3 AEpPEBA
WK JIErKOro MeTasda.

3anaga. Bbl, xoHeyno, yMeere IenuTb YIOJ IIOHOJaM,
TIONB3yAChL DUpkyaeM u aumelixoif. Tax BoT, Coobpasure, Kak
NOCTPOHTE Yrosl B 1°, moab3ysCck CHauajda ONMCAHHBIM Lap-
HUDHbIM MEXaHH3MOM, a 3aTeM LHDKYJaeM H JMHEHAKOI.




IJIABA LIIECTAYH
JOMHMHO U KYBHK

A, TOMHRO

Hrpa «ZOMHHO» COCTOHT 4Yalle BCEro H3 28 npaMOyTOJb-
HHX IJHTOK — KocTel (puc. 137). Kaxnpas xocTh pasneneHa

C R .
EN&OO \\\‘ 3

"1‘\\
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A

chs

Puc. 137. 28 koctefi noMuuo.
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Ha 2 xBajipaTa, Ha KOTOPLIX HaHecew®! TO4kM. [0 KBazpaTam
TOYKH paclpeieseHh) Tak, YTO TpYINa TOYEK Ha KaXKAOH
KOCTH NPEICTaBAACT OAHY U3 BOSMOXHBIX KOMOMHaLMWH mo 2
u3 7 umces: 0, 1, 2, 3, 4, 5, 6. B cooTBETCTBHH € 9TUM
KaK1ag KOCTb J[OMHHO XapakTepuayerca JABYMS YHMCJaMu:
YHCJIOM TOYEK, COAepHAIlUXCH B OAHOM kBajApaTe, B YHC/IOM
Touexk, cojepkamuxcs B Apyrom kBagpate. Cymma BCeX
Toue¥ KOCTH ONPEAENAELT YHUCAO ee «QuKoB». Ecam 0be modo-
BUHKHW KOCTH COIEpHKAT OJWHAKOBOE KOJMUYECTBO OYKOB MM
o6e «IyCTHIe», TO TaKas KOCTb Ha3blBaeTCHA «ABOWHON», Uy
«Ay6sby». BMECTO NoAHOTO H306GpaXKeHHS KOCTH MHOTAA TNPOCTO
OyneM 3anHCHiBaTb PAAOM 2 UHPpPH (C YEPTOYKOH MexAay
HHMH), TOKashiBAiOILIME YUCSO OYKOB Ha KaXAO#f TOJOBHHE
koctH. Tax, sanmuch 0-D O3HauaeT KOCTh, B ONHOM KBaipaTe
kotopoit et Touex (0), a B ApyroM — mATh TOHEK (D); samuCh
4-6 o3HauaeT KOCTb C YETHIPbMA ¥ IIECTBK) TOYKAMH W T. A.

Cnoco6 wrpst B mOMMHO HACTOJbKO OOLLEU3BECTEH, 49TO
ONuCHIBaTL €r0 HET HamoGrOCTH. Hanomuio toabko 0CHOBHOE
1paBuUO: K AIO0OMY M3 KBaZpaTOB BbUIOKEHHOH Ha CTOJE
KOCTH CJAEAYET NPUCTABIATb TAKYI0 KOCTh, KBAApaT KOTOPOH
UMEET CTONBKO KE OUKOB, CKOJLKO HAXOJAMTCS Ha KBajpare
BLICTABJACHHOH KOCTH.

Q6osHayerna BCcex 28 kOCTeH JOMHHO MOXHO pacmoso-
KHTb CReAYIOUlNM 00pasoM:

061 16} 26| 36|46 |56 |66
06| 16! 25| 35|45 |55 |—
04 14| 24| 34 |44 |—

03| 13 23| 33 |—
02 1-2 | 222 [——

01| 11 |——

0-0 |——

Cama no cebe uUrpa B ZOMMHO HE IpenCTaBJdeT GOMb-
LIOro MaTeMaTH4eCKOro UYHTEpeca. Ho eccan Bo  HMeere
DOJIHbI Habop KOCTEH AOMHMHO, TO NOYNPaXHAATeCh B pe-
IIEHHH CACAYOUIMR JHOBONBITHHIX 3aay H [JIOBOJOMOK.

197. CKOABKO OYKOB?

OnupasaCb Ha OCHOBHOE NPABHAQ HIPbl «ZOMHHO» (CM.
BHILIE), PELUMTE TaKyw salauy: Bce 28 KoCTe# AOMHHO
B COOTBCTCTBHH C MpaBWJaMy MIDBHl BLWVIOMEHBl HA CTOA Le~
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mOuKOH TaK, 4YTO HA OJHOM €€ KOHIE OKA3a/l0Ch 5 OYKOB.
CKOMIBKO OUKOB AOKHO ObITb Ha APYroM KOHIE NENOYKH?

Cuauana coofpasuTe «B yMe», a NOTOM IIPOBEPbTE Tpak-
THYeCKH,

198. Jdsa ¢oxyca

lepBomii pokyc. HesameTso cnpaTas 0AHY M3 KoCTedh
AOMUHO (TOMBKO He «OyOsabs) B CTapadCbh HE MPHBAEKATH
BUHMaHU CBOMX APY3eH K TOMYy, 4TO KOCTEH ocCrtanoch 27,
a He 28, mPeATOKUTE MM BHJIOKHUTb BCE MMEKOWIHECH KOCTH
B BHAE LENOYKH TI0 NpaBHJIaM Mrpbl, HauuHaa C J06o# KocrH
(MOKHO TIO3BOJIUTL OCTABHTh HEHCINOAB3OBANHBIMH  TOJBKO
«ny6au»). Bame 3sagasHe uM yRacTcd BHNOAHHTL O3 3a-
TPYAHEHHH, HO BH CMOJXETE 3apaHee NPenCcKasats
ypHcJaa OYKOB, KOTOPHC HOJAYYATCA Ha KOHNAX MENOYKH.

dro O6YAYT uMCaa, KOTOPRIE COAEPXKATCA B KBaApaTax
CrpATaHHOA BaMH KOCTH goMuHO. [Touemy?

Bropo#i toxyc. Bospmure 25 KocTei ROMHHO, mepesep-
HUTE HX «JWLUOM» BHH3 H NOJAOXKHUTE PAIOM OAHY 32 Apyroi
Tar, 4TOOBI OHH COHPHKAcaAHCh 60/a€e IMUHHBIMM - CTODO-
HaMu. 3areM O0OBABHTE, YTO Bbf OTBEPHETECh HAM Jdake
yiinere B APYTYH KOMHaTy, a KTO-TH0O NyCTh MNEPEMECTHT
Kakoe-Heo HHCI0 kocTed (Ho  He Ooaee 12) ¢ mpaBoro
KoHna Ha Jaesbiil. Bor GepeTecs yraxath yHCAO TEPEMelIeH-
HbIX KOCTEf,

[IpuroToBAfAACh K «yTaAbIBAHUIO» U NEPCBOPAYHBAA KOCTH
JIOMHHO «IMLOM» BHH3, 13 M3 HMX BB pacnoaoxhTe B mo-

Puc. 138. Koctn pacnionoxennl B nopsixe yObIBaHEA UHCAA OUKCE.

paake yObIBAIOWER NOCAEAOBATEABHOCTH LEMBIX 4MCea OT 12
go O (puc. 138), a copasa or HHX oCTraibHbe 12 B nmpous-
BONBHOM HOPAIKE.

Bepuysuiick B KOMHATY, Bbl OTKPHIBaeTe CPeIHIOI
{To-eCTb NO CYETY TPHHAAUATYW OT KOHUA) KOCTb, YHCAO
OYKOB KOTOPOfi HEMPEMEHHO YKa¥eT YHCAO NepeMelleHHBIX
B Baule OTCYTCTBHE KOCTeH AOMHHO.

[Toyemy Tax?
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199. Boiurpeir napTud obecneuck

Honyctun, #arpaioT B ZoMuHo 4deTBepo: A # B npoTus
b5 n I". Koctu nepex HavajdoM MIpbl NOJAEJAEHBI IIOPOBHY,
TO-eCTh Ka¥IkIl HIPOK HMEeT no 7 KOCTeH.

Flonpo6yeM BEISICHHTD, OT Y€T0 3aBUCHT BhLIMMDLILI NADTHA?

KoHeyHo, OH B KakOf-TO Meépe 3aBHCHT OT HCKYCCTBa
HrPOKOB, HO BOSMOKHBI M TaKMe CJAyyadW MNEPBOHAYaJIbHOIQ
pacCnipe KeJTEHAA KOCTEH MEX 1y ABYMS apaMH UrparoilluX, Koraa
nepsad napa 06GA3aTeaAbHO BHUTPaeT B TOM CMhCIe,
YTO OJAMH W3 MTPOKOB 3TOH Maphl pamrellie JAPYTHX BBIIOKHT
BCE KOCTH,

[lycts, RaupnMep, A HMeeT Takde KOCTH:

14 1-1 12 13 04 05 06,

a I” uMeeT orTalbHbIe KOCTH C HYJSMH W €I#AHHUAMM, TO-€CTh
Taxue:
00 02 03 14 15 16

¥ elle KaKyo-1HO0 KOCTb.

QcranbHble KOCTH NpHHAZIexar urpokaM 5 n B, Gespas-
JIHYHO KOMY KaKHe.

B aTom cayuae BCA Urpa CBEAETCA K NOEIMHKY MEXKILY
HrpokoM A TepBoil naphl UrpalollinX W HIpokoM /- BTOPOR
mapel, a ABa OCTaJjbRBIX Hrpoka (5 u B) naxe He CMOryT no-
JOXHWTb RU ONHOH KOCTH!

Urpok A wnaunnaer ¢ craputT: 1-1; 5 u B mocamyior:
y HHX HeT MOAXOAAULCH KOCTH; / MOXKET IHOJOKHUTH JIOOYH
u3 Tpex xocrei: 1-4, 1-6 nwau 1-6. Tlocae atoro A momxer
nonoxuTh 4-0, uwin 5-0, nim 6.0. 5 1 B CHOBa «macymT»,
TaK KaKk y HMX HET HH €AHHNYEK, RH RyJel, [ MOKET mo-
crTasuTh JIOGYI0 KOCTb M3 OCTaBIDMXCH, HO Y A Bcerna
@CTh Takoi ‘OTBET, KOTOPHHA cos3jaeT HA KOHUAX IENOYKH
g 0, wiu 1,

B kouue xoHiloB A BLITOKHT Bce KOCTH, b W B ne
nooXatT HA OXHOH, a y /° ocramercs onxa. [lapruio Bol-
urpana napa A u B. ([IpoBemate 31y mapruio OT Hayala 10
KORNA.)

[Tpu nepBoHaYaNbHOM PACHPEAEAECHHH MEXAY HIPALIUMU
KoCTel JIOMMHO KOMOMHAIMH M3 HYJIEH W €AMHHUL MOTYT ObITh
3aM§HeHm COOTBETCTBYIOUIMMA KOMOMHALWAMH 4nucea 2, 3,
4, 5 n 6.
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Jlerxo coo6pasuth, 4TO YHCIO BCEX NMapTHil, aHAJIOTHUHBLIX
pa3obpaHHo, PaBHO YUCAY BCEX NPOCTHIX COYETRHHA M3 CEMH
3JEMEHTOB NO 2, TO-€CTb YHCJIO TaKdX DapTHii pasHo 21.
BeposiTHOCTD NOYYATh CAy4Ya#HO OAHY U3 TaKMX mapTuil
BeCbMa MaJa.

B nmpuBeaeHHoM npHMEpe mapTud NpOAOKATach AO TeX
TIOp, MOKa HE KOHYMJIMCh KOCTH Y OAHOrO H3 mapTHepoB. Ho
OblBaeT ¥ TaK, YTO NOCAE HECKOAbKHX XOAOB HIpa 3aMbl-
KaeTCA, TaK Kak HM Y OJIHOTO U3 HIPOKOB HET NOAXOAAIIEN
KOCTH. B 3TOM Ciyqae BbiMrpasilefi CHUTACTCA Ta Napa UTPOKNS,
y KOTOpDOH CyMMa OYKOB Ha OCTABUIMXCA KOCTAX OKA3dId4Ch
MEHbIHE,

[TorpoSyiiTe AOrafaThca IO KOCBEHHHIM IAHHBIM OJHOA M3
TAKHX KOPOTKHMX TNapPTHH, KakHe KOCTH OBUIM BbLTOXEHBI HA
cToua?

Hrpaor Te e mape: A ¢ Bu 5 ¢ [, ¥ kaxaoro no
6 xocred, 2 4 KOCTH OCTAOTC 3aKPHLITBIMH, HO HIPOKH Au-
TOBOPHJIHCH «TIPHKYI» He 6paThb.

Koctu urpoka A uasecTHbl:

24 14 04 23 13 1-5.

Y maptHepa B-—mnaTh ABOWHBIX KoCTeH («xyOaeits).
I” umeeT aBe JABOHHEIE KOCTH; CYMMa OUKOB H2 BCEX €ro
kocTsax 59.

Hrpok A Havan urpy ¢ woctH 2-4, 5 nacyer, B npu-
crasnsetr, /7 nacyer, A npucrasidger, 5 onATh nacyer,
B npucraBaset u sakpbisaeT Hrpy. [lapa 65 u I” npourpana
mapTA, TAK M He CleaB HH OAHOrO xona. ¥ napTHepos A
4 B ocrasnoch Ba pykax 35 oukoB, a y mapTHepoB 5 u [ —
91 ouxo. CyMma OUKOB Ha 4ETHIPEX BBHICTABIESHHBIX KOCTAX
pasHa 22.

Onpesennte IO 5TUM JAaHHBIM, Kakne 4 KOCTH OCTajdCh
HEUCTIONIL30BAHHBIME  (3aKPBEITHIMH) M Kakue 4 KOCTH ObLiy
BBICTaBJIEHH.

200. Pamka

IIpukiansisast KOCTH HOOMHHO OZHY K JZpYrod OO npasH-
JIaM, KOTOpHIE MPUHATE B Urpe, CAOKHTE KBaAPATHYIO PaMKy.
HMcnoansy#ite mpu stom Bce 28 koCTeli M CI0KHTE HX TakK,
yTo0B! BAOJAb KaWIOf CTOPOHBI KBaJApaTa CYMMa OYKOB PaB-
RANach 44.
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201. PaMka B pamke

Caoxure Bce 28 xoctelt aomuHO B (QopMe (QHIYDH,
n3o06paxkeHnodl Ra puc. 139, Tak, YTOOE! CyMMBI OUKOB BAO/b
Ka¥O0ft U3 BOCBMY CTOPOH (UTYpPH OBIIM OAHHAKOBBIMH,

! [_li | !

Puc. 139. CyMME! O4KOB RAOAB CTOPOIl LOJKIIBI GnITh
O1MHAKOBBIMY,

JlonyckaeTcs npu 3TOM IPOHU3BOJLHOE «CLENVIEHHE» KOCTEH,
TO-eCTh TENepb HET HYMAB NPUKJIaAbBaTh KOCTH TAKMMH M0O-
JOBMHKAMH, KOTOPHIE HENPEMEHHO COREP-
@l Xaml Ob 1O OLHHAKOBOMY YHCJIY OYKOB.

% ‘e @
7y |0l0 4

202, «Onowku»

Hs xocTell AOMUHO MOXHO CKJIAIBIBATD
«OKOWIKH» C OJHHAKOBBIMH CYMMaMH OYKOB
BAOJb KaXN0it CTOPOHBI KAXAOTO OTREJb-
HOrO «okolka» (puc. 140).

¥norpebasia Bce 28 kocTeft AOMHHO,
Puc. 140. «Oxomko». COCTAaBbTE 7 OAMHAKOBBIX «OKOLIEK», ©00-

JAAAOWMX YKA3aHHLIM CBOHCTBOM, CPEAH
KOTOPBIX He Obl0 OB «OKOLIKa», H306paxeHHoro Ha puc. 140,
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3ameyanng, 1) Uncra oukoB B YIVIOBHIX KBajApaTax
BXOJAT B CYeT JABAXKABL BAOJb MOPU3OHTANLHON CTODOHH M
BIOJIb BEPTHKAJbROA CTOPOHH. 2) CyMMBI OYKOB AOMKHEI OHIThH
OQYHAKOBLIMH TOJBKO BAOAL CTOPOH KaM(AOrO OTAENBHOrO
«OKOUIKA», ¥ PA3HBIX «OKOIIEK» OHH MOTYT OHITh Pas/IHYHLIMA.

203. Boame6GHble KBaapaThl H3 KOCTeH TOMHHO

Ha xocrteil 1OMHHO MOXHO COCTABISATE HE TOABKO «OKOUIKHY
M «PaMKH» HO M CIWIOINHLIC KBaAPaTh!, JAa €L1E «BOJIUeSHBIE.
Ecau uenosTopsiomnecs uncaa PacHoonoXeHH B (opMe
KBAaApaTa TAakK, 4TO CYMMBl 4ACEN B KaXKJAOM PAAY Kak

i i
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Puc. 141, BoaweGueiéi ksagpar ¢ cymmofi 12.

FOPH30HTAJ/IBHOM, TAaK U BEPTMKAIBHOM, H B KaxIOH U3 ABYX
AnaroHaneid SyAyT O AMHAKOBE, TO TaKOH KBaapaT umced
HA3bIBAETCH «BOAUHECHBIM» *).

Tax, ranpaMep, U3 BCeX ceMu OaanuIed (Tak Ra3LIBAIT KOCTH
AOMHHO, Ha OFHOA WM Ha 00EHX IOJIOBHHKAX KOTODLIX HET
©uKOB) U elne aBYX koctel (I1-8 u 2-6) oyesb Jaerko cocra-
BHTDb BOJIIIEGHBIA KBaAPAT (puc. 141) ¢ mocTosHROM cymmoii 12,

[Ipumevanne. B 9ToM u apyrux BoMmeGHHIX xBanpa-
TaX, COCTABJEHHBIX M3 KOCTEH JOMHHO, CTPOKOH, CTOIOLOM

*) Ioppodsiee 0 yKCHOBHIX BOMMESHHMX kBagpaTax cM. B ra, XiL
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W AHarcHanbl0 CYHTAETCA TNONOCa, OXBATbiBaioillag COOTBET™
CTBYIOLIMH pPAN IWHTOK (CM. puc. 141)

Aas nso6paxenns BOMIeOHOTO KBaApaTa-EZOMHHO yao0Hee
TaKada 3aIuChb:

16 00 05 7 0 5
0-2 04 0-6 HIH B unCaax: 9 4 6
0-3 26 0-1 3 8 1

JIIOGONLITHO 3aMETHUTh, YTO YUCJIA OYKOB B3ATHIX AEBATH
KOCTell OpPeACT2BAsAIoT coOoil 8 mepBhIX YHMCEa HaTypaJbHOTO
psma 1, 2, 3, 4, 5, 6, 7, 8, na ewe Hyan,

Puc. 142, leBarb mepmblx uucex HarypaibHOrO pana.

Ecnu ke B39Th 9 KOCTEH, 4YHCIa OYKOB KOTOPHIX GyxyT
IEBATHIO IEPBHIMH WIEHaMH pPAA3 HATYDPAJbHBIX YHCEJs, Ha-
npuMep Takxe, Kak Ha puc. 142, TO U3 HMX MOXHO COCTaBHTh
posmeOHBIH KBaApaT ¢ NOCTOAHHOA cyMMoRX 15 (puc. 143).

AHajOrHYHBIE KBAaZPATEl MOMXKHO NOCTPOHTb H3 KOCTEH,
coAepxaiix BCE JABOMKM HIM TPOHKH, HJH YETBEPKH, H enle
JABYX COOTBETCTBEHHO TOXOOpamEbiX KocTef. HoOHCTaHTH!
(noCTOSIHHBIE CYMMBI) 3THX KBazpaToB 6yayT 18 wm 20,
win 24.

MOXHO CKOHCTPYHMpPOBaTh BOJIUEOHBIE KBAAPATH U3 G0sib-
mero uymcaa Kocrtei: us 16, 26 a T. A mpn sTOM Jomy-
CKaeTCs YNoTpel.enHue MOBTOPAIOUIMXCA “UCe.

B xayecTBe npumepa npuBeneM CXe€My BOJUIeOHOro kpaji-
parta, COCTaBJEHHOIO M3 16 kocTed HOMHHO € IOCTOAHHOH

cymmodt 18:

26 12 1-3 03
-4 02 36 I-1
05 15 01 06
00 25 04 16
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OH cocraBneH U3 KOCTEH, CoZepHallMX BCE RYJH,
BCE eIMHMLM, X eute Tpex kocrefi: 2-5; 2-6; 3-6. Cymma
OUKOB B KaXIOM CTonbue, KamAOH CTPOKE M JHaroHa-
au  3toro kmagpara paeda 18, Hexotopeie #3 KocTei

Puc. 143. Bomucduuii kBagpar ¢ cymmoi 15.

CoJepKaT TIO PaBHOMY 4MCIY OYKOB, HampuMep 1-+4=
‘=045 (nmepseiii croaben), 2-+-5=1-46 (nocrenuss
CTPOKA) H T. A.

[fonyuennnii kBajpaT OONajaeT emle TeM HHTEPEeCHbIM
CBO/CTBOM, 4TO B HEM MOXHO NEPBHIF CTONGEL NEePeBHHYTH
Ha YeTBEPTOE MECTO MM BEDXHIOID CTPOKY NEPEHSCTH BHHS,
¥ ONATH-TaKH NOJYUWTCH BoJmeSHHIR kaxpaT. Ecau B 3mOM
KBaApaTe BCE KOCTH, COJACPKALME HYAM N EXHHHIL], 3aMe-
HUTb KOCTAMH, 4YHC/JO OYKOB KOTOPHIX OOJBIIE Ha OAHO, Ha
[ABA WJIH HA TPH, TO ONATH TIOJYYHM BOJUIEOHHIE KBAaAPaThl.
Haxoreu, ecau B JI000M M3 TaKUX KBRAPaTOB KaXIYIO0 KOCTh
3aMEHNM AONOJHHTEAbHO#*) KOCTBIO, TO ONATH TOJY-
yiM BOJIIEOHBIA KBagpar.

* KOCTH JOMHHO HaspBalOTCd RONOJHHTEABHBIMH, eulH
qHCAa OYKOB B KBAApaTax OMIOW KOCTH INONOAMNMIOT IO MW ECTH YHCaa
O4KOB B KBampaTax apyroil kocts. Takomh, HanpuMep, kocTh 2-3 u 4-3,
Hav 1-2 ¥ 54 u 1. 0. B koMmnekte M3 28 KOcTed ecTb 4 KOCTME
0-6; 1-5; 42 u 3-3, xOTOpHE AONOAHAOT CaMh ceds
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Kak Buaute, aomMHrO paer 6oraTuii MaTepHai AjJa yn-
pakHeRuil ¢ BosmeOHBLIMM KBazpaTaMu. PelluTe Tenepb CJje-
Ayoure 3axauu:

Sanaua 1. CocrasbTe BOMMIEOHBIR KBAZAPAT € HOCTOSAHHOMN
CyMMO#, paBrOi 21, 143 AeBSTH KOCTelf, JaHHMX Ha puc. 144.

3anaua 2. [logbepure 9 kocTell NOMHHO, YHCA4 OUKOB
KOTOPBIX 06pa3yIoT NnocC1enoBaTeNbHOCTD 4, 5, 6, 7, 8, 9, 10,
11 # 12, n cocraBbTe M3 Hux BOAMEOHBIR KBaapar. Kawosa
KOHCTAHTa (MOCTOAHHAA CyMMa) STOTO KBaapaTa?

3anaya 3. [loaGepute 16 koOCTEHi AOMHHO € TAKHMHU
yncnamu ouxos: 1,2,3,3,4,4,5,5,6,6,7,7,8,8 9u10n
COCTaBbTE M3 HHX BOJWICOHBIH KBaApaT.

3agnauya 4. CocTaBbTeé BOJIIEOHLIA KBajpaTt C HOCTOAHHOMN
cymmoi, pasHoil 27, us caeaylouux 26 kocrefi: 04, 0-1,
0-2, 1-1, 0-3, 1-2, 04, 2-2, 3-1, 3-2, 4-1, 5-0, 1-5, 6-0, 4-2,
3-3. 1-6, 3-4, 2-5, 26, 3-5, 4-4, 4-5, 6-3, 6-4.

204. BoameOunlit KBagpaT ¢ OTBEPCTHEM

[lo cxeme, nokasanHoit va puc, 145, us Bcex 28 xocrefi Bbl-
JOXKUTE KBAAPAT C NPAMOYTONLHBIM OTBEPCTHEM B CepefinHe
TaKHM 06pasoM, 4YTOObl CYMMa OMKOB B KaXKHOM M3 BOCbMH
TODH3OHTAJbHLIX PAAOB, B Ka¥AOM H3 BOCbHMH BEPTHUKA/b-
HbIX DANOB U BAOMAb KaMOR M3 ABYX IHAroHaneil (ykasas-
HHIX IYHKTHDOM) paBHAAaCh 21. 3pech, B OTJMYME OT Ope-
AblAyWKBX 3ajaud, Kaxiad TOJOBUHKA KOCTH AOMHUHO UMEeT
CAMOCTOATENLHOE SHAYEHHE NIPH MOACYETE OYKOB MO BEPTHKA-
JAAM U JAHAaroRaJf dAM.

Ha cxewe puc. 145 ueTBeprbli CBepxy rOpH3OHTANb-
HbIt DAL YKe YKOMIVIEKTOBAH NOJHOCTbIO. CyMMa OYKOB
5465+ 5=2I. [lokasano
TaK¥Ke, Kakue¢ KOCTH CﬂeﬂyeT Q(/o
TIOJOMMHTDL MO YIJaM KBsaJpata. 6 o 2
X

205. Ymuoxeuue B AOMHHO

[Ipz moMOlWIM YETHIPEX KOCTEH &4 75
JOMWHO Mbl M300paswiM yMHO- 2
JKeHHe  TPeX3HA4yHOTO  4HCTa Puc. 146. ¥Muoxenne,
(uucnta 551} mHa omHO3HayHOE

{ra 4), a wumenno: 55] X 4=2204. [loupobyiiTe pasme-
CTUTb BCe 28 KOCTeH AOMMHO TaK, 4ToOb HOJYYHIOCH
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7 «YMEOXeHHi», NOXOOHBIX HOKa3aHHOMY Ha puC. 146. lllecTs
«YMHOMXEHHH» BH HOCTpOUTE 6e3 ocoboro Tpyaa. A BOT Hal
CEAbMBIM TIDHAETCA NOAYMaThb. BCe e 5TO0 BO3IMOMKHO,

206. OTtragaTe 3aAymMaHuyi® KOCTb AOMHRO

[IpeasoxuTe APY3bAM COBMECTHO, HO TaiiHO OT Bac, 3a-
AyMaTb KaKyIo-1HO0 OXHY KOCTb HOMHHO.

flycTe TENEpe OHM IOCJHENOBATEABHO NPOACAAIOT CAEAY-
IOUME AEHCTBUS:

1) yHCAO OYKOB OAHOH IONOBHHEI (KaxOH OHU 33XOTAT)
8alyMaHHOH KOCTU YMHOXAT Ha 2;

2) ¥ TPOMSBENECHHMI) NpHUOaBAT J60E HA3BAHROE BaMu
UHCJIO M
* . 3) nony4yeHHYI0 CYMMY YMHOXAT Ha 5 H

4) K DOPOM3BEICHUIO NPUOABAT YUC/IO0 OYKOB BTOPOH OG-
JIOBMHB! 337 YM4HHOH KOCTH.

ChpocuTe y HHX OKOHYATEJAbHBII PE3YAbTAT, OTHHMHUTE
or Hero Sm. Torpa mee uudps NOJTYYHBIIEroCs ABY3HaY-
HOTO YHCJAa M YKaXyT BaM uyucJa OYKOB Ha KaXJoi U3 Io-
JIOBHH 33aJYMaHHOH KOCTH AOMHEO.

[IpeanonokuM, HapUMEp, YTO 3aJyMaid kocTe 6-2. ¥m-
Ho¥ud 6 Ha 2 n TpHOaBHAY MO BaureMy TpeGOBaHHIO 72 == 3.
TTonyunaoce 15. ¥YMuoxumH 15 Ha 5 1 npubaBwim 2 ouxa
BTOpPOW NOJIOBHHBI 3afyMaHHOH KOCTH. [Toayumnock 77. OtHu-
meM Hm = 15. [lonyuaem: 77 — 15==62. 3apymaudas KOCTb
nomuHo: 6-2, .

[Touemy Tak nonyyaercs? PastGepurech!

B. KYBHK

UrpanpHetit XyOuK — 370 Ky6, Ha NOBEPXHOCTH KOTOPOro
HaHeceHBl Touxd. Ha oaHoli rpaus—omaHa TOuKa, Ha LpY-
Toii — 2 TOuYKH, Ha TpeTbed — 3, Ha OCTaNbHBIX FPaHAX —
4, 5 u 6 Touek.

Ha puc. 147 nokasad Takoil HrpaJbHbIH KyOHK M €ro
BHIKPO#KA.

Yucao Toyex Ha rpaHu KyOuka onpenessier YUCA0 O4KOB.
Pa3memensl TOYk# TO NOBEPXHOCTH KyOMka Tak, 4TO
CYMMB OYKOB HAa IPOTHBONOJOXHBIX rDaHsAX
paBHH 7,
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[loyemy umeHHO KyOHK OKa3anCsd MHOPOTDAHHHKOM, HanGo-
Jee TIOAXOASIAM AJA MLPbI?

[Ipexze Bcero, OYEBHUAHO, 4TO WUTpaJbHAsg KOCTH ZOJKHA
OGbITh NPABRJABHB M MHOCOTPAHHMKOM, TaK KAaK TOJBKO B
3TOM CJyuyae OpPH OPOCAHMH HIPaAbHOH KOCTH AJAS KaaoHd
€€ TPaHM 00ecneynBalOTCd PaBHBE WAHCH OHTb BEPX-

° .° °.° ooe|
o. o oloee|

Puc. 147. Urpaapupil kyoHk # ero BhiKpofika.

Hedl. Ho p3 naTh BRAOB NPaBUNBHBIX MHOTOIPaHHHKOB Haub0-
Jlee TIOAXOALIUNM SIBAAETCS, KOHEYHO, Ky6: H3FOTOBHTbL €ro
He CoCTasisteT 0GOJabmIOro Tpyaa, ¥ npy 6PocaHduM OR AOBOJb-
HO JIEMKQ KaTHUTCH.

N

Ecxy Bce 5 NIpaBMIBLEEIX MHOrOTPaHHHKOB OpOCHTE ¢
ONMHAKOBBIM yCHJINEM, TO TeTpasap MW OkTasap (puc. 148)
€ABa MOKATATCA, KyO (puC. 147) moxkaTHTCA Jyulle, a XoAe-
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xasap (puc. 149) » uxocasap (puc. 150} HaCTONBKO KPYFJbI»,
YTO NOKATATCA MNOYTH KaK 1zap.’

illects rpaneii kyba HaBeqayd Ha MBICAb HCNONB30BaTh 6
TEPBHIX HATYDAJbHBIX YHCEJ, a MOmapHO MNapaJfenbHOe pac-
TONG)KEHVE B3aHMHO TPOTHBOMOMCKHLIX TpaHe#d Kyba MO3BO-
JIHJIO fIPOCTO, 3aKOHOMEDHO Y B HEKOTOPOM CMEICJAE CHMMET-
PUHHO DACTONOMHUTH 3TH YHCa (CYMMa YUCE TOYEK Ha Kaxaod
11ape IPOTHBOIOACKHEIX TpaHel paBHa 7).

Puc. 149. Jonekasnp. Puc. 150. Mxocasnp.

DTOT IPUHIMUT CEMH U ABIAETCA KJIIOHUOM K peure-
HUIO PasJHuHBIX 3a4a4%-(DOKYCOB € OAHMM W4 HECKOJBKUMH
vrpanbHbIME KyOukamp. Tem, KTO eule HE TNOAMETHI 3TY
0COBEHHOCTH B PACTIONOMNEHHH TOYEK Ha NOREPXHOCTH KyO6u-
xa, OyAeT HE JIerko pasrazaTh CEKPeTsl «yraAblBaHHi», KO-
TOpble BBl MOXETE NPOAEMOHCTPHPOBATE.

207. Apudmeriuecku$i oKy ¢ UrpaibHLIMH
KyOHKaMn

Jlna doxyca Hy»xHel 3 drpaiedwix kyGuka. Ecan y sac
WX HeT, MEPepUcyiiTe BHIKPOHKY KyOuka, Ha0OpaXKeHHYIO Ha
puc. 147, Ha mnoTHyto Oymary uau TOHKMI KapTOH, aKKy-
pATHO BBIPEKBTE H CKJEHTE.

«DaKup»0TEOPAYHBALTCH; KTO-RHOY Ab 3 « My 6aHKw» GpocaeT
Ha cTos1 3 xybuxa. «dakup» npeanaraet NyOJUKE TOACYATATH
CyMMY OYKOB Ha BEDXHHX IDaHAX BCEX TpeX KyOHKoB, 3aTem
NOAHUATE KAaKOH-HUOYAb ONMH KyOHMK M YUCNO OYKOB HA HIDK-
Heit rpaHn 3TOr0 KyOuka npubamATL K TUPEABYUIEH CyMMeE.
Hdanee <Qaxup» IpEATaracT CHOBa NPOKATUTH TOT KyOu,
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KOTOPHIA OBLT MOJHAT, M WHCJO OYKOB €70 BEPXHEHA rpauu
CTOXKHKTb C paHee noayveHaod cymmod. Ilocae artoro «ipa-
KHP» oﬁopaqnsae’rca, HanoMuHaeT «nyﬁ.:mxe», yrd OH He
3HAaeT, Kakoil xyOux Ouln OpoINeH BTOPUYHO, Geper B PyKH
Bce 3 KyOuxa, TpPACET uX (AN TauHCTBEH-
HOCTH} U, ¥ YAUBJEHHIO «IMyOMUKH», «YTaibl-
Ba€T» OKOHYATENbHEIE pE3yJbTaT IPOU3Be-
JAEHHBIX apu(MeTnyecKux meiCTBUH.

MeToA «yrapgwmBaHus». [Ipexre
yeM B3ATb KYOHKM B PYKY, CJAELYET CJAOKHTH
OUKHK Ha WX BEPXHHX rpadax u upubaBuTh 7,
[Tosyyennaa cymMa u OyneT To#, KOTOpas
JOMKHA OLITH «yrajaHas.

O5bacHUTE, To4YeMY?

208. OTrajeiBanue CyMMbl OYKOR Ha
CHPbITBIX IpaHAX Pue. 151, Cror-

[ycTh TPH HMrpadbHelX KyOuka Caosenpr O0F 12 & wyfu-
crononkom {puc. 151). Barsanye ToqbKO Ha '
BEPXHIOI0 TPaHb CTONGHKA WM TOJBKO Ha 1 Be €ro GOKOBbIC
FPaHH, BN MOXETe CDasy ONPEAENHTh CYMMy OUKOB Ha Ipa-
HAX, N0 KOTOPHIM KYOMKH CONPUKACAIOTCH, W Ha CaMo#l HHK-
Hell rpamn. Hanpumep, B DOJ0OXeHUY KYOHKOB, H306PaKEHRHOM
Ha puc. 151, nckoMmas CyMMa OyJeT Henpemenuo pasda 17.

CoobpasuTe, KakMM NPaBHIOM HAZO PYKOBOACTBOBATHCH,
'-lTOﬁbI OTragatbhb CYMMy CKprTbIX OYKOB.

209. B kakom mopsiiKe PACHOAOMEHbI KYOuKH?

Hafite ppyseaM Tpu Kkybuka, kycouex GyMarm, kapan-
Haw W IOPEAJOXATE UM, PAacClONOKHB FPOMSBONBHO Ky DMK
B pAX, COCTaBUTh TPEXZHAYHOE YHCJ0, UMPPHL KOTOPOTO

Puc. 152. Bepxuwe rpanu odpasyor sucao 254,

of03Ha MMM 6Bl KOMHUECTBA OYKOB Ha BEPXHEH TIpaHd Ka-
Aoro kyOuxa. Hampumep, npd pacnosoxeHHu KyOUKOB, H300-
paxennoM Ha puc. 152, sto Oymer 254. K stomMy uucay
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NyCTh ORM NPHNHWIYT TPH HADPH, 0003HAYaKoLIMe KOJWye-
CTBA OYKOB Ha COOTBETCTBYWOINHX HHUIKHHX I'DaHAX KYOUKOB.
IoayyuTcs HExOTOpOE LIECTH3HAWHOE YnCAo. B HameM Ipu-
mepe 254 523. TloayyenHoe LIECTH3BAYHOE UUC/O HPEIJIOKHTE
paszeanTb Ha 111 n ckasaTb pesyabTart.

He mnponssoss YMHOMXEHHS, BBl MOXETE OYEHb OLICTPO
OIpEJAECINTD NEPBbie TPH LHU(PE 9TOrG IIECTHIHAYHOIO YHCAA,
a8 CJelOBATENBHO, CKA3dTh, B KAKOM NOpAAKE OBLIH paclo-
NOXKEHB! KYOHKH.

Merton yraaviBanusa. Buyects 7 n3 o0bABNEHHOrO
YaCTHOTO W pa3HOCTh paziennTs Ha 9, Lluppsl noayuusiue-
rocs YaCTHOTO ¥ TMOKaXyT NEPBOHAYAJBHOE PaCTOI0KEHNE
KyGHKOB.

Tax, uposomKad pacCMATPHBATL NPHMEp, NOJMYYHM:

254 523:111=2293; 2293 —7—=2286; 2286:9—=254,

B 4em maTeMaTHYeCKasd CYUIHOCTB 3TOro (okycar




JTABA CEIIBMAY
CBOWCTBA AEBSATKH

Hexortopele 0COOEHHOCTH apH(PMeTHYeCKHX onepauui Hal
nenbiMM YUCAaMH cBAsaHnl ¢ uucnoM 9. Kaxaoe moameuen-
HOE BaMu CBOHCTBO JEBSTKH MOMET NOCAYXKHTb NMOBOAOM K
NPUAYMBIBAHHIO PasHoOOpasHEIX MaTEMAaTHYeCKMX pasBieue-
Hull. li3secTen, Hampumep, npusHaK AEJUMOCTH Ha 9 yuCaO
geautca Ha 9, eciIM cyMMa ero ud(p AeANTCA Ha AEBATh.
Orciopa caeayer, yTo CyMMa iHdp B NPOU3IBEAECRHH JI000r0
yycsa Ha 9 paBHa HAEBATH WJH KpaTHa AEBATH (TO-€CTh Ae-
JUTCA Ha Jesatb). Hampumep, 354 X 9=—23186, Ttorza
3+ 1-4-8-{-6=18 (aeanurca Ha neBATH).

[osToMy, KOr/@a OJIMH MasbIIl XaJ0BaJCs, YTO MY TPYAHO
3aNOMHUTH TAOJULY YMHOXEHMS NEPBLIX HKeCHTH YMCEJ Ha
AeBHATh, TO OTEIl MaJbllia MPEAJOXWI eMy MUPOCTOH Cro-
co6 noMOYb O2MATA TNaJblaMH CBOHX DYK.

BoT 3TOT Cnocod B MOJAB3Y W HOMOUIb APYTHM.

Oemennem nagblia. [lodoxute ofe pykd psaaoM Ha
CTOJ M TPOTAHUTE Manbibl. Kaxawlil najden cjaesa HanpaBo
O6yAeT 03HayaTb COOTBETCTBYIOMIEE IOPALKOBOE HUCNO: Hep-
BHIiA ¢ieBa — 1, BTOpOi — 2, TpeTnit—3, ueTBepToii—4 U T, L.
A0 IEcaToro, koTopeii Oyaer ofosmpauarh umcno 10. [lycts
TpeGyeTca YMHOXHTb TENeph Ji000e YHUCAO M3 TepBOro Je-
catka Ha 9. Jlag 3TOro BaM CTOUT TOJbKO, HE CHABUrag pyk
CO CTOMIA, NMPUIOAHATBL BBEPX TOT Nafell, KoTophli nbo3Havaer
MHOXMMOE, Toraa 4HCAO OCTaJBHBIX [IJbLIEB, JeXAUIUX
HaJeBO OT WMOJAHATOTO Dajablla, OyZeT UHCJIOM JEeCATKOB
NpousBejeHud, a YUC/O NaNbUeB HANpaBO — YHCJIOM EIMHHIL.
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lMpamep. YMHoxurs 7 wa 9. Knaawre pyku Ha cToI
W NOJHUMUTE CelbMofi maaen (puc. 153); HaJeBO OT MojaHdA-
TOro mafplla Jexar 6 majipleB, a Hanpaso — 3. 3HA4UT, pe-
syJbTaT YMHOMeHHH 7 Ha 9 pasen 63. 2TC yHAMBHTEJbHOE
HA NepBbifi B3MIAL MeXaHHYECKOE YMHOXKEHHE TOTHAC IKE
CTAHCT TOHATHHIM, €CAH BCIOMHHTB, 4TO CyMMa uu@p B

Puc. 153, «CuetHan Manmdan.

KAWAOM [POH3BEACHHH unuCen TalJuubel YMHOXEHUs Ha je-
BATH PaBHA AEBATH, & YHC/O JECATKOR B NPOU3BEACHHH BCerja
Ha | MeHbIIE TOrG UYHCAA, KOTOPOE MBI yMHMkaeM Ha 9.
lloaHATHEM COOTBETCTBYIOWErO Najblia 3TO MBI H OTMEHaeM,
a CJENOBATENbHO, H ... YMHOXAEM.

Yeaoseueckad pyka €CTb 0JHA K3 NEPBBEIX CYETHBIX
MauruH!

Ewe HexoTOphle cROdicTBa, BoT ellle HeCKOJBKO HHTe-
PECHBIX M TOJE3HBIX AJ JAJbHEHINEro CBOHCTB, CBASAHHBIX
¢ yncaoM 9

1. Bcerpa memaurca swa 9

a) PasHOCTh MEKAY MOoOBM YUCJAOM H CyMMO# ero uudp;

6) pasHOCTbh ABYX 4HCEJ ¢ ORMHAKOBBIME LH(paMy, HO
PasHBIM TIOPAAKOM HX PaCIHONONEHHS,

B) Pa3sHOCTb ABYX UHMCEN C OAUHAKOBHIMH CYyMMaMH LH(D
¥ KamEOTO U3 HHX.

2. Echu w3 xkaxux-aHOO nudp COCTABJIEHB YHMCJHA, OTJH-
vaiollHecs TOMbKG NOPAAKOM CleloBaHWA Hudp, TO IPH He-
Jedn Ha O KaXA0ro M3 HHUX [OAYUYAeTCs OJMH H TOT e
ocratox. OH paBeH OCTaTKy OT Hesedda Ha 9 CyMMbl Hu(p
KAKOrO-IM60 M3 YNOMAHYTBHIX 4YHCEJ.
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3. Ecim ocTaTok OT Jenenns CymMsl uudp uucna Ha 9

6yJeM HashlBaTb «HIJIKIIKOM», TO:
CVMMbI

a) U3AULIEK ﬁEéuocm
H3JMULIKOB CJaracMelx;

6) M3MMINEK TPOU3BEAEHHA HBYX YHCEJ pPaBeH H3JWIOKY
NPOHU3BELEHHA MU3JIMINKOB JAHHBIX YHCEJ.

Bel serxo npoBepuTe 3TH CBOHCTBA HA YHCJIOBBIX MpHME-
pax, a ecau 3HaKOME: C aareGpoi, TO MOKeTe HX JAOKasaThb,

B kauecTBe CaMOCTOATENBHOrO YNPaX HeHHUs HafiauTe aHa-
JOTHYHOE COOTHOUMIEHWE [J5 H3JHUIKA HACTHOrO OT Je/eHHA
IBYX 4HCEJ. '

Paso6pasinuce B pelieHWW 3ajay 3TOH TJaBbl, BBl MO-
JeTe MHOPME W3 HMX HCNOJAb30BaTh B KayeCTBEe MaTeMarTi-
yeckHX (OKYyCos.

CYMMBI
PassoCTH

YHCEA PAaBCH H3NHIIKY

210. Kanaga uuchpa 3auepxuyTta?

3anasa 1. [lycTs Baw Apyr HamMiieT, He NMOKa3HBaA BaM,
4uCAO M3 TPex WiH Gonee KPP, PasIeJHUT ero Ha 9 B Ha30BeT
BaM OCTaTOK OT TaKOTQ AeJeHHA. Tenepb NpeiaokKuTe eMy
3a4epKAYTb BO B3ATOM MM uuCAe OAHy uudpy {(Mmodywo)
qucae, o6pasosasuiceca NoCae 3adYepkHBaHMA UuPH, TYCTH
OH ONATb Da3JeNHT Ha 9 B CHOBAa HA30BET BaM OCTAaTOK OT
sToro geneHus. Toryac me BH MOWETe CKalaTh, Kakag uudpa
Gbla 3a4€pKHYTa, PYKOBOACTBYSCH CJACAYIOUIMMH IpaBU/iaMA:

a) eCAIM BTOPOH OCTaTOK MEHbIIE HEPBOro, TO, BHYHTAH
M3 MEPBOro OCTaTKA BTOPON, Bbi HOJYUMTE Kak Da3 3a4cpKHY-
TYI0 UHOPY;

6) ecan BTOpO# OCTaTOK §OaBINE WEPBOro, TO 3aYEPKHY-
TYI0 LDHOPY BB TDOJAYYHTE, BHIYHTAR BTOPOH OCTAaTOK U3
nepBoro, yseanyerHoro Ha 9;

B) ecJad OCTaTKH papHel, TO 3auyepkHyTta Jnbo uuadpa 9,
aubo 0. [louemy Ttak?

3apaua 2. Temeps NPeANOKHTE BawieMy ApPYyTy HpULY-
MaTh ABA HUCAA C OAMHAKOBLIMH HK(ppPaMy, HO pasHpiM MO-
PSILKOM HX DAacmoOJIOXEHHA H BHIHECTb M3 GOJLUIETO MEHbLIEE,
Hu Hanuca®RBEIX 4yMces, HA TOJYYEHHONH pasHOCTH OH Ba,
KOHEYHO, He AOJKeH FOBOPHTb, HO MYCTH OH 3auepKHET OIHY
uxdpy pasHocTd (Toasko He 0} H CKaeT BaM CyMMy BCeX
OCTaBUIMXCA UHbp pasHocTH., UT0GE! ONpEAeSHTb 3aYepKHY-
Ty Uudpy, BaM AOCTATOYHO JOMOJHHTH HA3BAHHOE UM YHCIO
no OauKaiiero, KpaTHOrO AEBATH,
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Hanpnwep,
72 105-— 25071 =47 034.

3ayepkuBaeM 1M@py 3. Cymma oCTaBIHXCR UHPp:
4-f-7-4+4=15. -Jonoanenne uncaa 15 po Omwxalimero
ypcaa, jAenauierocs Ha 9, To-ecth Ao 18, pasHo 3, 4ro #
aeT 3a4epKryTY LUdPY.

Ilouemy Tak?

I[Ipamevanne. 3anayy MOXKHO BCAYECKH pa3RooOpa-
8UTb, OCHOBBIB2ACh HA BBIILICYKA3aHHBIX CBOHCTBaX IEBATKH,
MoxkHO, HanpuMep, NPeAOXKHUTb BBIUECTh M3 JAHHOTO YHCJIa
CyMMy ero undp, 3a4epkHyTb OmHy HM(pPY pasHoCTH (KpoMe
0 u 9) u 1o Ha3BaHHO} CYMMe OCTABIUHXCHA LM(P PasHOCTH
OTra1aTh SAYEPKHYTYI0 LHQPY TaKHM Xe CHocoboM.

3anaua 3. Hanumem npousBojbHOE UKCI0, HanpuMep 7146,
Onny uudpy soiuepkne, Hampumep 4. M3 ocTaBmerocs
ypcaa (WGP B KOTOPOM HA ONHY MEHBUIE) BHIYTEM CYyMMY
udpp nmepBOHauaJbHO HaNHCAHHOro 4Yucaa (18)
B namem npumepe noayunm: 716-—18=698. Peayabrar
orJialleH

Kak, 3nas peay/nbTaT BBIUMTAHHS, Y3HATh 3aYEPKHYTYIO
uHGpy?

Janava 4. Hamawure nsa nau Oofee 4yHCAa € OJMHAKO-
BBIM KOJIHECTEOM NH(P. 5 NPHIHLIY €Ul CTOALKO JKe QHCes H
yHAaJ0ch, 8 BaC IMONPOWY 3a4epkRyTh Jobyio umHpy, Kpome
HyJs, B HallTH CYMMY OCTaBUHIXCH 4YHces. Ecan Tenepb BH
MHE CKaXKeTe MOAYYHBIUYIOCR CYMMY MMM X0Ta OB Cymmy
uudp CYMMB, TO f HEMEIJIEHHO CKaXy BaM, Kakas wupa
3aYePKHYTa.

Hanpumep,
605 } ﬁaﬁfgﬁkyf
218) sz
R8I  uema,
39 4} npuniizise
1288

Cymma uudp cymmsl 1--2-4-9-1-8=20. 3auepkuyto 7.
Kaxkpe umcna g JOMKEH NIPUIMHCATL M KAK ONPEJSJHTH
3ayepkHYTYI0 nHpYy?
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3anava 5. B npeabiayieil 3agade peKOMEHAOBaJOCH PR~
MUCHIBAaTb CTOJBKO XK€ 4HCeN, CKOMbKO OblIO HalHCaHO 3a-
nyMasuaM. Ho NpH Tex xe yCOBHAX MOMXHO Or PaHHUYHTHCH
NPUAUCHBAHAEM TOJBKO OAHOTO HHCJA.

Hamnpuwmep,

3521 Yens
4086 \rarusnsisie
2919 soa

4270 Tt

19018 "%

Cymma mudp cymmur 149 4 1-+8=19. 3ayepxuyTto 8.

Kakoe u4Hc/0 8 mo/ixeH [OPHIHCHIBATG B STOM CJyuae H
KaK OHPEACAUTb 3auepKHYTYIO LHpPy?

3anaya 6. Ty ke H1€l0 MOXHO BBIPa3HTb B APYToM
odopMIIEHHH.

[lpensonute HanmucaTb PALOM HECKOJBKO CTOJNGHKOB OX-
HO3HAYHBIX YHCEN, @ BH NPHNHIDUTE CNpaBa 4NH CAeBa— IO
JeJauui0 NapTHepa — ellle OAUH CTosferl yucesa Tax, YTOOH!
KaX10€e BAlle YHCAO JAOTMOJHATO CYMMY YMCEn B CTPOKE A0
KPATHOrO ReBATH. Temepb CMENo MOXeTe INpensoxUTh MapT-
Hepy BbIEPKHYTH a0y HAPPY, CAOMHTH OCTaBIINECA
yucna MO IIPABUAY CJOMKEHHA MHOPOSHAMHBIX YMCENT, a II0
Ha3BAHHOA BaM CymMe LuPp CYMMH!, NOJb3YACH H3BECTHBIM
YK€ TIpaBmNOM, Bbl J€TKO OUPEACAHTE 3auepKHYTYI0 UHDPY.

Hanpumep,

Tpurnicong  ,Haniqraso
Mﬁﬁfﬂ\ RALMHEL D4
—

63216
44802
47421
51921
95238
302188

Cymma uudp cymmer Ges neBaTku:
3-+24+1-8=14; 18—14=4,
3avepkuyTo 4.
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UnrepecHo, uTo BCE NPUNHCHBAHUE CBOHX WYHCEN MOXHO
CBECTH K ORHOIHAYHOMY YHCAY, TIPUIIACAHHOMY B Ji000M
Mecte. JloragaiiTech, Kak?

211. CKpuITOE CBOHCTBO

Yucno 1313 zamomumaeTcs JMerko, HO3TOMY € HHM yn06-
HO MaHHOYJUPOBATH TOMY, KTO HOXENAET MOKAa3aThb CBOHM
TOBapUlllaM (POKYC C YraAblBaHHEM 3a4ePKHYTOH NAQPHI.

Hns 3TOro MpesJoXuTe TOBAPHLLIAM Hanmmcath yucao 1313
A BBIYECTbL H3 HEro YHCAD, 3ajaHHOE BaMu. JlaA BRIYMTAHUA
BRI MOXeTe MPeANOKHTL M060e YHCIO: OTHOMY YHaCTHHKY —
ONHO, XPYTOMy — apyroe. 3aTeM NyCThb KaiIblii H3 yyact-
HUKOB K [OJYYHBIIEMYCH Yy Hero MOCJAe BLIYHTAHMA YHCAY
npugdmeT (UMEATe B BUAY: He MpubaBuT, a NPHIHLIET) Crpasa
WM C/IEBAa YUCJO, KOTOPOE OH BLIYMTAJM, HO YBEJNHUYEHHOE
Ha 100 u B 06pazopaBuIeMCS HOBOM UHCJE 3aYepKHET Ji00yio
uadpy, xpoMe HyJs, a BaM COOGMIMT OCTaBILHECH LAQPHI.
Ilo atuM umdpam Bul Jerko oupeneauTe utudpy, 3avepKHYy-
TYIO YUYaCTHUKOM. :

Kakas ocoBennocts uncna 1313, cBA3anHas CO CBOHCTBOM
AEBATKU, MOMOraeT ONPERE/HTb 3aYEPKHYTYH HU(DPY U Kak
3TO CAeNaTh?

212, Elue HeCKOMbKO 3abaBHbiX CTIOCOOOR
OTbICK2HUA OTCYTCTBYIOUIErO Yuc/Ia

3anaya §. M3 neeatw undp 1, 2, 3, 4,5, 6,7, 8n9

A BBIOWPAIO KaKHEe-TO BOCEMB H DPa3dpachiBalo HX IPOUSBOJIBHO
no Jucty Oymarn. Yrobwl

He TOKA3LIBATbH BaM, KaKMe

uddpe 7 BHIGpad, Ha pHC.

154 oHM 3aMEHEHHM KPYK-

kamMu. B mobom mMecTe aucTa

OyMarn nposeiy npaMyio

4 8 AB n masoBy ee «upaMoik
T /m /"‘ 1N nroroe». Hamucannpie nud-
Pbl TIPOH3BOJBHO COEIMHAD

Puc, 154, Kakas undpa He Bouna B HECKOJIBKUMU JUHUAMH, TP~
YHCAO BRIGpAHHRIX? MBIMH WJIH KPUBBIMY — Oe3-
PA3NMYHO, HO KAXIYIO LMd-

py Gepy To/bKO NmO OAHOMY pasy. Ha «mpsmoit HTOTOB» %
3amUIy CYMMBbI UH(D, PACIOIONEHHLIX BAOAL KaXAOH JHHMM.
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Bam s moxaxy TOJBKO Te YUCAa, KOTOPHE 06Pa3oBanNCh HA
«IpAMOI UTOTOB», WIH CKaXy CyMMY uX UHQD.

Uycna, BLITIMCAHHBIE HA «OpPSIMOH WTOroB» Ha pHC. 154,
nawT caepyiomyr cymmy mpp: 14+44-14-4-4-142=
= 13. 3uasi TOMLKO 3TO FOCHEAHEE YHCJTIO, OTPENENTE, Kaxad
nubpa Re BOWMA B YUCHO TIEPBOHAYA/IBHO BLIOPAHHBIX?

[Ipumevatne. Bmecto Toro, utofn pasbpacwiBaTh 1O
6ymare BoGpanHble UHGPBl, § MOTy HX DPOMSBOJbHRIM 0Opa-
30M PaCHOJIOXKUTb BIOJb CTOPOH 3aPAHEE HAUEPUYEHHOrO Tpe-
yroabuuka (puc. 165,a), unn ueTnpexyronbunka (puac. 155,6),

[ =1

¥

[¥X]
X
=

2 6 %
al

Puc. 133.

WIH MHOTO MHOTOYTOMBHHKA ¥ HA «NPAMOR WTOrOB» 3aNHCATH
CYMMbl UM(P, PaCTIONOKHBUINXCA BAOJL KAXIOH CTODOHLI
HAYEPUYEHHOH (HrypeL,

3amava 2. Tenepb a pasdpocaio no AuCTy Oymard 4ucaa
11, 22, 33, 44, 55, 66, 77, 88, 99. Onate npoBeLy «Tpi-
MYI0 HTOTOB» W BCE UH(PLI, KPOME OAHOH — H3GPAHHOA, COe-
AMHIO HECKONLKHMH JHHMAMM Tak, 4ToOnl Kawias uugpa

4o ow B
Puc. 156. Kaxyio undpy s psidpas?

NpAHanaexkana ToMbKO OZHOM JHHMH. YToOwl He mokasbinaThb
BaM, Kakylo UMdpy s BuiGpan, Ha pHC. 156 kaxnoe uucao
BaMEHEHO NPAMOYTOJbHUKOM C ABYMA OTAGNEHHAMH, COOTBET-

153



CTByIOIIMMY IupaM STOro 4HCAa. Bummmy Ha «npaMo#
HTOTOB» CYMMBI (D YHCEJ, PaCTONOXEHHBEIX BLOJb KaXKAON
JHHHY, U TIONPOINY BAC ONRKTH-TAKH TO 3TUM CYMMaM oOfipe-
AesuTh UMdpy, ocTasuiyroca BHe guHmd. Jad Tex, kTo pa-
300panca B npeablAyileH 3azaye,— 3TO HETpyIHO.

3ajfava 3. Hammuure sce mopsakoseie uucha oT 1 a0 8
A BuIOepUTe modumoe yncao. OcTaflbHble CeMb YHCEN MPOH3-
BOMLHO pacnooxuTe B ABe unu Gonee kodoHow. Caoxwre
BCE YNCJa, PACCMATPHBAS WX Kak MHOrosHausble, 1§ COOOLIMTE
MHE CYMMY WM CYMMY [u(p CcymMer. § 6HICTpO OmUpeaenio
Bame Jgwodumoe yucao. Kax g 3to azenawn?

213. Tlo oguo# uuppe pesyabTaTa
OIIPEREVINTD OCTAJBHLIE TPH

Hexoropoe ABysHayHOE YMCIO C OJHHAKORBIMM LH(DPpaMu
Oun0 ymHOXeHO Ha 99. Jlerko mo#aTh, YTO B NPOM3BEACHHH
LOJIKHO TOJNYUYUTBCR YETHIPeX3HauyHoe YHCAO0, HO COXPaHuaach
TOMBKO OAHAa TPeThs uudpa pesyaprata. Kak, 3nasg 31y
uudpy, BOCCTAHOBHTh BECh DPE3YALTAT?

HonyctnM, coxpampBliascs uudpa — 5. Kakos Becs pe-
3y.1bTaT?

214. OtragpiBaive pazHOCTRH

Hanuinure, ve coofag MHE, A1060€ TPEXSHAYHOE YHCIAO
C HEOJHHAKOBLIMM KpaltHMMHM Uudpamu (Zomyctum, 621) u
COCTaBbTE HOBOE WHCAO H3 TeX e Lu(pp, HO PaCnoJOKEHHBIX
B 0ofpaTHOM mOpaAKe (444 B3ATOro mpuMepa — 126). Brunc-
JINTE PasHOCTb MEWAY STHMHU YHCJAM¥, BbIYHTad M3 0OAblIero
uenpmiee (621 —126=495), ¥ Ha30BATEC MHE TOCJEAHIOW
andpy pasHocty (5), a 1 CKaXky BeCh MOJy4eHHH peayJsbTar.

Kaknm o6pazom?

215. Onpenenenne Bo3pacta

Ilepecrasote uMdpe aer A, nosyunTe Bo3pacT B. Pas-
HOCTb Mexkay BoapacTaMn A u B jaeT yABOSHHBI BO3pacT
C, vo B B 10 pas crapwe C. OnpeaesmTe BOSPACT KAWAOTO.

216. B uem cexper?

OnvH M3 roctelf HameR ApYXECKoi KOMIAHUK OOBABUM
HaM, 4yTo OepeTcd, He pasAyMblBag JOATO; HAMMCATh Joboe
KOJMYECTBO YMCEN ¢ HEYeTHHIM YHCJIOM LUBP, Kakpoe us
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KOTOPBIX OyaeT obJanaTh CISAYIOUIEM YIMBHTENLHEIM CBOH-
CTBOM:

€Car CNOXWTh BCE LN(pbl HANHCAHHOrO WM YuCJa, a 3a-
TeM CJAOXKHTH BCE UMPPH NOAYYMBIMEHCA CYMMBI 4 Tak TO-
BTOPATb RO TE€X TP, TNOKa CyMMa Umdp He H3o6GpasutTcs
oxuof nudpoir, To 3Ta Undpa HenpeMeHHO Oyzer TOH Ke,
yTo H CPedHsA 3 UHdpa HCXOZHONO HHCHA.

TyT ne oH Hac pocTo 3abpocan TakuMu yucnamd. Cpeau
yucen GbIIM W TpEeX3Hauyuble, Hanmpumep 435, U UATH3HAUHBE,
TakHe kak 46853, M Jaxe TPHUHANNATHSHAYHLIE, HANPHMED
1207941800554, OH nucan yucna, Copepkainue Takue UHDPH,
xoTopeie Mbl TpedoBamu... M Beakuit pas obbABneHHOE HM
CBOUCTBO LH{p BHINONHAIOCH.

[posepum 3T0 XoTs Obl Ha 4HCAAX, NPHUBEAEHHBHIX B Ka-
yecTBe mpuMepoB. Hmeen:

4434-5=12; 1-}2=3;
44-6+48+4+5+3=26; 2-}+6=38,
1+2-{—7—|—9+4—t—1—[—8_!—_|—5—1—5+4146; 44-6=10;
140=1.

JleficTBUTENBHO, OKOHuaTeNbHAA CyMMa UHpp BCAkMHA pas
TOMHO YK&3blBAaeT CPelHIOK LMppPy 4ula.

OpHrygansHoe  «gaposaHHe» TOCTA IIPOU3BEJO Ha HaC
Ooabmoe sreyatneHue. He mor ke OH, B CaMOM Jene, 3ayYuTh
TAKYI0 Maccy uqucen! ’

Mupl ipoboBasu caMn HayZavy MMCATh aHAaAOrAYHBIE YUCHA,
HO HAlJH YHCTA TIOYEMY-TO TOYTH HWUKOrAa He oOsajasn
YKa3aHHHM CBOHCTBOM.

B uem K€ cekper uucesn Hauwlero roctd?

N
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TVIABA BOCBMAS
C AJTEBPOHM U BE3 HEE

BmecTe ¢ pasBATHEM MATEMATHKH KakK HaYKH COBEpLICH-
CTBOBAJOCh M MCKYCCTBO pellleHHA 3ajad. UHcTo apudmern-
yeCKHe TPHEMBl pellleHds N0 Mepe PasBHTHA OYKBEHHOI CuM-
BOJIHKH MOCTENEHHO YCTyNaAu maJbMy NEpBeHCTBa ajrebpe
C ee amnapaToM ypapHeHu#l, O003HauYeHHe HeU3BeCTHRIX YHCea
OYKBaMH C HOCAEZYIOIMM YyCTAHODBJIEHHEM CBA3EH MEMIY
HEH3BECTHBIMU U H3BECTHLIMH YHCJIaMM, TO-€CTh COCTaBJAEHHE
ypaBHEHHA 3ajauH, OKazasoCh MOUHBIM, OOGMWENOCTYUHbBIM H
eMUHOO0PasHM METOAOM DEUISHHA Pa3HOTANHLIX 3afay.

Pewas sagavy, Mul BCETZa pacCy:kKnaeM, HO CTpPEMAMCH
OPH 3TOM COCTA4BHTh HaHOOJ€Ee KOPOTKYIO UENOUKY paccy-
spenn, B onnux cayvasx ypofnee u npollle BecTH paccy-
JKOEHH] «OT HEM3BECTHOTO K M3BECTHOMY», 3aBepiuas HX
COCTABJIEHHEM OJIHOTO HJTH HECKOJIbKHX YpaBHeHuil (anredpanye-
ckHil myTh). Ha 5TOM nyTH AJ1a HauGoJsee Uegeco06pasHoOro
BHIOODA HEHBBECTHOTO, OTHOCHTEIBHO KOTOPOTO COCTaBJAETCA
VpaBHEHHE, (JeAyeT YWYHTHIBaThk XaPaKTEPHHE O0COOEHHOCTH
yeaoBuR  Kaxnod pmaudofi sajaud. UroBnl  BnocsencTsuu
VCNEUHD pellaTh TPYAHLIE 3axayl, HEOGXONUMO BJaleTh ajre-
OpanyecKuMu OPHEMAMH pacCyxieHuii, B apyrux cayuasx,
HaoOOpOT?, ECTECTBEHHEE pEelaTh 3afadyy OTAEIbHBIMH 3Ta-
NaMH, «OT M3BECTHOTO K HEH3BECTHOMY», KOHKPETHO HCTOJ-
KOBbIBas KaXKABIH 3Tan pewtenua (apuQMETHUECKHN MYTb).

O6a ykazaHHBIX NYTH pacCyMJeHud, kak Obl JONOJHAOT
APYT ApYra; Ha KaXJIOM H3 HMX MOTYT BO3HHKHYTH OCTpPO-
YMHABIE H H3SUIHBIE CNOCOOH! peuleHka 3alad.
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BoT yme e MeHee mogaysexa OHITYET B CEMbAX, a HHOTAA
npessaraeTcs W B WIKOJAX TakaA 3anaya.

Kax ryce ¢ anctom 3agauy pewaay. Jlereaa craz rycei,
a HaBCTPEYY MM JIETHT OJHH IYChb M TOBOPUT: «3APaBCTBYNTE,
cto ryceit!». Ilepenunit crapelii rych emy otsevaer: «Her,
Hac He cto ryceit! Bor, ecnn 6 Hac OBITO CTOIBKO, CKOMBKO
€CTb, Ha €INE CTOAbKO, XA elIE NOJCTOAbKO, [a €IIE YeTBEPTh
CTONbKO, A4 TH, TYCb, TO OHIO Obf CTO T'ycCe#l, a Temeps...
Bot ¥ paccyuTaii-ka, CKOJbKO HaC?s,

[loaeTes ouMHOKUIT TyCh Ranbile W 3aayMancd. B camom
AeJe, CKONBKO MKE ToBapuillei-ryceit oH BCTpetun? [ywman
OH, AyMaJ H, C KaXO# CTOPOHW HHM NMPHHMMAJCA, HHUKAK He
MOT' 3TOH 3ajaud pewmdTb. TyT yBuaen ryce ua Gepery npyjaa
ancTa,— XOJAUT AMHHHOHOTHH U JATYIUEK HuleT. AHCT-— NTH-
Ila Ba¥Has M NOJL3YETCR CPEAM APYLUX UTHI CJIaBOH MaTe-
MaTHKa: IO LEJLIM 4YacaM HHOTAA HENoABUKHO Ha OJHON HOre
CTOMT ¥ BCe JAyMaeT, BHAHO, 3ajayn pemaer. O6panosagcs
rych, CJIETeq B OPYA, MOAILIEM K aUCTY M paccKasan eMy, Kak
OH CTAf0 TOBAPHIIEH BCTPETHJ H KAaKYIO eMY IyCb-NIOBOIBIPS
3arajIky 3aial, a OH HHKAK TOH 3araflki pPelINTb HE MOKET.

Puc. 157, «..Teneps cMOTpW, 4TO A Hayepyy Ha mecke».

— I'ml... —otkamaanca  aucT. — [lonpoyeM  pemnTs.
Toawko 6yAb BHUMaTeNieH M Crapaics TOHATH! Curpnuuiie?

— Caymai u nocTapaloch! — OTBETUN TYCh,

— Hy Bsot. Kak tebe ckasamu? Ecam 6t k BCTpeuHHIM
rycaM npubaBuTh emle CTObKO, A3 €Ule NONCTONBKO, Aa YET-
BEPTh CTOMBKO, Aa Tebd, Tycs, TO OO 6B ¢TO? Tak?

— Tak!—orBeTua ryce.

157



— Tenepb cmoTpu,— Ckasan auct.— Bor uto # Tefe Ha-
4Yepyy 34eChb Ha MPUOPEKHOM MEeCKe.

AHCT COTHYJ INEI0 M KJIOBOM TPOBEJ Yepty, PAIOM Ta-
KYI0 e YepTy, [OTOM IOAOBHHY TaKOi#f K€ wepTH, 3aTeM
YETBEPTb YEePThl M elle MAMeHbKYH HePTOUKY, NOYTH TOUKY.

[Toayuunocs cneapyiomniee:

L ] ]
L _ ] A -

Cych noamasnt Kk caMoMy depery, BbIeNT, MepeBaaHBanch,
HA NECOK, MOCMOTPEN HA PHCYHOK, HO HUYEro He MOHA.I.

— [oHHMaeIUB? — CNIPOCHA AHCT.

— Her ewe! —o0TBETUI YHBLIO TYCh.

— 2%, Tl Hy BoT, cMoTpu: kak TeGe cxasa.nn—CTaﬂo
Za emle CTafo, Aa MOJOBHA cTaja, Ja YETBEPTH CTaja, Ja
Thl, TYCh,— TaK f W HApHCOBaM: 4ePTy, la Eule yepTy, Ia
NOJYEPTDI, @ YETBEPTh 3TOH YEPTH, Ja €lle MaJeHbKYH0
4epPTOYKY, To-€CTh Teba. [lonsa?

~— Tlonan! — o6panoBaHHO NPOrOBOPHA TyCh.

-— Ecmu x BCTpeueHHoMy TOGOH CTaXy NpHOaBHTbH elle
CTano, fa MOJICTala, A3 4eTBEPTh CTajd, Aa Tedd, rycd, To
CKO/TBKO TIONYYATCH? .

— Cro rycei!

— A 6es 1e6s CKOIBKO, 3HAYMT, GyneT?

— JeBaHOCTO NeBATE.

— Xopomo! OTk#HEM KA HallleM 4YepPTeXE TOUKY, H30-
Opamatolyo €68, rycsa, H 0003HayuM, 4TO OCTaeTcA 99 ry-
ceid. AMCT CBOWM KJIBOM H300DasHJ Ha NECKe:

¢Ta%0 1710
4eTRepTs
noncTana cTaga p
— wamnn — Y TYCE.

~— Teneps CMEKHH-Ka,— NPOJOMKAR AUCT, — [OJACTAAQ,
CKOABLKO 3T0 OyAeT 4eTBepTei?

[ych samymMaics, TOCMOTPES Ha JIMHHM Ha TeCKe ¥ CKaszasl:

— Jluuus, pzobpakaroiuad moJacTana, saBoe OoabuIe, yem
JEHAR YETBEPTH CTaja, TO-eCTh B JIOJOBHHE 3aKJIOUAETCH ABE
4eTBePTH.

— Monoaeu! — noxpaana ryca auct. —Hy, a B ueaom
CTafe CKOJBKO YETBEPTEH?

— Koneuno, uersipe! — 0TBETHJ TYCh.
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— Tax! Ecay Temepr mepesecTd Ha YETBEPTH OJHO CTa-
70, Za elle CTafo, Ka MNOJACTaja, fAa 4ETBEPTh CTaja, TO
CKOJIbKO Bcero wetBeptefl Gynet?

I'yce moayMan W oTBETHN:

— Cramo—3T0 BCE paBHO, 4TO 4 ueTBepTH CTaja, Aa
elle CTajo-—clke 4 4yeTBepPTH CTaja, BCEro 8 yeTBepred;
Ia B NOMOBUHe cTala 2 ueTsepTu: Bcero 10 vyersepred; da
elle 4eTBepTh CTafga: BCero 11 4eTBepreil cTaga H 3710 CO-
craBageT 99 rycei.

— Tak!— CcHOBa TMOATBEPAHT auCT. — Tenepp CKaXH, UTO
JK€ Thl B KOHIIE KOHLOB NOJY4YHJI?

— ¥ moaywna,— oTBeTHJ I'yCb,—uTo B 11 4eTBepTiAX
BCTPEYECHHOTO MHOi CTaZa sakJaioyaeTces 99 ryceil.

-— A 3HaYWT, B OJHOH YETBEPTH CTaZa CKOJbKO TI'yced?

I'ycs mogemun 99 Ha 11 v oTBeTH

— B uyetBeptn craga—9 ryce.

- Hy, a B me/noM: cTafxe CKObKO?

~- B uenoM sakiwyaerci® 4 4deTBepTH ... J BCTpETHA
36 ryceit! — pagoCTHO BOCKNHKHYJ TYCh.

— Bot To-T0 M oHO! —BaXHO TPOMOJBHI aHCT.— Cam,
Heboch, He MOr modTd! ... DX, THl ... IyCn! ...

DTa 3ajaya OYEHb KOPOTKO 3aMHCHIBAETCA M PELIAETCA Ha
ageike anrebpel. TIpumeM ueTBepTh CTaja 3a x. TOrna Lenoe
CTago coctasaset 4x, a Moacraga — 2x. [lo yCJIoBUIO HMEeM:
4x 445+ 2x4-x=099, wm 1lx=99, oTkysa x=
=99:11=09, a4x=4-9=36. Crazno cocrosaao U3 36 ryceii.

£ * ES
Pewas nocneywmoue sajgaud, NoAb3yYHTECh JIHOOBIMH 3Ha~
KOMBIMH BaM IpUeMaMu: apHIMETHYCCKUMH, aaredpanyecKuMH,
rpaduueckumu U T. M. OTBETH, IPUBEJAECHHBIE B KOHLE KHHIK,
JOTIONHAATE CBOMMH PACCYXKACHHAMH U DeIUeHHAMA,

217, B3auMHas TIOMOMlb

B nepeeie roasl nocie Benuwxoit OreuecrseHHO# BOHHBI,
R Haufo/ee HaNpRXeHHble NepHOAsl TMOJEBBIX PadoT B HEKO-
ropeix MTC HexBaTano Tex WIM MHBIX CeJbCKOXO3AHCTBEH-
HBIX MalUuH A1 06CIYXKuBaHHA K0AX030B. [lostomy MTC
NOMOTa il APYT APYTY HeOOXOAUMBIMH MalUMHAMH U ODYAUAMH.

Kak-to pas oasa ua tpex coceamux MTC nepenana
BTOPOH ¥ TpeThell MTC cTONBLKO pasHBIX CeNkCKOX03AHCTBEH-
HbIX MAallliH, CKOJBKO B KaXAROH U3 HMX UMEJOCh.
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Uepes HexoTOpOE BpemMs B CBOW ouepefb BTopag MTC
mepesana B pacriopskeHue nepeoil W Tpetbeit MTC croabko
MalluH, CKOJBKO K JTOMY MOMEHTY B KaX<I0# U3 HMX HMe-
aocb. K woally pabor u Tperess MTC nepenana mepsofi u
BTopoii MTC CTOMBKO MalllHH, CKOJIBKO K ITOMY MOMEHTY B
KaXAof U3 HUX uMenock., Ilocse 3Toro B Kawaof H3 Tpex
MTC okazanock mo 24 MallIHHBL

CKOJMBKO CeNbCKOX03SIICTBEHHBIX MalUyH OBLIO BHauasle B
xaxnoit MTC?

218. be3nenbHHE H YOPT

Cpezn Hac, Jofell COBHATENBHOTO M PajnoCTHOTO TpYia,
sageqaca bBesnenbunx, M yuurbCd eMy JeHb, W OT PadOTHI
yBUAHBAET, a AeHbrH JOOHT, Kapen. Huxak B TOJK B3STH He
XO0YeT, YTO TOJLKO T€ ACHBLH XOPOLIM, KOTODPBIC YECTHBIM TPY-
JoM 3apaboranel. Xoaut 6es Jeaa DBespeapHHK H B3ABIXAET:

— 9%, nong MoR ropembiysasa! HHKTO M 3HaThCR CO MHOH
ne xenaet. Fosopar: «besaenpHuky Ham ne HyxHbel. CaMm Hu-
yero He jeJaelllb ¥ HaM Mewaeuib. Haw k yopty!». la pazee
KaKOi HOPT NMOCOBETYyeT MHe, Kak GOraThIM CHeJaThCar!

Toabko moayman 310 DBeamesbHuK, IMAab, 4 HOPT HEpeXR
HUM CTOHT.

— UYrto X,— roBOpUT,— €CJIH Xoueilib, 5 Tebe TOMOry.
PadoTta nerkxas m 6orateiM 6yneutb. BoT BANMIME MOCT ye-
pes pedky?

— Brky,—oTseqaeT uemHoro opobesumii BesaenbHuk.

— Hy, tax nepeiigy no MocTy Ha apyroii Geper, n y
te6s Gyner BaBoe GoJbllle AeHer, 4eM ecTs. Eunte pas moct
NpoiAeb, ONATL CTaHeT BaBoe OGosbuie, ueM Griao.
M tak xakaplfi pas: Kak TOJbLKO THI OPOHAELIbL -MOCT, ¥ Tebd
OyaeT POBHO BABOC OGoJbille aeHer, yeM OblIO NEpes ITHM,

— O# an! — o6panopanca BesaesnpHUK.

— Beproe cnosol — yBepun gopT.— ToNbKO, WYp, Yrosop!
3a TO, 4TO A Tebe YCTPAWBAald TAKDE CYACTBE, ThI KaX sl
pas, nepesaa uepes MOCT, OTAaBaid MHe No 24 komedku 3a
JOOpHIHl COBET.

— Hy, uro XKe,— cormacuics DesnenbHHK,— Pa3 LeHbrH
OynyT ynsamsaThCs, TaK OTYEro Ke He AaTh Tebe Kaxublid
pa3 no 24 koneixu? Hauwem, mosmanyit!

IMpowea mocT BesaencHux oann pas, COCYUTAA ACHBIH . . .
Bot nuso! [eficTBUTeNbRO, AEHEr CTANO BABOE GOabLIE, YEM
Ou110. Bpocut onm uopty 24 komeliku B APOMIES MOCT BTOPOW
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paz. OnaTh crajo gewer pasoe Gosbine, yeM GbuIo HEpeR,
aTuM. Otcuntan oH 24 konefikd, OTAAA YOPTY H TPOLIES N0
MocTy B TpeTuii pas. [leser CTano CHoBa BABoE Gosblle.
Ho Tonbko H OKasaJoch UX POBHEXOHBKO 24 KOmeiiky, KOTO-
phie T0 YroBODY NOJAHOCTBIO NPHULIOCH OTAATh HOPTY. HOPT
3aX0X0TasA U C Va3 CryHyJL.

Ocranca Besaeabaux Ges komelixku. Bnawo, Ha uyxoit co-
BET HaJo ellle CBOH YM HMETb!

Cronbko Xe y DespefbHHxa CRHayana JeHer B KapmaHe
6b110?

219. CMmbliJeHbH MaJabILl

Tpu Opata noayunna 24 abmoka, npHdeM KaXAOMY IO-
CTAJIOCh CTOMBKO AOJOK, CKONLKO emy OplI0 JET TPH roga
ToMy wasad. Camblli MJANINHA, MaJdbUHK OUYEHb CMBIIJIECHBIH,
NPEANONKHA OpaThaM Takoh oOMeH A6a0KaMH:

— $,—cKazaJd OH,—OCTABJAK Cebe TOJNbKO TNOJOBUHY
AMEIOUIMXCST Y MeHsA AGJOK, a OCTAaJbHEIE Dagnenid Mexay
BaMH IHOPOBHY; TOCJE 5TOro NyCTh Hall cpeaduii 6paT TOXKe
OCTaBUT Cede MOJOBHHY, 4 OCTaJbHEIE AOMIOKH AacT MHE U
cTapeMy OpaTty MODOBHY, a saTeM u cTapiud 6par mycTh
OCTaBAT CeGe MOJNOBHRY ECEX UMEILIMXCA Yy Hero sbJnok, a
OCTAJbHBIE PA3REJIUT MEXAY MHOH u cpenuuM OpaToM INOpPO-
BHY. BpaTes, #e nonospepas KOBapCTB2 B TaKOM. MPEANONKe-
HHH, COTVIACHAHCH YAORJIETBOPHTH IKeJawne maaamero. B pe-
3yJabTaTe . ., . ¥ BCEX OKAazanoCs 670K HOPOBHY.

Cro/MbKO e neT OblI0 Masblily M KaXJ10My H3 OCTaJlb-
HbIX GpaTheB?

220. OxOoTHUKH

Tpu OXOTHHKA HECKOJBKO JHE! MOAPAA TNpPOBe/H B Taiire
Ha OXQTeE,

B mocneauuit meHr OXOTH! YTPOM CJyuUWIach HENPUAIT-
HOCTb: NEPEeX0Ad BOPOA HeGONBLIYIO DEUyLIKY JBa OXOTHHMKA
HOAMOYHAH CBOM NATPOHTAIUM. YacTe HX NaTPOHOB Okasa-
J1aCh HEroAroit x ynotrpedaewHo. TpU apyra MOpOBHY MOAEIUAH
MeXAY CO60H COXPaHHBIUWECA MATPOHHL.

TMocsie Toro Kak Kam Ik OXOTHHK CAeNaJ YETHIPE BRICTPENa,
¥ BCEX OXOTHHKOB BMECTE OCTaJIOCh CTOMBKO MATPOHOB, CKOMbKO
ObIO mOCae Jenema Y Kaxaoro.

CKOMBKO BCETrO NPHIOAHBIX NATPOHOB OLLIC B MOMEHT
Jenexa?
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221. Berpeunble moesfia

Jpa ToBapHBIX Noe3za, 06a nJKHOH mo 250 A7, mayT Ha-
BCTpEUy APYT APYTY C OAMHAKOBOH CkopocTeio 45 wmfuac.

Puc. 158. BcTpeda KOHAYKTOPOB NOCAEAHUX BarOHOB,

CKOMBKD CEKYHA MPOHAET MOCTEe TOr0, KaK BCTPETHANUCH Mallu-
HUCTH!, JO TOrO, KaK BCTPETATCA KOHAYKTODPH IIOCAEIHMX Ba-
roHOB?

222. Bepa neyaTtaer pyKONHCH

Mama mopyunna Bepe InepeneyaTaTe Ha MalIMHKE DYKO-
INCh,

— Dyay mevatath B cpeaseM uo 20 CTpandll B A€Hb,—
peurnna Bepa. Ho nepByo mnososudy PYKONKCH OHA redyartaJsa
JEHHUBO, TONBKO M0 10 CTpasuil B AeHb. 3aTO BTOPYI NOJO-
BHHY PYKOWWMCH OHa MevaTasa mo 30 CTPaHMIl B AEHb.

— BOT n noayusnocs B cpenHem mo 20 CTpaHdl B A€Hb,—
crenana BeBOZ Bepa. _

— Tbl HEMPABHJABHO CYMTAENIb,— CKa3aJa MaMa.

— Kaxk wenpasuapno? 10-1-30=40; 40:2==20. Ilo nep-
BOH MmoabBUHE PYKOIUCH A He jAoneyareiBaia mo 10 cTpanug
B JcHb, 4 1O BTOPOAl A NeuaTatda OOablIe Cpe/Held HOPMbl
Ha Te xe 10 cTpaHal.

— Tem He Mmenee,— HacTanBa/la MaMa,—B CPEXHEM Thl
neyarasga mMepee 20 cTpaHuMu B neHs. [logymad-ka eule Kax
CAEAYET.

Y6enureapHsl ¥ KosoAn Bepe? Yro mokassiBaeT Ball
pacuer?
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223, Hcropus ¢ rpudamu

[Tatepo mpyae#i: Mapycsa, Koag, Bans, Anaproma u [lers,
OTILIXAaBUIME B IMOHEPCKOM Jarepe, nomdaH no rpubsl. [IpaBaa,
rpﬁﬁaMH BCEPbE3 3aHAMACh OJHA MapyCH, YTO Ke Kacaercsda
MaJbYUKOB, TO OHH OONBIIYI0 YaCTb BPEMeH? IPOBAJIAJIHCH
HA TpaBe, PacCKasblBasg APYr APYry BCAKHE HeGLLIMMB.

B pesynbrate, korja co6paJuCh BO3BpAllaThCA B Jareps,
OKa3aJoCh, 4TO Y MaJb4HKOB KOP3HHE! NIYCTHiE, B TO BpeEMA
kak Mapycs B cBoedl xopsune HacuwTana 45 rpu6os.

Puc. 159. Mapycs ornana Bce CBOH rpHSDL

— Heyao6uo Bam, pebata, 803BpaliaThCcsd B Jarepb ¢
Iy CTHIMA KOP3UHAMM,— NOCOYYBCTBOBA/IAa Mapycs B pacchilana
IO KOPSHHAM MAaJbYy{KOB BCE CBOM TpUOH (B CBOEH KOp3WHe
HE OCTaBW/a HM OnaHOro rpuba). Oanako Ha oOGpaTHOM MyTH
Kona u Auppromwa HaTOJKHYJMMCh Ha TpUOHOE MECTO M JO-
NOJHWIN CBOM KOp3wHkW, upudem Koss zamen 2 rpuba, a
ARzpioma yJIBOWI KOJMYECTBO OBIBIIMX y Hero rpubos. Baus
n [lets BCIO JOpoOry O30PHMMAIN ¥ PacTepian 4HacTb CBOMX
rpubos. Baas norepan nse wTykw, a [lers morepan moso-
BHHY rpuboB, noay4eHnbix oT Mapycw.

CaMbIM YAMBHTE/BHBIM OKAa3aJiOCh TO, YTO KOTJa B Jarepe
CTaay CYHTAThb NPUHECEHHBIE TPUOB, TO Y BCEX MaJab4yHUKOB
OKa3aJoCh rpuboB MOPOBHY. A Korja rpubGHHMKM paccKazafu
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TOBAPHILAM BCIO UCTOPHIO C rpubamu, TO Jwobnteaell mare-
MATHKH 3aMHTEPECOBAJ BOMPOC: CMOTYT JIH OHH Ha OCHOBAaHWH
5TOr0 pacCkas3a TOACYATATh, CKONBKO TPHOOB TOAYYHJI Ka-
Anlk Maabyvk 0T Mapycn? Kax Bb nosaraere?

224. Kro BepHeTrcsi panblue?

JlBa cnoprcmena, TPEHHPYSCh, OAHOBPEMEHHO HayaJH Jo-
JAOYHBIE TOHKH: OAWH IO pEKe, BHH3 H BBEPX II0 TEYEHMIO,
a Apyro# Ha Takoe XKe pacCTOsHWE N0 03epy CO CToAyed
BOJOH, DacIONOMEHROMY DPAZOM € pekoid. JlomyCThm, 9T0O
ycumsa obonx rpebloB Bce BpeMA COBCPUIEHHO OJHH2KOBHI.
KoTtopett n3 Hux BepHeTCA panbuie? Bpemsa, 3aTpauHBaeMoc
Ha TOBOPOT, B PaCyeT HE INPHAUMACTCA.

[Ipumevanne. JleT Ok0JI0 COPOKA HA3al aHaJOTHYHAA
8a7a4a BIEPBbIE BCTPETHJACH B NDAaKTHKE BO3AYXOIaBaHHL.
[IpoBOAMAUCE aBHALUOHHBIE COCTA3AHUA, N0 YCIOBUAM KOTO-
PHIX JIETYMKH JOMKHB OB 06aeTeTh N0 TlepuMmeTpy OOJb-
II0€ TPAMOYTO/IbHOE TIOJe, OTMEYEHHOE YETHIPbMA CTOAGAMI,
npryeM cTonbn! Hazo ObIVIO oruGaTh NpH HOBOPOTAX.

Bosauk BOmWpOC, OAMHAKOBE MM YCJOBHA MOJETa NPU
BeTpe U Ge3 Hero? '

225, TlaoBex ¥ maana

[MycTs HEKTO, BBINPHLIFHYB H3 JOAKH, YHOCUMON TeuyeHHeMm
PeKH, IMBIBET HEKOTOPOE BPEMA MNDPOTHB TEYEHHS, a 3aTem
MOBOPAYMBALT- ¥ AOTOHAET JOMKY.

Ha uro om 3atpatun Gosbure BpeMeHd: Ha TO, YTOOBI
IVBITH TIDOTHE TEUEHHS, MY HAa TO, uTOOBl JOTHAThL JOAKY?
Han, moxer ObiTh, 06a KOJHUECTBA BPEMEHH OXMHAKOBLI?

{IpepnosaraeTca mpy 3TOM, 49TO MYCKYJBHBE YCHIKS
NJIOBNa BCE BpEMsA OIMHAKOBBHL.

Kako#i OTReT Ha mOCTaBAeHHLIH BONPOC MOACKASbIBAET BaM
TIepBOHAYa bHAs JOTafIKa U NOATBEPKAAETCS JH OHA MHOCTE-
LYIOUIAMU PacCy M ICHHAMHU?

A TIpaBHJBHBIH OTBET TAKOB: IMIOBEN JOTOHAMA JNOIKY TIO
TEUEHHIO .CTOJMBKO € BPEMCHH, CKOJbKO BDEMEHH OH TLTBLI
TEPBOHAYAILHO TPOTHB TEYCHHUA.

B camom pmene, TeyeHwe pPeKM YHOCHT BHH3 C OAUHAKO-
BOH CKOPOCTBIO KaK JIOAKY, TdK M IVIOBNA, TO-€CTh TEYEHHe
camo 1o cefe He BIMACT Ha PAaCCTOSHHE MEXKAY IJOBUOM M
N0AxOA, Kax Gynto Obl Teuemus w HeT Bosce. Otcioma W
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CAeRyeT, UTO Aa)e IMPH HAJMHUNK TECYEHUS TIOBEN NpHG.IH-
KABTCA K JOAKE CTOJbKO JKe BPEMEHH, CKOJIbKO BpPEMEHH
OH yAaJsacsd OT Hee.
Ed ¥ Bl

Teneps npeactassre cede, YTO C MOCTA, IEPEKUHY TOTO Yepe3
HEGONBIIYIO PEUKY, CIPBHIFHYJ CIOPTCMEH ¥ NOINBLI TPOTHUB TeYe-
uuda. OJIHOBDEMEHHO C TOJORBl OJHOTO M3 HaluaiogaTesed,
CTOABHINX Hﬂ, TOM Ke MOCT‘Y, CBamu/aCh iIJ4Na M TOIIHVA
no Teyenuw. Hepes 10 MuHYT GnOBEU NOBEPHYN Hasak, H,
KOTZId BHOBb NOMIUIBLT K MOCTY, €r0 NOMPOCH/IX, HE OCTaHaB-
JUBaACh, IJBITh Jaabil€ Y OOTrHAThH HIJIAITY . I—[..TIOBeH J0orgaJ
IMJANY Kak pa3 NOA BTOPHIM MOCTOM, KOTODHIH HAXOAWICA Ha
paccroannn 1000 &2 ot mepsoro mocra. CkOpOCTh MJOBHA
He H3BECTHa, HO M3BECTHO, UTO OH CBOMUX YCHAWH HE H3Me-
HAJ Ha TPOTTKEHWM BCErO BpeMeHM ABHXeHud. Pacnonaras
TOJIBKO YKa3aHHBIMH ZaHHBIMY, Bl HMEETE BO3MOXHOCTH ONpE-
DeJuTh CKOPOCTh TEYEHHA 3TOH pexd. Cepaa CBOE PEIEHHE
9700l 3a0a4u ¢ TEM, KOTOpOe npuBenesHo B paspene «OTeeTH
¥ penienusa», O00paTUTE BHUMAHHE HA M3IJIOXEHHBIH TaM
BTOPOH CHOCO0 pemieHHs.,

226. JIBa temaoxoja

llBa yuyefHHIX TEMIOXOAA OTYANMIH OIHOBPEMEHHO OT
nmpuctadn. Temnoxon «Cremar Pasub» —BHU3 [0 TEYEHUH,
a TEMNOXOA «TwWMHPA3eB» — BREpX. (COOCTBEHHBIE HX CKO-
pOCTH OAHHAKOBL! ¥). B MOMEHT oOTmpaBjeHus € TEIIOX0Aa
«Crenay PasnH» ynan cnacaTeqAbHBIH XPYTF, KOTOPBI DOMJbBLA
no teueHuo. Yepes uac Ha 0GOMX TemNOXOAax Owlio mosy-
UeHO pacnopAXeHde no pajJne O TMepeMeHe Hanpas/eHud:
UAYLleMY BHH3 [OBEDHYTb BBEPX, a WAYylIeMY BBEpX nosep-
HYyTh BHW3. ¥cneer s xoMauia temsoxona «Cremad Paszun»
NOJHATh IJBIBYLIMA N0 DEKE CMacaTefbHBI KPYT paHbile,
uyeM BCTPETATCA 06a Temnoxoza?

227. fIpoBepbTe CBOIO CMEKAIKY!

JlBa rauccepa ABWTalOTCA BAOJL OOJBIIOrO 03epa, TYAA
H 06paTHO, He 3ajAepkKuBasach y GeperoB. CKOpOCTh KaXAOTO
radccepa NoctosiHHa. OHW OJHOBPEMEHHO TOKMHYJH IPOTH-
BOMOJIOXKHbie Oepera: rauccep «M» noxkunyn OGeper «A», a

4 CobCrBeifiol CKOpPOCTBIO HAsHIBAETCH CKOpPOCTh, KOTOpas Gbila
On apy TOH Me saTpare suepruH B crofued soae.
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rmuccep «N» — Oeper «B», W BCTPETHAWCH NEPRBH pas B
500 » or Gepera «A»; BO3BpAILAsICh, OHA BCTPETHIHCH BTO-
poit pas B 300 m or Gepera «B».

[lo aTum pavHpIM onpeeauTe MIMHY 03epa B OTHOMIEHHE
CKOpOCTeH rauccepoB. CMEKanxa IOMOMET BaM PEIlUTb 3a-
a4y «B yMe» 0e3 CAOKHBIX BbIUHCAEHHH.

228, Konthys npenorBpaimien

B nocaskax KOJX03HOrO (PYKTOBOrO Caja INPUHAJIH jed-
TeJbHOE YYACTHE W NMUOHEPHl. OTpAfb! COPEBROBAINCE MEXKAY
coboi,

PaGortaan Bce OYEHb CTapaTeNbHO, BOT TOMLKG B OTpSJIE
nuedy [lasapka Mopo3osa uyTs 6bIIO He cayumiaca KOH(DYS.
Bura Berayrua sasBui, yTO ero 6puraja noCajuT IOJOBMHY
TOr0 4YueJaa (PPYKTOBBIX AEPEBbEB, Kakoe OyIeT NOCaxeHo
BCEMM OCTaJbHbIMH THOHepaMpr oTpsza. A Kuprooma Yep-
HOB OTF uMeHn cBoeli, caMofi Gosbuiofl Opuragel moobe-
man BbICAAHTb CTOJBKO JEPEBbEB, CKOJLKO MX NOCAJAT BCe
OCTaJbHBlE IHOHEPHl OTPAfa (Bwmouas W Gpuraay Buru
Berayrusa).

Ha yuacTke nuonepnl paborann HE BCe Cpasy, a IO Oye-
peaun. Bpuraan But u Kupomu Obuin HasHayeunl paboTaTh
COBMECTHO M B NOCJAEIHIOW ouepeib. Bce OCTanbHbie OpHrars!
HX OTPAAA YCHEIIHO BLIIONHMIH CBOW OO0ssaTeabcTBa. Beero
ouu mocaanin 40 pepespeB. Koraa xe moaowso Bpems pa-
6otaTs Opuragas Buty m Kupolin, TO BO3HHKIO 3aTpyIHe-
HHME, 0 KOTODOM HHKTO paHbLIE€ HE NOAYMaJ, XOTH. ErO MOKHO
6BI0 TpeaBuAeTh, IMEHHO: uTOGLI HCIONHMTL CBOH Ofella-
Hua, Bura poamen 6bll 8HaTh, CKOMBKO JAEPEBbEB NOCAAMT
opuraga Kupwoma, a Kupotle B CBOIO OUepeib HEOOX0AMMO
OLIIO 3HaTh, CKOJBKO AEpeBbeB mnocagut Gpurajga Buru, O6e
OpUrajpl KAaad APYT ADPYra, H IOJOXKEHHE Ka3aloCch COBep-
1JeHHO OE3BLIXOAHBIM, IIOKa CTaplUiMi NHOHEPBOXKATHIA He
yKaszaJ BecbMa NPOCTOM U JIOTMUHBIH BBIXOA.

Kakoit?

229, Bo cxOAbKO pa3 Goaniue?

Ecau OT xaXAoro U3 ABYX YACEN OTHATH NOJOBUHY MeHb-
1Iero W3 HUX, TO OCTaTOK OT Goabiuero OyAET BTPOE GOMb-
e ocTaTka OT MEHbUIEro.

Bo ckonbko pas Goapmee yucao GOAbLIE MEHbHIETO?
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230. TemaoxoX M ruapocaMmoiser

Tennoxoa oTmpaBuiacs B JaapHdii Mopckofi pefic. Koraa
o oromesn orT Gepera Ha paccroanuve 180 muab, 3a HHM Bbl-
JeTes TUAPOCAMOJET C SKCTPeHRof noyToi. CKOpOCTb FHApPO-
camoneta B 10 pas Goabine ckopocTH Temaoxoza. Ha kaxoM
PACCTOSHKH OT Gepera ruapocaMofer HATOHHT TEemI0X0xL?

231. Benoturypucrbl Ha apeHe

ApeHoOH caymuT OrpoMHas pOBHAA ILIOIILAAXA. C YETHIPLMS
KPyTOBBIMY JOPOKAaMH. UeTHpe BeJoCHneincTa paspabaThbl-

Pre. 160. Kamnpii penocHneguct eaer no croeft gopodixe.

BAIOT 3JECh CBOM COBMECTHBIH WUpPKOBOH HOmep., Kaxaprk
BEJOCHIEAMCT JABWXKETCA MO cBoeMy xpyry (puc. 160). Ha-
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YWHAIOT ABUKEHWE OHH ONHOBDEMEHHO, H Ka)XKABlY HaumHaeT
M3 TO# TOuYKM CBOEi OEroBoR NOPOXKH, kKOTOpaA OJHKe BCe-
TO K HEHTDY apednl. CKOPOCTh JBIKEHWA KaXAOTO pacCuk-
TaHa MaTeMaTHUYCCKH TOYHO W B YCJAOBHHX eAMHWLAX MOMET
OLITh BLIpaXKEHA CJAERYIOUIMMH YUCIaMH:

CAMHUIL
= 6

Vﬂ yac ’
eRnnni

V,= & )

yac

eaHHHI

V=12 ———
8 yac ’
CAHIINIL

1fd== 15 S,

Hac

JlnnHa OKPYIXHOCTH KaXAOTO Kpyra cocTasndeT '/, ycaoB~-
HOH eAMRMULI JAuHbl.  [IpOAQUIMHTENBHOCTE  BBICTYINIEHHA
BestourypucToB paBHa 20 MuUHyTaM.

ByayT nu Beno(purypucTsl Ha npoTaxeHuy 3tux 20 MuHyT
€lIe OAMH HAW HECKOJBKO pas OJHOBPEMEHHO NOABAATLCA B
TOUKAX, M3 KOTOPBIX OHM HAuyafaH ABHKEHHe?

232, Cropocth padoTh! TOKapa Brikosa

Korza saypear Craauackoft NpeMUM TOKaPb-CKOPOCTHHK
I'l. BLIKOB NOBLICUA CKOPOCTb pe3aHus YyryHa Ha 1690 mfaun,
TO BpeMss Ha o0paloTky meTatqd COKPaTHAOCL ¢ 35 MHHYT
ao 2Y/, MunyT.

Kaxoil ckopocTu pesanus on g06uaca 8 TOT (epuHoi Bpe-
MeRHn?

233. Moeszana Mweka JIoHAOHA

B oanom m3 pacckasoB Jlxexa JIOHIOHa ONUCHIBAETCA,
KaK OB Ba CaHAX, 3aNpMKEHHBIX NATbI0 COOaKaMR, COeIuwt
n3 Ckarpesa K CBOeMy Jareproo, rie HaXOoAWACH €ro yMHpaio-
muil TOBapuuL.

B sToM pacckase eCcTh HECKONbKO BeCbMa JIHOONBITHBIX
NOAPOOGHOCTEH, KOTOPbiE NO3BONAIOT CIENATh U3 HEr0 HHTE-
PECHYIO 3anauy.

B TeueHne nepeBbIX CYTOK IYTH Cann C CODakaMn mepe-
ABAraqucCh € IMOJHOA, 3apaHee Hameuermo#l Jlxewom Jlomno-
HOM CKOpOCTbIO. [l0 mCTeueRMd CYTOK 2 CoBaky mopsasu
yuopaxky u yGexann co craefdl BOJKOR. JIOHIAOHY NDHILAOCH
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HPONOMKATh IyTh HA TPeX cobakax, KOTOpPbIE TAHYJW CaHH
CO CKOPOCTBIO, PaBHOY °/, mepBOHauaNbHO# CKOPOCTH. Beaed-
cTBHe 3TOM 3amepxkku JIOHMOH HpuObI K MECTYy HA3HAUEHHS
HA JIBOE CYTOK IO3JHEE HAMEYEHHOrO CpOKa.

ITo sToMy moBosy aBTop pacckasa sameuaer: «Ecam 6wl
2 y6exasiude cobaki Opobdexany B ynpsixe eule 50 muab,
fl 0no3fasa Obl TOALKO Ha OIMR JE€Hb NPOTUB HAMEUEHHOTO
CpOKa».

Bosunkaer sonpoc: xaxoso Gblio paccrosnpe ot (Ckarses
jo naarepa? B pacckasze 00 2TOM HHMuero He CKasaHO, HO
npuBeAeHHANX JAHHBIX JOCTATOYHO, YTOOH ONPEASIWTb 3ITO
paccTosHUe.

234, W3-32 HeyJZauHbIX aHAJOTHH BO3MOXHH! OUIHOKY

HekoToprie yMOZakMiO4eHHs ¥ HaXKe wUeasle OTKPHITAA
IENAlOTCA 10 araaoeuy, B OCHOBE KOTOPOH JEXKUT Dpeamno-
JIOXEBUE O CXOACTBE ABYX MPEAMETOB B OLHNWX IIpU3HAKaX
WK CBOMCTBAX HAa TOM OCHOBAHMM, YTO 3TH KE NPEAMETHI
CXOAHBl B JAPYTHX IPU3HAKaX.

Ho auamorus Hyuero He moxasuiBaeT. OHa MOXET TOJbKO
HABECTH HAC HA MblCAb, NPABHABHOCTD KOTODOH eue Tpe-
6yeT npoBepKd, NOATBEPKACHUA.

Xopowo npopefenHas aHalOrHS MUMEET MECTO W B MaTe-
MaTHKe, -

SlcHo, 4TO BCEKOE OORApDYXXEHHOE CXOINCTBO B MareMa-
THYECKHX HAeNCTBUAX, B DPUMEHEHWW [paBWd W T. A. 06-
JIEryaeT pellleHue 3anay, moMoraeT MbICaM, OJAHAKO ke, Ha-
Oaronad CXOAHbIE CBOACTBA M NPU3HaKK, HE sabhiBaiiTe H
O PA3JAWYHH MEXKIAY HUMH.

Heynaunble ananormn MOpOKAQIOT HEBEPHLIE INIPEACTAB-
JIeRHA,

BeiBaeT, cnpauivBaeilb cofecepHrKa:

— Ha cxonbko eannuu 40 Goapme, vem 32?2

— Ha 8,—otBeuaer on 06es saTpyLHeBHH.

— A ma cxombko eanuny 32 mewswre, yem 407

— Toxe, KOHEuRO, Ha 8.

— Ilparuabro. Temepe NPUKHHLTE, HA CKOJABKO TNPOLEH-
ToB uucao 40 Goabwe uncaa 327 Bmpouem, He TpyANTeEChH!
9 cxaxy, Ha cxoabko. PoBHo Ha 25°[. A BOT, HA CKOJAbKO
© TIPOUEHTOB yucao 32 menbite uncia 40 —Hazo nocyuTaTh...

—*Yro x TyT CunraTe,— nepeOHBaeT COGECETHHK,— BbI
Xe BeAb CaMM TOJNbKO cefiyaC Ckasaju, 4YTO COPOK OoJbllie
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TPMANATH ABYX Ha 25°/ , 3Hauut, ¥ TpHALATH ABA MEHbIIE CO™
poka Toxe Ha 25°f; ...

[puxonurcs CaMelM NOADOOHBIM OBPA30M PA3bIACHATH CO-
fecefHUKY €ro OmuOKy.

PasHoCTb, ACHCTBHTEIbHO, B O0OMX Cay4yasX OAHA M Ta
ke —8. Ho B mepeom clydae Mbl €€ OTHOCHM K 4Wcay 32,
npunumMaemony 3sa 100°%,, a BO BTOPOM CaAyuae —« uuCxHy
40, npnenmaemomy 3a 100°/,. Bocemb OT copoka CcOCTaBager
Y, wm 20°f,, Wtax, 40 Oonpme TpuauaTH Asyx Ha 25°/,
B TO BpeMa kax 32 meHblie copoxa nHa 20%.

[TpyunHa omubkH cofeceHHKa — B JOXHOH aHAJOrHU.

ITpeanoxuTe-Ka CBOMM 3HAKOMBIM Tak{e 3ajauu:

3agaua 1. Jonyctum, Ram exeMecsyHbIE 3apaboTok yBRe -
unaca Ha 30%,. Ha ckoabko npoueHTOB BO3pOCHa Balla NOKyMa-
TeabHasd CNOCOGROCTH?

3ajaua 2. [1ycTs Bam €xeMecAuHbd 3apaboTOK HeH3MEHEH,
HO NeHbl Ha TOBaphbl CHMxeHH Ha 30°/,. Ha cxoabko nponexTos
HOB_?]CHJIaCb Ballla NOKyMaTedbHas CNOCODHOCTb B 3ITOM Cay-
yae?

3ajga4a 3, DykuHHCTHYeCKHH MarasyH NPy NPOJaXKe KHHATH
caenan ckuaxky B 10°/, ¢ neproHaYasbHO RaMEYEHHOH UCHH! U
npy 3TOM BCe xe moayunn 8% mpubetin. CKOABKO NPOLEH-
TOB MNPUOLIIM TpejnoJaras MepBOHAYAIbHO TOJMYWHTb Mara-
8WH NpH NIpoAaxKe 9TOH KHHTH?

3anaua 4. Ecau paGouuit COKpaTHA BPEMS HAa W3rOTOBJICHHE
aetany Ha P°f, TO Ha CKOJbKO NDPOLEHTOB YBEAH4uJach NPO-
H3BOOUTENBLHOCTE €r0 TPy a?

OmnxGounble OTRETHI HAa 3TH MPOCTHIE BONPOCH! Bl BCTpe-
Tnge He TaK YK peiaxo, HO .. NPEABAPHTENbLHO INPOBEPLTE
cebs.

235. Opuavuecknii kasyc

Jdpepane pumasgHe MaJo OPOSBHAM CeOA B MaTeMaTHKe.
B ofrnacTn wpuaMueckux Hayk OHM Gonee H3BeCTHeL [Jlo-
mWegulde A0 HAC IPEBHEPHMCKHE MaTeMaTHYEeCKHE COYHHe-
HHA HOCAT IO UPEUMYLECTBY HHCTO NPAKTHYECKNH, Y THJIH-
TapHbIN XapaxTep.

OnauM H3 TOBOJOB K BO3HUKHOBEHMIO apHPMETHUECKMX
3a1a4 CAYXKUIY DHMCKWE 3aKkCHBl o Hacaenactee. Bor omua
M3 TAKHX 33734 APEBHOCTH.

Hekro, ysmnpas, OCTaBUI XEHy B OXHAAHMA pebedxa H
CAenan TaKoe 3aBEUIAHHME: B CAyude POXKIAECHMA ChlHAa OTJaTh
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emy ®f, ocrasnendoro umyuectsa, a 'f, marepu. B cayuae
®e POXAEHHA J0uUePH OHAa JO/MKHA TOAYYHTB 'f,, a MaThb
*/, MMyLUeCTBa.

Brnoma saBeiwaTteasi poanna GJaM3HENOB — Malbydka W Je-
Bouky. Taxoro coObITuA saBeUlaTeNb HE WMPEIBUIET.

Kak pasgesuTe HMYWECTBO MeMAY BCEeMH TpeMA Ha-
CTICIHMKAMI € HaWIy4LiuM TPUGTMKEHHEM K YCJIOBHAM 3a-
BEIILAHUA?

MaremaTnueckoe pellleHHe 3TOH 3aJauH 3aBHCHT OT I0pH-
JTHYECKOTO TOJKOBaHMA BOJH 3aBemiaTens, OAHO H3 BO3MON-
HBIX IOPUANYECKUX OOOCHOBAHHH pelIeHHd 3TOH 3ajauH Jpaj
pumckuft opuct CanpBuad [Oaman, Ero pemenue npueene-
HO B OTBETE, HO HE TOPONUTECH 3arJsHYTb B OTBET.

INoaymatiTe, nocnopsTe MexAy co0OH, TIPEAJNONKATE CBOE
peieHue.

236. Ilapamu ¥ TpoOiikaMu

d peumn onpenenuTe PacCTOSHHE OT MOErc AoMa J0
JOMa MOero mnpuaTend. $ e paBHOMEPHBIM LIArOM H IOJ-
NyTH CYHTAJX INard apamy, a NOJINYTH-— TPOfKaMi, TNPHYEM
map nony4unoch Ha 250 Goasblue, 9eM TPOeK.

CKOMbKO IMaroB JO O0MAa MOEro MPHSATENA?

237. Kto exaa na Jowagu?

JBa rpaxjnanuwHa — OOMH Ha JOIIAIH, APyrofi Ha Maud-
He — BbleXa/M¥ OJHOBPEMEHHO 43 AepeBHM B ropof. OauH u3
HUX MOJIOOOH, Jpyro#t mnoxuiaod. Uepes wexkoTopoe Bpems
BBHIACHM/IOCh, 4YTO €CAH Obl NOXKHAOK Ipoexad pacCTOAHUE,
BTPOe Ooviblliee, TO OCTAJIOCh OBl €My €XaTb BIBOE MEHBLIE.
Ecru 66l MOMOJOH 1pOexalt PaccTOsHWE, BOBOE MeEHbLIee, TO
0CTa0CL 6Ll eMy eXaTb BTpOe GOoMblIe.

HoramafiTech, KTO U3 HHX eXaJ Ha JOUIAJAH — NOXKHION HIH
MOJIOHOH?

238. /Iza MOTOUMKJAHCTA

JlRa MOTOUHMKINCTA BEEXalH OAHOBPEMEHHO H3 OJHOTO
A TOro Ke mecra Ha nporyaky. Oba mpoexann oOnuHa-
KOBOE DpacCTOsiHde H BepHyJAnCb XOMOH B OJHO H TO XKe
BpeMs.
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B nyTH MOTOUMKMMCTH OTabiXaid. [IpH 2TOM H3BECTHO,
SYTO OJMH U3 HMX eXaJ BABOE 60 bLIEC BPEMEHH, Y4e€M OTAbIXaJ
ApYro#; BTOPO#H exan BTpoe GOAblle BPEMEHH, YeM OTIbIXajd
TepPBLI. ’

K10 H3 MoTonmxmncToB €Xxan Gmicrpee?

239. B kakom camosaere BOJOAMH nana?

— Cxaxy, mama,— ofpatuacs Boaoga ¢ BolpocoM K
CBOEMY OTUY, JETYUKY,— B KAaKOM W3 CaMOJNETOB Thl HAXO-
AUACA BO BPEMAR BOZAYHIHOTO mapapar’

— Tel Jierko Momeilb BBMHCJHTb 3TO CaM,— OTBETHA
orel, Boaoxe, HapucoBaB «aesaTky» caMoJeToB (puc. [61).

Puc, 161. B kakoM camoaetle BOAOARE nana?

-— $1 BCHOMHUHAIO, YTO YuCNO CAMOJIETOB TO NPABYKO CTO-
POHY OT MeHA, YMHOXKEHHOE Ha 4HCJIO CaMOJETOB, HaXOnUB-
IIHXCA 1O JEBYIO CTOPOHY OT MEHA, J[aBaj0 B Pe3y.bTare
Yycs10,”Ha 3 MeHblIee, 4eM 6B0 ©B1 B TOM CaAy4ae, ecau
6B MO CaMOJeT HAaXOAMNCA Ha 3 MecTa IpaBee.

Bosnoas nopymMaat W noxasasd Ha pPHCYEKE TOT CaMOJeT, B
KOTODOM HAxXOAHJACHA €ro OTel.

Kak nawen Boaoasa camoser ortua?
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240. Pa3gpoGuTh Ha uacTrd

PazppoGure 45 Ha yYeThipe YaCTH TaK, YTO eCJH K TEp-
BOil yacTh npuGaBHTL 2, OT BTOPOM OTHATb 2, TPETHIO YM-
HOXHTb Ha 2, a YeTBEPTY0 PasfienTh Ha 2, TO BCe Pesy.ib-
TaTe! OYAYT paBHBIMA.

CymeeTe cnenath?

241. JIse cmBeuu

IFopAaT nBe CBEYH HEOAMHAKOROH IJIHHHI M pasHoif TOM-
: 1
uliHel. BoJiee AHHHAR NOAHOCTBIO CrOPaET 3a 34 Yaca, a KO-

poTkas —3a 5 yacos.

Yepes 2 yaca 0AHOBPEMEHHOTO FOPEHUA JJIMHE! CBEYEH OKa-
3a/ACh PaBHBIMH. '

Bo ckoasko pas onma Cpeya NEPBOHAYANBHO OBIIA KODPO4E
ApyTOH?

242, Y auBHTeJbRAS APORUNATENBHOCTH

Korma pefsara HapeuraioT ceoero craporo zapyra, Gyx-
rantepa HukanopoBa, oH 00A3aTeqbHO mpepsaraerT HM 4TO-
HuOY Ab NOCUATATD.

M BOT 4ro yAMBHTENBHO: HHOA pa3 OH Iaxe He 3HaeT,
KaKHe YMCIa CKAanblsaid WAW  BBMHTa M pebara, a rasHeT
Ha DesyJbTaT W CPasy CHAMET, Y KOTO NPaBHJAbHLIA OTBET
NOMYUYWACHA, a Y KOTO — HEenpaBUJbHBIA.

— Hy-xa,— ckaxeT oOH,—3auyMaliiTe Kaxkoe-IH60 ueThl-
pex3HauHoe 4HCI0, Kaxaoii cpoe. 3aaymand? Tax... Tenepb
nepecTasbTe NEPBYI0 WGPy B KoHEll 4HCJa. ¥ Bac moay-
YHJIOCh €Ile OJHO yeThpex3HayHoe yucao. Caoxute oba 5TH
yHcaa, Hampumep, 1234 42341 =23075. A Hy, Ckaxure MHE
Balld peayJbTaTH.

Kona: 8612,
IMoas: 4322,
Tong: 9867,
QOas: 13 85H9.

— Bcee owmmnbancs, kpome Toam,

[posepuan. [leiicTBHTENBHO TaK.

Kak 3710 onpeneanmn Huxanopos? )

Beab on e cOBCEM He 3HaJ, KakHe 4HCoa OBWIH 3any
MaHBl pebaTamu!
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243. «Bepnoe Bpemsa»

B wmacrepcky «BepHoe Bpemsi» NPHHEC/H YETBEPO 4a-
COB: CTEHHBIE, HaCTOJbLHbIE, OYIUIBHHK H PYYHBIE.

CTeHHHE 4aChl IO CPaBHEHHIO C CHTHAJOM TOYHOTO Bpe-
MEHM OTCTAalOT Ha 2 MHHYTH B 9ac. HacTonbHbie 4ach Mo
CDaBHEHHIO CO CTEHHBIMH HAYT Bhepel HAa 2 MHHYTH B 4ac.
Bynuabayuk no CpaBHEHHIO ¢ HACTONBHEIMH OTCTaeT Ha 2 MH-
HYTH B 4ac. PydYHble 1O CPasHERHI0 C OYAUNBHHKOM HAYT
BOeped Ha 2 MUHYTH B 4ac. B 12 gacoB BCe uachl ObLIH
NOCTaB/JEHbl IO CUTHAJTY TOYHOTO BpPEMEHH.

Koropelfi yac moxaxyT pyuHble yach B 19 wacoB B Mo-
MEHT CHIHasa TOYHOTO BDEMEHH?

244. Yacsl

Bena ¢ sTuma yacamu. B moaners 2 ampaps U a u Bacs
TOCTAaBHWIH MX TouHO. Uepe3 HeCKo/JbKO HHEl CHOBa IIPORe-
puau. Okasa10ch, YTO MOM YaChl CllelIaT HEMHOro, a BaCHHEI
orcraoT. B mepecyere Ha 1 4ac noayvmnoCh, YTO MOH 4acChl

i
Cneuiat Ha OIHy CEKYHIY, a BaCHHbI OTCTAIOT HA 1 o CCKYH-

JABt B 4ac, Mpr 38HHTepECOBaJTHC'b TaKHMH BOl'IpOCﬁMH:

eC/M HE TepeBOANTh CTPEIKHM HAIIMX YacoB, TO

1) xorma B caenyromimii pa3 Mo H BaCHHBI Yachl fOKA-
3anMyu 6bI OXHC H TO He BpeMA?

2) KOrZa B CAeAYIOUIUH pa3 OHM NOKA3aaH ©Onl OnHOBpE-
MEHHO NPaBUJILHOE BPEMA?

245. B rotopom wacy?

3agaua 1. Yepes HexoTopoe BpeMa NOC/AE IIOTY IHA MacTep
nomes o6enatb. ¥YXOAd, OH 3aMETHJ NOJOXEHHE CTPEJOK Ha
yacax. Korna macrep seprysca, TO OBHAPYXHJI, YTO MHHYT-
Haf M 4acoBas CTPEJKM NOMERAJIHCH MECTaMH.

B xoropoM 4acy BepHyJcA MacTep?

Ecau Bol pazobpanuck B peHIeHHH NEPBOH 3alauH, TO BaM
HE TaK YK TPYOHO §yJer CaMOCTOATENbHO PEIUUTh BTOPYIO
H TPETHIO 3aMauM.

3anaua 2. 9 orcyrcreoBan goma GoJblUle ABYX 4acos,
HO MeHblle TpeX. Koraa s sepHyJCA HOMOH, TO 3aMeTuN,
4TO 3a BpeMs MOEre OTCYTCTBUA MHHYTHas H 4aCoBas CTPEJKH
HalllHX CTEHHLIX YaCOB NOMEHAJUCH MECTaMH.

Ha cxonbke Goubllle HBYX 4acoB s OTCY TCTBORAJ?
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3apgava 3. llkonbHuk Havas peuraTh sagady Mexay 4 u
b yacaMy Bevepa, KOTJla CTPEJKH 4aCOB COBNaJa/H, a KOHYMJ
TOTA2, KOTJAa MUHYTHasf CTPeJKa OKa3alachb NPOTHB 4acoBOH
(10 OZHOH MPAMOIL),

CKOMbKO MMHYT pelllasl 3afiaiy IUKOALHHK # B KOTOPOM
yaCy OH 3aKOHYHJ DellleHHe?

246. B KOTOpOM Hacy Hayaloch W KOHYMAOCH COoBelanue?

CoBewmanye Hayanochb MEXAZY 6 M 7 yacaMy Beuepa, a
oxoHumioch Mexay 9 u 10 uyacamu Beyepa.

Onpenemute TOYHO, B KOTOPOM Yacy Ha4aJoch H OKOH-
YUAOCh COBENIAHME, eCIM MHHYTHaA M 4acoBad CTPEJKH 33
BpeMA COBEIZHHA MOMEHANHCH MECTaMH.

247. CepaHT TPEHWPYET Pa3BeN4MKOB

Komanzup oTZeneHna pasBelynkos, cepmanT (CeMOYKMH,
TIOJB3YETCA KaXKABM yJIOOHBIM CAydYaeMm, uToObl TPEHHPOBAThb
CBOMX HOJYMHEHHBIX B HaOJMIOAATeNbHOCTH, CMEKAJIKe, BOEH-
HOM XUTpocTH. TO OH HEOXULAHHO CIPOCHT:

— CKOJBKO ONOp Yy MOCTa, KOTOPHIH Mbi NIEPEXOAUIN Ce-
TOHA?

A TO 3ajayy IPeANOMHT CBOMM pPa3BEAYMKAM JJA pas-
MBIUIVIEHHEH Ra ZocCyre.

— IlpencrapbTe cebe,— cxaxeT, HampWMep, CeMOYKHH,
nomelxuBag TPyOKO,— YT0 JABa pa3BeAUYHKA H3 HAMIero ofr-
pAa HampAaRJEHH! B OJHH M TOT ke nyHKT. O6a oHM mpo-
ITH OQMHAKOBLIA IyThb, HO NEPBBI U3 HHX 3aTpaTU] Ha
BECh TIYThb OJHO BpEMSa, a BTopoit — gpyroe. [lepsoiit passen-
YUK IHeJ € KaKOH-TO ONpelNeNeHHOHl CKOPOCTBIO TIOJOBHHY
BCETO 3aTPAyeHHOr0 WM BpeMenu. DBropoi passemunk
C TaKOH e CKOPOCTbIO 1eJ TNOJOBHHY Ny TH. Bropyio mo-
JOBUHY CBOEr0 BDeMEeHH INepBH pasBeAuux Iiea C H3-
MEHCHHON CKOPOCTBIO; C TaKOH Ke H3MEHEHHOH CKOPOCTbHIO
e BTOPYIO HOJOBHHY NV TH BTOPOH paspemviK.

KoTopelii w3 HMX Ckopee NMpHIIENT XK MEeCTY HasHaYCHHS?

s pemieHus aTofi samaud pasBeAdHKH OpadE pasroob-
pa3Hble 4MC/Ia B KayeCTBe NYTH M CKOPOCTH KakK II€PBOHa-
Ya/MbHOM, TaK ¥ WSMEHEHHO!, NPOM3BOAWIH COOTBETCTBYIOLIME
BRIYUCACHAA M KaXAbA pa3 NPHXOOWIHM K OIHOMY H TOMY
We pe3yabTaTy:

nepeviii passeduux merduie mpamusi EpemMest HaQ 8ech
nymu, uem smopoi.
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Te w3 pasBeqyYHKOB, KOTOPHIE pewland 3agauy aareGpa-
YECKH, MONYYaJH TOT Ke OTBET. TeM CaMEIM OHH JOKA 3 hi-
BaJNd, YTO B YCJIOBHMAX 3alayl NEPSbIi PasBEIYHK IIpH-
JET CKODee BTOPOrO He3aBHCHMO HHM OT pacCTOfHHA, HH OT
QHCJEHHOH BEJUYHHB! HX CKOPOCTEH.

CmoxeTe qH BBl AaTh PELICHHE 3TOH 3aJaul «Ha OyKBaxX»?

248. [lo aByM coOGUIEHHIM

Coobmenue mepsoe:

— Iloesn N mnpoiues MHMO MEHA B TEUeHHe f, CeKYHA.

Coobuienne BTOpOE:

— Tor xe moean N mpouies uyepes MOCT JUIMHOH B
@ METPOB B TEYEHHE #, CEKYHA.

Kak no stum nByM CcOOOUIEHHAM ONPERENUTH IIHHY U
CKOPOCTb Moe3fa N B NPEANONOKEHHH, YTO CKOPOCThb Moe3jia
HEH3MEHHa?

249. CKOABbKO MOCTPOUTH HOBBLIX CTAHURH?

— DBypHLI pOCT IPOMBIILAEHHOCTH U CRAbCKOrC XO3AHCTBEa
B Hawell CTpPase CONPOBOKAAETCA CTPOUTENLCTBOM HOBbIX
HOCEIKOB M TOPOAOB, @ CJELOBATE/NbHO, H HENPEPLIBHEIM pac-
HIMDEHHEM CETH KEJe3HbIX A0POr,— CKka3aJq BayadbHHx N-cxoif
KeJse3golt noporu Ha ofulem codparuu paboynx g CayKaulHX.

— Ha oxngoit 13 BeTOK Halleit 10pory,— NPOLOIKAN OH,—
B OmpKaiilzee BPeMS 3aKaHYUBAETCA CTPOMTEABCTBO HOBBIX
TIACCAXKHPCKUX KEJE3HOAOPOKHBIX CTaHUKH., Mbl n0KHH 06-
PasleBO TNOATOTOBUTBCA K HX OTKDHITHI M HE AOMyCKaTh
nepeboeB B paboTe TpaHCIOPTa.

— Hanevaransl 19 HOBble KOMILIEKTHI OHJIETOB AJIA Tac-
CAXKHPOB, NOJb3YIOLIMXCA Haiueidl BeTKOH?— MNOWHTEpPEecoBaICH
CTapuiMil Kaccup HOpoTH.

— [la, Bce nHeoBxoaumble GHAECTH IIPUTOTOBJEHL!, NPH-
YyeM AJIA TOMO YTOOHI Ha JAI000# CTaduUMM HaUlEd BETKW mac-
CakMp MOl TOJYYWTh 32paHEe 3arOTOBJEHHbIH OWAET 10
ai0God APYTOH CTaHUMH 9TOH e BETKH, NPUULIOCH B CBA3U
¢ OTKPHITHEM HOBLIX CTarilHil HameuaTaTb 46 JOTMOHHTENbHHX
KOMILIEKTOR GMIETOB.

OmpexenuTe DO STHM AAHHBIM, CKOJAbKO CTaHUME Oblo
Ha N-Cko#l HEJNEe3HONOPOHHONH BETKE H CKOJIBKO IOCTPOH/IH
HOBBIX CTaHIWMNA?
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250. Bpiopath ueTnipe cA0Ba

™M B cronbuke cheBa 14 caoe.
Mup B xa}poMm c/i0Be, Hauy{Hag® CO BTO-
GJAT poro, uuciao OyxB Ha oary OGoab-
CJABA e, yem B ApeAnlAyMleM. B mocrea-
NOBEJA HeM CJ0Be  «camooOpazosaHue» —
CBOBOJA 15 6yxs.

EAWHCTBO M3 BCex 3TUX UeTHIpHAAUATH
COIHMANU3IM CJOB BHIOSDHTE 4E€THIPE CJOBA TaK,
MATEMATHKA uyTOoOB  OblIM  CHpaBeHBLIMM  CAe-
PA3MbBILIJIEHHE AYOUNe ABa DaBEHCTBA:
KBAJNOUKALIUS a*=bd, ad="b"c.
BOO/LYLIEBJAEHHE Uepes a, b, ¢ n d 3nech 06o-
IJEKTPHPUKALNA

CAMOOBPA3OBAHUE 3HAUYEHBl KOAKUYECTBRA ﬁy'KB COOTBET-
CTBCHHO B IIEDBOM, BTOPOM, TPETbEM

# YETBEPTOM CJ0BaX, BLIOPAHHBIX BaMU.
Kakue sTo caoBa?

251. HonycTumo Ju Taroe B3sewusBauue?

Xopoiuue YallleyHbE BECHl AO/MKHBE ObITh DAaBHONJICYNHMU
(@ =", puc. 162). Ha wO/IXO3HOM pbIHKE OTKPLIICA HOBhIH
Japex mO TNpojaxe GaxanelHetx ToBapoB., K coxaneHuio,
BECH], LOCTABJEHHBIE B JapPEK, OKasaJlHCh HEMHOTO HEPaBHO-
INeYUMH, ¥ TOJB30BATHCA HMH HE Da3peilasioch.

— HenobpoxayecTBeHHEIE BeCh! 3aBTPa GYyNyT 3aMEHEHH
BPABUILHBIMY BECaMH,— CKa3aJ JIMPEKTOP IpoaaBIly,— a NOKa
TOpryfiTe TONMBKO pacdaco-

BaHHEIM TOBapOM.

[lepen caMbiM OKOHYA- ——= R T
H{eM BpeMEHH TOProB/H Gbl-
J1a IPOiaHa MOCJ/IeJHAA TayKa e & e 7

pacdacoBaHHOrO caxapa, HO
npyiLes ele OAfH NOKyNa-
Teb, NOXEJABUIHE KYIUTh
2 Kz caxapa. [TpogaBiy He XOTenOCh OTHYCKAaTh fIOKYNaTenst
HeyA0BAETBOPEHHBIM. OH peilin] BOCHOJIB30BATLCA HEBEPHLI-
MH BECaMHM M TIPEITOMMI NOKYHNaTe 0 Takoii crnocob B3se-
IABAHNA:

— §1 nmoaoxy 1 xz rupb Ha J€BYKW YallKy BECOB, He
YPAaBHOBEINNBAs WX, a CaXaD — Ha TPaBYld, a XOTOM Haobo-
POT: TMpH Ha NPaBYI) YallKy, a caxap Ha JeByio. 5 mymaio,

Pic. 162,
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yTo 3T0 OyAeT CNpapeAawBO, TAK Kak €CH B TIEPBOM Ma-
xeTe y Bac Oyfer caxapa HemMHOro Meree 1 x2, TO BO BTO-
POM—Ha CTOJbKO e boree.

Moxer Ju nokymaTeJb COTVIACHTBCA C TaKHM CHOCOGOM
B3BEITMBAHKA?

Adonmonuurtedrnne BONPOCH. 1} 3Haere Ju BH
0 TOM, YTO CYHIECTBYeT Cnocol (M Jaxke He OXHH) TOYHOrO
B3BEIMBANYA HA HENPAaBUJLHHLIX W HREYPaBHOBEUIEHHHX Ya-
IDEYHBIX Becax?

2) Kak ompefiesuTe BeC Ipysa Ha HEPaBHONMIEYHX, HO
NPeABapHTEIbHO YPaBHOBENIEHHBIX BeCax? :

252, Cron B Komap

Onuyg moburesh MAaTEMAaTHYECKUX DasBACYEHNH, 3aHNMAACh
KaK-TQ PasJHYHBIMH INpeobPasOBaBUAMH  anre0pauyecKux BhI-
pa¥eHHH, NPHINES K CTPAHHOMY BBIBOAY, YTO BEC CJIOHA pa-
BeH BeCy xomapa! On paccyxjan CAeLyromuM obpasom:

A2 (D

o I
ﬁlll,!fflr ?
|I

— .,;'!l'l i

Puc, 163. Bec cnona pasen secy komapal
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[lyctb x—Bec cioHa, a y—pec xomapa. (6o3HauuM
CYMMY 3THX BecCOB uepes 2uv:

x4 y=2v.
K3 3TOr0 paBeHCTBAa MOXHO IONYYHTh €IIE NBa:
X—2v=—y, x=—y-20.
[lepeMroMuM NOWIEHHO MOCJAENHME JBA PABEHCTRA:
X —20x =y* — Juy.

[Tpudaene Kk 0GeuM yacTAM NOCJEIHEr0 PaBEHCTBA MO 77,
HOJYYHM:

x—2vxt+ v =3y —2vy--7* mm (x — ) =(y—v)

Hseaexas xBaLpaTHHIA KopeHb M3 OfeHx dacTeff nIocJeIHero
PaBeHCTBa, MNOJNYYHM: X — U=y —7v, Wl X=}, TO-eCTh
BeC CJIOHA (X} paBeH Becy woMapa (y¥).

Pas6eputech-ka, B ueM TYT AEJI0?

253. IIsTv3HAYHOE HUCAO

OnnaAN MHE BCTPETHIOCh HHTEPECHOE NATH3HAYHOE
yucao A. TIpunucHiBas eiWHHIY BIEPEAH 3TOF0 YWCAa, 7 TO-
Jyyas, KOHEUHO, yHCAO LIectusHayHoe: [1][A]; npumuchipas
eNMHUIlY B KOHIE €ro, i TOXe IoAyYal) WeCTH3HAYHOE 4H-
cno: [A][1]; Ho BTOpOE WIECTASHAYHOE YHC/IO OKa3HBAJIOCh

[AUL _ 5 Hagaare sto wneao A.

BTpOe 60abille MEPBOTO: Ti[A]

254. Jlet 0o cTa pactH Bam 6e3 CTRPOCTH

B ozHoM clyuae 3aliada DpHBJeKaresbHa NPeXeabHON
YETKOCTBX) M JAKOHHYHOCTBIO YCJOBHA, B JApYrom, HaoGopor,
HCKOTOPOH BHUTHEBATOCTHIO, «34MYTaHHOCTBIO» YCJOBHS, IO-
XOKEero Ha TOHKOE Y30pyaToe KpyMKeso.

He xotuTe s, HanpuMmep, YCTaHOBHTH COOTHOILEHHE MeEX-
Ay MOWM M BalllUM BO3PAaCTCOM IO CJAEAYIOUIEMY «Y30p4aTOMY »
Y CJIOBHIO.

Cefigac Mpre u BaM mmecte 86 get. Uucno moux Jer co-
cTaBaseT **{,; OT BO3pacTa, KOTOpHIH BHl Oyjlere HMETh
TOrZA, KOTZa MOH B0O3PAacT COCTaBUT °f,, OT TOrO yucjIa JET,
KoTOpoe Bbl MMeJH Obl, ecad Obl JOMHIH A0 TakKore BO3-
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pacra, KOTOpHIH B [Ba pa3a OOJbLIE YHC]Ra MOHX JET B TOT
MOMEHT, KOTJa s MOTY ObiTb BABOE BaC CTapille.

{CKOJIBKO JIET MHE U CKOJIbKO BaM?

PemtuTh 9Ty 3agauy MOXMHO CNEAYOUWHKM AOBOJLHO OCTPO-
YMHBIM CROCOGOM.

Pewenne. BcmoTpurecs B «kpyXeBO» YCJAOBHA 3a03YH
¥ BBl DPa3/qMunTE CAERYIOLIME «Y30phbl», HAOYUIME OT KoHUA
330344 K €€ Hayagy.

1) B kawofi-To MOMEHT BpeMERH A MOTY OBITb CTapule Bac
BaBoe. Ecsau B 3TOT MOMEHT Ball BO3pacT X, TO MOH — 2x.
Hso0pagum ANA HACJASOHOCTH STO COOTHOILIEHHE BO3PACTOB
ABYMS OTPESKaMH, U3 KOTOPbIX OAHH BABOE JJAHHHEE APYrOro:

s = Z‘T & ——
57 Ber

Orcioga creayer, 970 5 Crapure BaC Ha X JieT U 5T4 pas-
HOCTH B HalIMX BO3pacTax OyneT BCEraa.

2) B xako#i-To ApYro# MOMEHT BDEMEHH MOA BO3pacT Co-
CTaBssieT °f, OT Ballero, KakuM OH Obl1 B MOMEHT 1); oTpe-
30K, H300pawanllui MOH BO3pacT, Tenepb NOMKEH OHTh AMH-

.ol 1
BO# 2—4— X, a Balll, KaK BCErfa, Ha X MeHBIUE, TO-ECTh 173- X

! I !
< 2;—.3‘ 74.1'-—:--

574 Bat

3) Cefvac yneao mMoMX JeT cocrasafer '®f,, oT Balmero
BO3PACTA, KAKAM OH Ol B MOMEHT 2), TO-€CTh I+ o X ==
79 75 11
== g3 %> @ BAM NOTPEKHEMY HA X JIET MEKBIUE: 5 X—X == gt

le _ % d ot
&% &6z
57 . B

Tak Kax cefiyac Ham BuecTe 86 Jer, TO x+64x—~86
O'I‘CIOILa x—64 CaenoBaTebH0, MHE ceﬁqac 64=75 ner,

a BaM -64=11 JIET.
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Tak nonyyaerca no 3anade. B neficTBUTENBHOCTH Ke MHE
euwle Jasnexo He 75 JeT, 3ar0 BaM, BepoATHO, Ooabiue 11.

Fue oaRYy aHAJOCMUHYID 3aayy pellHTe CaMOCTOATENBHO.

Teneps MHe BABRoe GoJbhle JeT, uyeM OBLIO BaM TOrAa,
KOrZa MHe OBIO CTOJNBKO JIET, CKOJBKO BaM Temepb. Koraa
BaM OyZeT CTOJNLKO JIET, CKOJABKO MHE TENepb, TO HaM BMECTE
6yzer 63 roma. Cxo/bko TeNepb JET KaXKAOMY H3 Hac?

255. 3apava Jlokd

STy sajady mnpHAyMan (paBuysCKHii MaTeMaTHK NPol-
noro Beka . JIokd. Ero cooTeueCTBEHHHK, MaTeMaTHK Jleaan
pacCKasbiBacT CHELYIOLIYI0 HCTOPHIO, Py4vasch 3a ee a0CTO-
BEPHOCTb.

Ha oznomM HayyHOM KOHrpecce B KORUE 3aBTpaka, Ha
KOTOPOM IPHCYTCTBOBAJIO MHOTO H3BECTHBIX MATEMAaTHKOB U3
pasHbIX CTpaH, Jlokd BIpYyr 0OBABHA, UTO OH XOYET Npeino-
MUTh BCEM OPHCYTCTBYIIUHM OIWR M3 CaMbIX TPYIHLIX
BOSIPOCOB,

— S nonaraw,— ckasan  JIokd,—uT0 KaOMAHI NeHb
B noajgenb w3 laspa B Hbwo-liopk ormpaensercs mapoxon H
B TOT € CaMbii MOMEHT MNAapOoXOA TOH K€ KOMIAHHH OT-
npasaserca 43 Huw-lopka B NaBp. [lepeesn coeepiuaerca
POBEO B 7 CYTOK KaK B TOM, T2aK M B APYTOM HAalIPaBIeHHH.
CKOJMbKO, CYAOB CBOEHl KOMOAHHMM, MAYUIMX B TPOTHBONOMON-
HOM HampaBAE€HHMM, BCTPETHT TAPOXOA, OTIPaBAAIOLIMACE
CerofiEa B NosAeHb 43 INaspa?

Kak Bol oTBetnau Onl Ha Bompoc Jliokd? Ilonymaiite o
rpagHuecKOM CIocobe pelieHHs STOH 3ajad.

256. CpoeoOpasnas IIporyJixa

JByM ManbuHKaM HEOGXOAHMO OBLIO COBEPIIHTL HeGO/b-
IDoe NyTEeIeCTBHE Ha BeJocHnenax. B nyTh y azuoro us
HHX TOJOMAJCA BeJOCHNEA H UPHUIIOCH ero OCTaBiaTb AJs
nounnkd. HecMOTpa Ha 3TO, MaJbUMKH pelldIH HE TIpephi-
BaTh CBOETO MYTEUIECTBHS M HPOAOMKATH €r0 OTYACTH MEem-
KOM, OTY4aCtM Ha BeJOCHIENe CJeLYIoUMM 06pasoM.

Orupapiai0Tca OXHOBPEMEHHO 06a: OJAUH Ha BEJOCHMEZE,
Jpyro# memxoM. B U3BECTHOM MecTe BeJOCHTENHCT OCTABUT
Besocuniea W GyZet mpoao/mxath cBoM nyTh nmemkoM. Ero
COYTHHK, AORAA JO YCJOBJECHHOIO MecTa, CANET Ha BeJOCH-
nex 4 B TOT MOMEHT, KOTRa JOrOHHT CBOEr0 TOBAapHILa,
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BHOBb YCTYIHT €My BeJocHmen, CaM ke OyaeT TIpOAOMKAaTh
0yTh MEUIKOM,

Ha xaxoM pacCTOsHMM OT KOHEHHOrO NYHKTa HX HOyTe-
wecTsus CACAYET OCTABUTH BEJOCHNEN B NOCAEAHAR paa,
4T06El 002 MadbuuKa OJHOBPEMCHHO JOCTHIVIH KOHEYHOrO
NyHKTa, €CJa# OT MECTa aBapHu A0 Reau MM octanoch 60 xaz;
NCHIKOM OHM HEPCABHTAOTCA N0 5 KM, 2 HA BEJAOCHNENE —
no b xm B vac.

Bbl1 JM BLIPOAHBIM D18 MaAbMMKOB Takoff ¢mocod mepe-
JBUMWEHHA?P

257. 01RO CRONUCTBO mpocTHIX ApOoGeH

Hanunrute CKONBKO XOTHTE pasHblX MNPOCTHIX Apobeit,
YUCAUTEAH M 3HAMEHATEH KOTODBIX NOJIOXKHTEJbHEL

CocTaBbTe HOBYK APOGh, HUCAHTENb KOTOPOH paBHANCA
Obl CyMMe BCEX 4YACAHTENCH, @ 3HAMEHATeJb— CyMMe BCEX
aHaMEHaTesell HANMCAHHBIX B8aMA ApoGed. 2Tta HOBasa APOdb
006513aTeNLHO OKaXKETCA O0JbHIE CAMOH MeHblUeH, HO MeHbtle
camMoil OoJibLlIell M3 HAMCaHHWX BaMM Apoded.

[TpopepeTe 2T0 CBOMCTBO HA KAKOM-HHOYAb HPUMEDE H
JIOK3XHTE €ro CHpPaBeAJHBOCTL Al JOBOro 4ucaa Jodbx
HNOJOXKHTEMbHLX apobeil.




I'TTABA JIEBATAS
MATEMATHKA MOYTH BE3 BbIUNCJIEHUM

Pemenne BCsikOf B8agauW B TOH WJIH HHOH Mepe OIH-
paeTca «Ha pacCyXAcHus», HO OCOOYI0 NPHBAEKATEIbHOCTH
HMEIT TaKHe 3alaud, B KOTOPbIX OCHOBHYIO, PELU3IOLLYIO
poab HrpaeT MNpPABAILHOE TOCTPOCHHE IENOYKH TOUYHKIX,
VHOT3 OYeHb TOHKMX DacCyXaeHuil.

Hekoropele 43 3aja4y moZoGHOrO poda SBJAAIOTCH CKOpee
JIOTHYECKHUMH, YeM MaTeMaTHYeCKHMH, HO H TakHe 3ajauH
pa3BHBAIOT «MATEMAaTHYECKOE MHIJIEHHE», Y4YaT «AyMaTb»,
«aHaMM3UpOBaTh», 3aCTABARIOT UCKATh HeulaGJOHHBIE MyTH
pelIeHHs.

258. B TeMHOII KoMBAaTe

§1 Bouien B koMmHaTy, 4TOOB B3aTh M3 mkada cBou 6o-
THHKH U HOCKH. B KkoMHaTe cpana cecTpa, u OblIO COBCEM
TeMHO. $] Xopowio 3Ha4, B KakoM MecTe Uikada HaXoATCA
MOH Tpu fapel GOTHHOK — BCE pasHeix (racoHoB, W 12 nap
HOCKOB — Y€PHBIX H KOPHUHEBLIX. MHE HEe XOTEe/JI0Ch 3aMHIaTh
CBCT, 4TOOB HEe Pa3ByauTb CECTPY.

JeficTBurebHO, KaKk OOTHHKM, TaKk H HOCKH i O0Hapy-
JKA HA CBOMX MeCTax, HO, JAOMKEH npu3HaThCst, B Gecro-
pAzKe —TPOCTO Ipyny H3 6 GoTuHOK M Kydy U3 24 HOCKOB.

Ckoabko OOTHHOK M CKOJIBKO HOCKOB (CaMOE MEHbLICE)
MHE HAAO BBIHECTW H3 TEMHOH KOMHATh B CBETIYIO, YTOOBI
obecneunts cebs mapoil GoTHHOK oaHoro dpacoRa H Tmapoi
HOCKOB OJIHOTO Lsera, IIPH SToM hacoH 00yBH H UBET HO-
CKOB MHe OBLTH 6e3pas/H4HbI?
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259. Sioaoku

B amwke mnepememaner s6aoku Tpex copros. Kakoso
HaWMEHBUIEE KOJMUYECTBO AGIOK, KOTOPOE Hajo B3ATh Hayras
M3 fAlIHKa, HE 3arAAnbiBag B HEro, uyToOb! CpedH BHIHYTHIX
ss6nok oxasaauch: 1} xota 6 2 a6J0ka OZHOrO COpTE;
2) ¥018 Gbl 3 A6n0Ka OAHOTO CopTar?

260. Iporaos norolw {IWyTxa)

Ecau B 12 yacoB HOYM HAET JOXAb, TO MOXKHO JH OKH-
naTh, 4YTo 4epes 72 vaca OyzeT CoaHeyHas noroza’

261. Henp aeca

B «aeHp Jieca» ABYM THOHEPCKHM OTPRA&M — yYauldM-
ca IV u VI wniaccos Hawell wxoAbl — ObI0  TIOPYYEHO
NoCaAdTE AepeBbd TO O00E CTOPOHb YJAHIM 10 PaBHOMY
KOJMMMECTBY Ha KawJOH CTOPOHE. .

YUtobpl «HE ymapHTb JHUOM B TPA3b» NEpea HIECTHKAAC-
cCHuKamy, THMOHepH [V knacca BuIWLMM Ha paCoTy NOpadbuie H
ycmenn MOCAAHTb 5 REPEBbEB, NOKA NPUIVIM MECTHKIACCHHKH,
HO 0Ka3a/40Ch, YTO OHY CaXahW AEPEBbA HE Ha CBOEH CTopoHe.

MMpuuitock muonepam 1V knacca UTTH HA CBOW CTOPORY
W BHOBb HauwraTh padoTy. llleCcTHkNaccHUKH, KOHEWHO, 3a-
KOHYMJIW CBOK padoTy paHplue, TOrna NPencematess COBETA
oTpAxa TUPEANOKIHI:

— TMoiineM, pebsTa, nouomxem koManze IV knaccal

Bce coraacuanch. [lepemn Ha ApPYTyK CTOPOHY yJu-
1Bl, TOCAAMIH D AepeBbeB, OTAasd, 3HAYUT, AOAT, A& €ule
ycnead HeCaauTh & AEpeBbEB, M BCA pafora 6nlza sa-
KOHYEHa.

— XoTb B! OPHILIH paHblle HAC, 8 BCE-TAKM MBI Bac
000rHaaM,— NOCMEAJICH OAMH LIECTHKMAACCHHK, oO0paulafCh K
xomange IV xnacca.

— Hoaymaews, oborsmamu! Ha 5 pepesbeB TONLKO,—
BO3pasui KTO-TO. :

— Her ne Ha 5, a Ha 10,— samymMenn IIECTHKAACCHHKH,
Crnop pasropaica. OJHM HACTAWBAIOT HA TOM, HYTO Ha «D»,
JpyTHe THITAOTCA Kak-TO ROKasaTh, yTo Ha «10».

JIo uCTHHBI, KOHeuro, AO6panuCh, HG CIOPUIU NOJTO.

Kro xe mpaB?
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262. V xoro kaxkoe Hma?

— PefaTa, B Haul JNeTHUHA NOHOHEPCKMA Jarepe 3aBTPA
VIPOM TpWEAYT TpH €ll¢ HE3HAKOMBIX BaM  MalbyHKa:
Bypos, I'prauer n KauMerko,— ckasan BOXaTHU, 00palladgch
K TPYOOe CHAeBUIMX HA JAYy:KafKe MHOHEPOB H3 CTapIUEro
oTpaza.

— § mory coobumTh uMeHa 3TUX MajabyukoB: Koas,
Ilera u Ipuua.

— Ho xro ke u3 aux Bypos, kro 'puzueB u xro Kau-
MEHKQ?

— [Mlasaiite, Oynem yraauiBaTh,— IPEAACKHA KTO-TO W3
pebar.

— §1 aymaw, uro DBypoe—srto damuins Koumm,— pas-
Banca eme O;MH ToJoc.

— Her, Tl He yrapan,—oTBeTus BoxaThil.— M coscem
HE HaJA0 YTaAniBaTh. BH MOMETE CaMH TOYHO ONPEAENHTb
He TONbKO MMeHa Dypora, [puaweBa n Knumenko, Ho paske
H BO3PaCT KaXXAOTO M3 3THX MaJb4YHKOB MO TEM HEMHOTHM
KOCBEHHbIM CBEJCHUAM, KOTOpbIE # BaM ceddac coobuly
0 HUX.

[Mpensioxenre NMoxasanoCh 3aMaHUHBLIM H GblIO NPHHSTO
C YA0BOJIbCTBHEM.

— K ToMy, YTO BH YXe Y3HANH O TPUEINAIOWUX MAlb-
Yngax, A A00aBI0 €le TOJAbKO CHACLYIOUIHE (aKTH:

1} Otent Hann CepoBoil, KOTOPYI0 BBl XOPOLIG 3HAeTe,——
poadoi#i 6pat matepr Byposa.

2) Meta mowen B mkoay 7 JAeT W YUUICA OTIUYHO,
A B IMCBME, KOTOPOE fi HEJAABHO TOJYHYUJI, OH MUIIET:

«...Hakoneu-to B atom rogy s HayHy H3yuyaTh aaredpy,
TeOMEeTPHIO, (H3HKY...».

Hobasmio eute, uyro Haw naceynuk CeMeH 3axapoBuy
Moxpoycos mpuxoantcs [leTe pomspiM Aexymixofi u Xaer
CBOETO BHYK2 C HETEPICHHEM.

3) 'pnnues crapwe [letu Ha | ron.

4) I'puma crapwe [lerw nHa 1 rox.

— 270 BCE?

— JHa.

— Ho He Manosato M MBI y3HaJH O MadbYUKAX,~— H0-
CUMHEBAJICE KTO-TO.

— Broomse RoCTaTo4yRO, UYTOOBI NOHOCTHIO PEIIATH [O-
CTaBJICHHYIO 3aauy.
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[Tocsie HempOAOMKUTENbHHX CIOPOB, PACCYMUEHHH M CO-
MOCTABICHAN TIONYYEHHBIX GaKTOB pedaTa HallVIM €AHHCTBEHHO
BO3MOXKHOE pelCHHe M TOYHO ONpPEACAU]H HMsS W BO3pacT
CBOHX HOBBIX Tomapmineit: Byposa, I'pussesa n Kanmenxo,

263. CocTsizaHHe B METKOCTH

Tpu manbunxa — Arpaproma, Bopa u Boaoas ~— crpessiny
U3 MeNKOKanuOepHhIX BHHTOBOK IO CreUMafibHOM MMLISHH,
usobpaxennof Ha puc. 164, Kax¢ueli u3 MmanbunkoB caenan
no 6 suicTpenos. MecTa
nomajaHuii B MUILIEHD
OTMEYEHBl HAa PHCYHKE
ToukamMu. Korga mnoxcuu-
TanH pe3y/nbTaThl, OKa-
3a10Ch, UTO Ka)XAblit #3
MaJbYUKOB BuiOWA Mo 71
ouxy. IIpu 3TOM H3 BCEX
18  BHICTPEIOB  TOJBKO
OIMH Jai TonajaHue B
HEeHTpalbHHLiE  KPYT MH-
uieHH (50 o4koB).

Komy #3 mambyn-
Ko — Auapiowe, DBope
um Bonoae — npunande-

Puc, 164. PesyabTaThl cocTAsanus, — JKas 3TOT CaMBblf  yJaau-

HbIH BLICTPEN — 1 3a0bL.
Ho Bb 3T0 MOXET€ YCTAaHOBHTb TO CAEAYIOUIMM JaHHbLIM:
nepBbie 2 BLICTpena Jasu Aspwwe 22 ouxa; nepsoiii BhI-
crpen Bononu aaa emy Tosbko 3 ouxa. :

KTo ke us ManbunkoB moman B HEHTpaJbHOE aOJOKO
MUIIEHU?

264. Noxymka

Jlepouxa Kynwaa B marasune 42 waparnama: 15 obwik-
HOBEHBLIX N0 16 kxomeek, 7 useThbIX IO 28 komeek, 12 ana
yepueHna w 8 xummdeckux. Eif Bumucasu vex #a 8 p. 90 xom.
Llenbt Ha XHMMYECKME KapaHiaIlu W KapasAallk And dep-
YEHMS AEBOYKA HE [OMHWJA, HO 3Hana KOJHYECTBO STHX
KapaHpauefi, DOTOMY OHa Cpasy OOHapyXhHia owubky B
yege W 3agsuna o0 3TOM mpoxaBily. IlpoaaBen nepecunTtan
CyMMY, H3BHHWJACA H HCIPaBUA uCK.

Kax geBoyka oGmapyxuha oumbky?
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265, TNaccaXxupsl OJHOTO KyTie

B kyme oanoro u3 paroHoB mnoesna Mocksa — Ogecca
€xanau MOCKBMY, JEHHHrpajgel, TYJSK, KHEBJSHHH, XapbKOB-
YaHMH U ozeccuT. Mx ¢amuann sHauynnamichs OyxBamH A, B,
B, I, IukE.

B zopore BHIRCHHMOCH, 4TO A M MoCkBHY — Bpaum; [ #
JNEHUHrpaJEn — yunrens, a Tyasik i B — nuxeneprl. bu E —
yuacTHHKB OTCUECTBECHHOH BORHBI, @ TYJAAK B ADMHH COBCEM
He CAyXun. XapbkoBuaHMH cTapumie A, opeccuT crapmwe B.
B u mocksmu comnn B Knese, a B n xaprkopyarun B Bun-
mune. Onpenennte npodeccHio KaXKJAOTO M3 STHX IIECTH Nac-
CaXXHPOB H MECTO KUTENbCTBA KaXIOO H3 HHX.

IIpumeuanne. He jumen nmrTEpeca BOUNPOC O HEOOXO-
AUMOCTH U NOCTATOYHOCTA KOJAMYEeCTBa (AKTOB, YCTaHaBu-
BaEMbIX YCJOBHEM 3TOH sasayn.

MoxeT ObITh 3aHHTEPECYETeCh 3STHM HEBOJBIIEM HCCe-
ILOBaHHEM ?

266, ®unan TypHHpa maxmatHcTOoB COBETCKOM Apmuu

B ¢urane typenpa maxmartucros CoBeTckol ApMiHM BCTpe-
THJAKCH TIPEACTABATENH BOCHMH BOHHCKHX 3BaHHI: NOJKOBHHK,
Mafiop, KamnuTaH, JeliTeHaHT, CTapHInHA, CepikaHT, edpeirop
¥ connar. Bce H3 pasHeIX DPOAOB BOMCK: ONMH IIEXOTHHEL,
ApYTO JETYUK, B34TEM TAHKWUCT, APTHAJEDHCT, KaBaNepucT,
MHHOMETYHK, canep @ CBASHCT,

Paccy»xpaas npaBUJIBHO, Bb CMOXETE ONPEHEIMTh BORHCKY IO
COEIHAJABHOCTh KAXKIOrO 43 § WAaXMaTHUCTOB HO CAERYIOLIUM
AAHHLIM

B 1-m Type TOJKOBHMK HIrpaid ¢ KaBalepHUCTOM. JleTuny
TpHexan TONBKG KO BTOPOMY TYDY.

Bo 2-M Type mnexorssenl urpan ¢ edpefitopoM u Maiiop
co crapmwnHoi. Ilocae 2-ro Typa kanuTaH BulObLI H3 TypHHPa
no Oosesrn. M3-3a 3TOro BHIXOAHBIMH OKa3a/HCh:

B 3-M Type cepuaHT, B 4-M Type TaHKHCT, B 5-M Type
Mafop.

B 3-M Type nefiTeHaHT BBIMIPaNd y NEXOTHHUA, a NAPTUA
NIOJIKOBHUKA C APTH/VIEPHCTOM OKOHYMJIACH BHUYBIO.

B 4-m Type canep pmurpan y aefiteHaHTa, a CTapLIMHA —
Y nonkoBuuka, Ilepex NOCTENHHM TypoM JOHrphiBafach
OCTABINAACA HE OKOHYEHHOH B 6-M TYPE MapTHA KaBAJCPHCTE
C MHHOMETYHKOM,
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3ameuarud, 1) lna pemennn s10#i 3anaun He Tpedyercd
yMEHbA HrpaTh B maxmaTel. CheAyeT TOAbKO 3HATh, YTO
B TYPHMDE OIMH M TOT M€ IaXMaTHCT ABA Da3a BHIXOLHBIM
He OblBaeT M C KaXAbiM IapPTHEPOM UrpaeT No OAHOH MapTHH.

2) Ha OCHOBaHUH NOJIYYEHHOTO DEIUEHHA 3afaud KeJaio-
1HEe MOTyT Jaxe COCTaBuTb MNOJHYI0 TaGAHLY paclpeaene-
HUSA BCTPEY IO TypaM.

267. BockpecHHK

[Tlepen mauanoM yqebHOrO rola KOMCOMOJbIbI OPraRK3o-
Ba/JX BOCKPECHHK 0O 3ar0TOBKE ApoB aaf wkoanl. Hectepo na
HHX B3ANHCh 33 DacNMNOBKY KPYIVIAKa DasHOR AJHHBI Ha IO-
AYMETpPOBbIE OTPe3ku. KoMCOMOJBLL pa3bHAHCh Ha 3 Napsl.
Onny W3 KaXZoH mapel cuuTancs OpuragupoM. Bpuramupos
sBanu Bonoas, [Tlera u Bacs. Boaoas ¢ Muuelt nuauam AByX- -
METPOBBIE KpyTaaxu cpefaneit TomuxuHel. [lera ¢ Kocred —
NOJYTOPAMETPOBEIE KPYIVIIKH HECKOJABKO GOAbIBEH TOMLIHHbI,
ueM JAByxMeTpoBhle. Bacs ¢ Peneli miInaH METPOBBIE, OYEHb
TOJCTBIC KPYTJAKU,

Ha apyrofi AeHs B IIKOJIBHOH CTeHHOH rasere Obl1a OT-
MeueHa xopoinas pabora Tpex Opuraj IANBUMKOB: Opuran
JlaBpoBa, ["anknHa u Measenesa,

Coo6manoce, uro JlaBpo v Koros mamuamm 26 mryk
kpyraakos, ankug u [lactyxoB—27 wryx, Menseses u
EBnoxkumos — 28 Tyk.

Kax soByT IlacTyxosa?

268. Kax damuaus mamuiucta?

B noesze Mockea — Jlewnsrpazn exyT maccaxupsl Mpaxos,
IleTpoB n CuzpopoB. Takue xe (PaMuauy HMEOT ManIHHUCT,
Kouerap W KOHAYKTOp moesaHoii 6puraaw. lHssecTHo, yTo

1) maccaxup leanoB wuBer B Mockse;

2) XOHAYKTOP XKHBET Ha noanyTtd oT MockBw mo Jlenun-
rpaia;

3) naccaxmp, oAHO(MAMUIEN KOHAYKTODA, MMUBET B JIeHHH-
rpage;

4) TOT TaCCaXKHP, KOTOPLIA MUBET OMOKE K MECTY KNH-
TeJBCTBA "KOHAYKTOpA, YeM APYyrHe NaccaXcupsi, 3apabaTbiBaeT
B MeCsil POBHO BTpoe OoJiblile KOHAYKTOPa;

5) maccaxup [letpos sapabateiBaeT B Mecsil 2000 py6aeii;

6) Cuzopos (M3 6purasut) HejaBHO BHIATPAJ Y Koderapa
nmapTaio ra Guannape.

Kak ¢damunus mamunucTa?
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269. Yroaosras HCTOPHA
(H3 wypHana «Scripta Mathematicas)

¥ yudTenbhuUL OAHOH W3 HAauaJbHLIX IIKOJA LWITATa
Hsio-Mopk mpoman xotesek. YKpacTs KOUENEK MOT TOJBKO
kro-uubynn K3 & yuenuxos: Jlmnmaw, Joxymu, Dasug, Teo
i MaprapsT.

[lpn ompoce 3TuX Aerefl kaxauli W3 HHUX gan no 3 To-
KasaHus:

Jlunnan: 1) g ue Opana xomuesex; 2) 1 HHKOILa B CBOEH
JKU3HK HHYEro He Boposana; 3} 3To caenaa Teo.

Hxynu: 4) 2 He Gpasa xomwlesiex; 5) Mol mnama AOCTa-
TOYHO OOTaT, ¥ f WMe CBOH COOCTBEHHHIA KOWISJCK;
6) Maprapat 3HaeT, KTO 3TO cAedal.

Hssnp: 7) a ve Opan komenek; 8) ¢ Maprapst a
He OpM1 3HAKOM /10 MOCTYTLIEHHA B WKoay; 9) s70 cpenaa Teo.

Teo: 10) a we BuHoper; Il} 310 cpenana MaprapsT;
12} Jlnanan yxeT, yTBepxgas, 4TO i YKpan KOLIEJEK,

MaprapsT 13) 5 ve Gpana Kollesek YYUTCALHKIH,
14) B 3ToM BHHOBH2 JDxyan; 18) JI3BHA MOMET NOPYUHTHCA
32 MEHf, TaK KaK 3HAaeT MeHd CO JHA POXICHBS.

Tlpu panbaeiitlieM pacCHpalIBaHHK KAWL U3 yYEHHKOB
TIpU3HaN, 4TO W3 CRENAHHBIX UM TPEX 3asBJAeHHH RBa BepHEIX
H ONHO HEBEPHOE. \

Onpezenure, KT0 M3 YYCHHKOB YKpaad KOIUEAEK CBOEH
YYATENbHUALBL,

270. COopmyky Tpas

JletoM B0 BpeMs NOXOAa 1B2 NHOHEPCKHX SBEHA colu-
pan¥ JNeKapCTBERHbIE TPaBbl OZHOTO M TOTo e Copra. 3a
cofpaHHBIE TpaBbl alTEKOYNPaBJAEHHE YMIATUIO DEGATaM Be-
KOTOPYI0 CyMMY Jewer, 00/btlag 4aCThb KOTOPOi COCTaBH/a
AONO TIEPBOPC 3BEHA, TAaK KaK NMOHEPH INEpBOro 3BEHA
cofpann JeKapCTBEHHLIX TpaB OoJablle, YeM TMOHEPH BTO-
poro 3sera.

Ecnn, wpome ofwiefl cymmbl newer, ymiaueHHOH amnrexo-
YODABJEHREM, H3BECTHC TaK®¥e, CKOJIbKO KHJIOTIPAMMOB TpaB
cobpaso Ka[J0€ 3BEHO, TO pacupefencHHE JEHEr MEXAy
ABYM$I 3BEHBAMH NPEACTABAAECT BECbMAa HECJOXKHYIC 3arady,
HO Bce HeobGxoaumble apupmernyeckue ReficTBHA pebaTa
samu(poBaIn, 3aMEHUB 3BE3AOUKOR KAMAYIO mudpy, Kpome
opHo#  undpm 7, #@ mpeanaraioT BaM  pacu)poBaTe HX
peurense.
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Bot 310 "saimdpoBanroe peuienue:
I) Croabko BCero coGpano Tpas?
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2) Cxoabxo pyGael CTOMT OIAKWH KUJOTpAMM TpPaB?
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3) Kakas cyMMa ngHer NPHXOOHTCA Ha JAOJMIG TOEPBOro
3BEHA?

ok

X

b 3

4}y Kaxasa CyMMa JOeHEr OPUXOAMTCS HA JOJMI0 BTOPOro
3BeHa?

271. CkpbiTOC AejJenue

3a OZHHM W3 CTOJHKOB KAyOHOK KOMHATH HACTOJBLHEIX
Urp MPOUCXOAHT MOJMYANHBOE «CPaXMEHWE» JABYX IOHEIX (aX-
MaTHCTOB.

PagoM npuMocTHNach OJs — peflakTop MaTeMaTHYecKoil
crenHolt raseTsl «[ymaiil». Cefiuac oHa CoCTaB/IReT 3amauy
A5 OYepeRHOro HOMEpa Ta3eTHI.

[ToxoHYB C AeNEHHEM CEMH3HAYHOTO YMCJA Ha ABY3HaYy-
Hoe, Oaa OTJOXKH/IA JHCT C BLMUCJACHHAMH B CTOPOHY W
npueATack 3a 4eprex. Torna CHAEBUIME DAXOM maXma-
TUCTHl, HE TIPEPHIBAaf WIPH, HAa4add OAHOBPEMEHHO pasBie-
KaThCA TeM, YTO K2XAYW LIAXMATHYIO (UIYPY, CHATYIO C
NOCKH, CTAaBRAU HAa IUQPH OJHHORO JMCTA, HE TPUAEPKU-
BafCh TpH 3TOM Kako#-1u6o cucreMmel. K MOMEHTY owxonua-
HHA T[apTHd BCe UHQPLI IEJHMOrO, AEIUTENA, HaCTHOTO H
BCEX TPOMEXYTOUHBIX TPOH3BELEHHA ¥ OCTaTKOB, KpOME
CaMOro TIOCAEAHEr0, PaBHOTQ €NHHHMLE, ObLIM 3aKPHITH! 1HAX-
MaTHBIMU (DHrypaMH.
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— Ouna, Bor Te6e u sajaya ANS IaseThl,— CKasdall OXUH
H3 WaxMaTHCTOB,— 3apucyf way cotorpadupyit BOT 3TO
«(uryproe aencHue» H TPELIOKH YHTATEISM ONPEACAUTH
BCE IMQPbI, CKPLITLIC TION (QHTYPaMH.

— A Beip B CaMOM JeJe HOJNY4aeTCa HHTepecHas 3a-
Aada,— obpasoBasace Onaf,— TOAbKO NOAOKINTE; AaBaiTe
CHayaJla NOAYMAaeM — HMEET JIH OHAa PEUICHHE.

[Tocne HenponO/IKHTEABHOTO pasMBIBLICHUS pedaTa mpHu-
IIH K 3aKJAIYEHHIO, 4YTO B TAKOM BHAE 3aja4a eule MaJjo
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Puc. 165, Hafipute apeanmoe, AednTelb H 4acTHOe,

NpHBJAEKATENbHA, TaK Kak JONYCKAaeT MHOTO Pa3Nu4HbIX
peleHHit, HO €CaM CHATHL Qurypy Co cpensefl mugpsl yact-
soro (31a 1wmdpa 8), TO 3akava CTAHOBUTCA BIOJHE OTIpe-
JENeHH0d U HMEET €IMHCTBEHHOE DEIleHHME.

Ilo puc. 165 maiimure AeMimoe, XEJANTENb W YaCTHOE.

272. 3awmudpopannsie AeHcTBHs (YHCa0BBIE PEOYCHI)

Apndwmernueckue  geficTBua  3amumdposaHel:  DU(pPE!
saMeHeHb! GyxBaMH W 3Be3A0uxaMh. ONMHAKOBLIMYA OyxKBaMU
3aMeHeHb! OJMHAKOBHE UL, a Pa3HBIMH OyKBaMU — HEOIHU-
Hakosble HH(PE; 3BE3JOYKH XKE TIOCTABJIEHBl B3aMEH BCAKHX
mHdp KaK OAMHAKOBBIX, TaK M HEOAHHAKOBHX. Kaxmoiit pe-
6yc moxeT OnTh pacttudpoBaH OYTEM TOUYHBIX M MOCAEN0-
BaTEJABHBIX paccyXpacHuil. BoccraHoBuTe LM(Psl BMECTO
6YKB H 3BE3J0YEK.
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Iteppoiii peGyc Bropoi pebyc TpeTunii pedyc
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HlecToi pedyc. DTOT pefyc YCAOKHEH TeM, 4TO
He H3BECTHO JAAXe HHCA0 LMD AEINTENs, N BCE XKe
pebyC WMEET €AMHCTBEHHOE PEIICHHE.
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Cenbmoii peéyc ‘Bocemoii pedyc

(umeer aBa peUIEHHA) (uMeeT MHOTO peuleHui)
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273. ApKdpMeTHUECKAs MO3aHKA

HaobpameHnaa 3gech MO3aHKa OYKB M MaTeMaTHYECKHX
$HAKOB NPEACTaBAAeT COGON elle ABa yBAECKATEIbHBIX aphd-
MeTudeckuxX pebyca, pemieHHe KOTOPHIX MOXKHO TNOAYYHTh He
CJIEBHIM DOAOOPOM, @ JIOTHYECKHM HyTEM.

Mepsuiii pebyc Bropoit peGyc
AGEY - UAS = UUTE 95:’656 +EUS =25

5‘2’@9&*" fu@é" = & W‘u@ EH ——‘us’
TAY — H3 =G T A EHB—EFU=ZAA

Kak u B mpeasiaymux peSycax, GyxBaMu samudpoansl
HHPPEI, TPHYEM DasHLIM OyKBaM HENPEMEHHO COOTBETCTBYIOT
¥ paspele LRGPBL Mexay 3salHppPOBAHHBIMH 4HCAIMH MO-
CTaBNEHBl MaTeMaTHYeCKHE 3HAKH, NOKa3blBaOULME ACHCTBHA
IO BEPTUKAJNAM CBEPXY BHH3, IO FOPU3OHTANAM CIpaBa HAJIEBO.
PesyJasrar 4efiCTBUA NO BEPTHKAJH 3aNHCaH Ha TOW Xe Bep-
TUKANH TOJA YEpTOoH, pesy abTaT AEHCTBHR NO FOPH3OHTATH
3amucaH Ha TOH K€ FOPH30HTAJAH TOCJE 3HAKa PaBEHCTBA.

Boccranosute mmppsl BMECTO OYKB Tax, YTOOB TOYHO Bbi-
TOJHAIRCh BCE yKa3dauwble 31€Ch HEACTBHA,
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PacuradposaB 4uCI0BOE 3HAYEHHE KaxAoA OYyKBhHI, pac-
¢rTaBbTe GYKBBI COOTBETCTBEHHO HX WHCAOBOMY 3HayeHHIo (ot 0
jo 9). Obpaayerca ¢J0BO, B NepBOM pedyce~—~EHa pYCCKOM
A3BIKE, BO BTOPOM — Ha HemenxoM. [lepsoe ca0BO — MateMa-
THYECKHA TEPMHH, @ BTOPOC CJO0BO TOBOPDHUT O BAXHOM IIare
B JKH3HH KaN(JOFO 4e/IOBEKa.

274. MOTOMMKJNCT U BEPXOBOH

Ha aspoapoM k DpHOBITHIO camoJeTa Obl1 BBICJIEH MOTO-
OUEAUCT U3 TOYTOBOro orAeseHua. CaMoaer npuOBLT paHbllle
yCTaHOBJACRHOTO CPOKa, M NPUBE3eHHAR NouTa ObIa Hapas-
JIeHa B IOYTOBOE OTAE/JEHHE C BepXoBHM. [lpoexas moJuaca,
BEPXOBO} BCTPETH/ MOTOLHK/IHCTA, KOTOPHIA IIPHHAM IOYTY,
U, He 3aAePKUBAACH, NOBEPHYJ 0OPaTHO.

B moutoBoe OTAEAEHHE MOTOUMKAHCT DPHOET Ha 20 MuH.
paRblIe, 4YeM CJAEAO0BAJIO.

Ha cxoibko MMHYT paHbllieé YCTAHOB/JIEHHOTO CpOKa ca-
MOJIET DPUGHIT Ha a3poapoM?

275. TleukoM H Ha aBTOMOOUAE

Tomy, KTo pasofpancs B PEINCHHM HPEAbIAYLIEd 3alauH,
HETPYAHO CaMOCTOATENLHO HaHTH peElIeHUuE CIeAylomed 3a-
Jla4d TEKOTo KE poja.

Huwxedep, paboraoliiit 3a ropogoM, €XeIHEBHO Ipues-
skaer Ha craHmuio B 8 yacos 30 munyr. Toymo B 310 Re
BpeMs NOABe3naeT K Cranuy «Ilobena» H, He 3aN€PKUBARC,
OTBO3UT WUHKEHEPa HA 3aBOA.

OaHaX bl MHXXEHED NpHexas Ha CTaHuuo B § uac, H, He
JOKHAAACH aBTOMOOH/S, NOIeJ HMelIKoM K 3asany. Berperus
Ha nyTt’ «[loGeny», OH Cen B Hee H DPHEXal HA 3aBOA Ha
10 MuH. paHblIe, YEM OOBBIYHO.

Onpenennte, Kakoe BpeMs DOKaShiBAaJH 4aChi B MOMEHT
BeTpeud HHxenepa ¢ «[lo6ezoii» H BO CKOJNBKO Da3 MENJEH-
Hee OH RJET DEIKOM, YeM eAeT Ha aBToMoOHJe.

276, «OT npOTHBHOrO®

[TpeacrasbTe cebe, YTO HMEIOTCA JBa YTBEDKACHHA «A»
1 «B», B3auMHO HCkIWOualoUMe Apyr apyra. Hs Bux cmpa-
BEJTHBO, KOHEYHO, TOABKO Kaxoe-HHOY Ab 0AHO. [Ipeanonoxum,
Tpefyerca [0KasaTh CHPAaBEAIHBOCTb YTBEDPKAEHHR «A».
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BmecTo HENOCPEACTBEHHOTO, TNPAMOrO  JIOKA3aTEJLCTBA
CNPaBeUIHBOCTH  yTBepXAeHua «A» npuberanT HHOTAA K
KOCBEHHOMY AOKA3aTENLCTBY, TO-ECTh AOKA3HBAKT, YTO NPO-
THBONONOKHOE yTsepkacHHe «bB» necnpasessnnBo, TaKk Kak
TPUBOAUT K NPOTUBOPEYHIO C JAOCTOBSPHHIMA (haKTaMu, ITOT
METOA PaCCyXAEHHH, HA3bIBAGMBIH «JIOKA3aTEAbCTBOM OT
NPOTHBHOTO», INUPOKC NPHMEHACTCA B [EOMETPHH, B IIKOJb-
HOM Kypce aareGpel, MHOrA2 B apudmeTuxe. OaHako ero ¢
_YCIIEXOM MOXKHO I'IpHMCHHTb HE TOABKO JJ5d AOKa3aTeJNbLCTBa
TEOPEM, HO JaXe A PERICHMA 3ajad.

PaccMoTpuM TPHMEHEHHE METOoAa PacCyXAeHHfi «OT npo-
THBHOIO» HAa HPUMEPE TAKOH 3a1a4H.

Cymma gByx umcen 75. Ilepsoe u3 uux Ha 15 Goabine
Broporo. CnocoGom pacCy#AeHHS «OT NPOTHBHOMO» A0KAa3aTh,
yTO BTOpoe wucao passo 30.

Pewmenne. [IpeanonoxuM, 4To BTOPOE YHC/IO HE PaBHO
30, Torza oHo Ju6o Goapie 30, Aubo wenswe 30. OaHaxo
ecau Bropoe uyucao Gomsme 30, To mepsoe Ooabme 45 M
cyMMa #X Goabiwie 75, YTO DPOTHBOPEYUT YCIOBHIO. Ecin
He BTopoe uucno Mewbie 30, TO nepsoe MeHbwre 45 H
CyMMa WX MEHbLIe 75, YTO TAKKE IPOTHBOPEYHT YCJOBHIO.

CaejoBaTessH0, BTOpoOe uucao pasHo 30.

Caeaywouive 2 3agayu peuInTe DACCYXKACHHEM «OT NPO-
THBHOTO»:

3agaua 1. [TpousseacHue ABYX LeJBIX YHCea Goabwe 75.
Jokasath, uTo XOTa OB OAHH U3 COMHOXHTeJER Goabie 8.

dapnava 2, [Ipoussesenmne HEKOTOPOro ABY3HAYHOrO YUCJA
Ha §-—Toxe [ABy3HauHOoe yneao. JlokasaTh, 4TO nmepsas uud-
pa JaHHOIO MHOXKHMOTO €CTb 1,

277, O6napymuTh (baibluHBYIO MGHETY

Bpsaa an B geHCTBHTENBHOCTH MOMXKET BOSHUKHYTh HEOGXO-
AUMOCTh MCKATh CPEAM OAMHAKOBBIX MOHET (DaJbiUMBYIO TNPH
nOMOUIM B3BELUMBaHKE Ha dYaleYHWX Becax 0e3 rHpb, HO
pand TPeHHPOBKH CBOEH MEICAH DPHMEM 3TH YCJIOBHA Kak
HCXOAHBIe FJA pelieHHd CAedyIOUIMX TpeX 3ajay «Ha pac-
CYWNeHnsa».

HepBas 3afaua (snerkas). Fimeerca O MoHeT ONHHAKOBOTO
JocTOHHCTBA. F3BeCTHO, 4TO 8 M3 HHX UMEIOT OAMHAKOBBIH
BeC, a 0AHa— (aablIuBag — HeMHOTO Jerye OCTalbHbIX.
TpebGyercs nps DOMOWM ABY X B3BelIMBAEMHA HA 4auIeYHbiX
Becax §es THPh BBLACAHTH (PajbiIUBYI) MOHETY,
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Bropas 3ajaua (norpyauee). Ilpu Tex xe ycJoBHAX
BhZEAUTh (agbmuBYO {Gosee Nerkyio) MoueTy us 8 oaua-
KOBLIX MOHET TOXKE IPY NOMOIIM TOJBKO A BY X B3BeUIMBAHHH.

Tperbsi 3ajava (Tpyamaa). Cpear 12 moseT nMeeTcd
onHa (anpwinBasg, M3BeCTHO, 4TO (aJblINBag MOHETA OTJIH-
4aeTCsA MO Becy OT HaCTOAMIUX, HO HE WSBECTHO, Jerye oua
HaCTOSUIMX RAR Taxenee. HacTodmve MOHETHI BCE QAHOTO
Beca. C pomouisio He 60Jee TPEX B3BEWIMBAHMHA HE Halley-
HEIX Becax 0e3 rupb BBLIGJINTH (aAbUIMBYIO MOHETY H OLHO-
BPEMEHHO YCTaHOBUTL, JETYe OHA WIUd THXEISE OCTAJbHBIX,

3apgauu aaA CAaMOCTOATENLHOTO pEINERHA
(Gez orseros):

3apava 1. Hsrotoernero 13 jeranell. Bee ouu ogmoro
dacora ¥ JOMKHB HMETh OAHHAKOBBIA Bec. Ho Bo3momHO,
uTO B STOH NAPTHH €CTb OAHRa AeTaje (He Oonee uyem O A-
H a), OTJIHYAIOUIasAca ‘0T OCTaJbHBIX NQ BECy.

Tpemsa BSBEIUMBAHHSAMM HA YalIESHBIX BECaX ONpefe-
JUTb, HMESTCA JIW B JAHHOH NapTHHW HECTaHJapTHas JETafb,
K eCa¥ HMeeTcs, TO Jerye OHa CTaHZapTa WM THHeTee.
T'upb HeT, HO €CThb OAHA - AOTIOHHTE/bHAs {YEThIPHAANATAs)
J€Talb CTAaHIAPTHOTO BeCa, KOTOPYX DaspPellaeTCi CTaBHThb
Ha - BeCH!.

3apaya 2. O606UIHM DPEABIAYILYIO 3ana4y. YcaoBua Te
2_1, a Ha Becax
paspelaeTca NPOH3BECTH n B3pemluBanmil (n=1, 2, 3...)%).

e, BO YUCA0 KOHTPONUPYEMBIX JETaJeH PaBHO

278. Jloryueckas HUubA

Ha xorkypce gwoGutenelr 3agad ¥ roJoBOJOMOK 0coGerHO
OTIMUMNTUCh 3 uesoBeka. YToOwl BHIAEAMTH W3 HHX nobempn-
TeAs, PEUIIH NIPOBECTH ellie ONHO neneitanue, [lokasaan uM 5
Gymaxek: 3 Genisle H 2 yepHbie, 3aTeM BCEM TPOHM B3aBf3asH
riasa ¥ KaXIOMy HakaewTH Ha no0 no Geno Gymaxxe, a
yephple GyMakKkH YHUUTOXHKAH. Tlocse 3TOTO NOBASKH CHANM
1 obbsaBHAK, uTO NobeanTenseM OyBeT TOT, KTO LEPBLIM OIl-
pelesnT UBeT cBoeli Oymamxu. HHKTO u3 COpeBHYHONIMXCH
HE MOr-BHJETh 1BeTa cBoell Oymaxkxu, HO BHAea Geane Oy-
Ma¥KH y CBOMX TOBapHIIeH. [loche HEKOTOPOrO PasMbILIJICHHS
BCE TPOE DNDUIIAH OAHOBPEMEHHO X SaKMIOYEHUIO, 49TO Y
KaXJI0r0 M3 HHX OGenasn Oymaxka. Kak OHM paccyxaanu?

¥) [locaepnne xBe 3agaun paspatotansl B, Jlapnae us 3arpe6a.
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279. Tpu myapena

YTOMHBLINCL OT CMOPOB U JETHREro 3HOA, TPH ApEBHe-
rpeyeckux ¢uiocoda npuaerSH  HEMHOIO OTHOXHYTh moa
JpeBoM cajga AxafeMut B ycHyau. [loka OHHM ChiajH, WIYTHHUKH
Bcriauxaan yraeM ux a6el. [IpocHYBUINCH K B3IVIARYB APYT HA
Apyra, BCE NPULLTH B BECENOE HACTPOEHHE U Hava/IH CMeAThCs,
HO 3TO HHUKOTO HE TPEBOXKWIO, TaK¥ KaK KaXJIOMY KasanoCh
€CTeCTBEHHBIM, YTO [ABOE APYTHX CMEIOTCA APYT Hal APYTOM.

Bresanro 0AMH M3 MyApeLOB DepecTas] CMeaThed, Tak
Kak OH CO00pa3uaI, YTO ero CoOCTBEHHbI B0 TaKKe 3amayKaH.

Kak om paccysaan?

280. Ilats BONPOCOB NAA MKOAbHHKOB

Uucro MatemaTHyeckas (OpPMYJMPOBKR AOMMHA OHITh
JOCTaTOYHO MOJHOH, HO 0e3 HEHYKHbIX cJ0B. KpaTkocTb #
TOYHOCTh MaTEMaTH4YeCKOTO fA3hIKa ABILETCH €ro OTJIHIUTENb-
HOil U B TO € BpPEMA KDAacHUBOH YepToil.

1. HaiiauTe HeHYXHBIE CJI0Ba B CJAEAYIOLMX 3HAKOMBIX
BaM MaTEMaTHUECKHX NPELIOWEHNAX:

a) CyMMa ABYX OCTDHIX YIVIOB NPAMOYIOIbHOTO TPEYrofib-
HHKa pasHa 90°.

6) Ecam kaTeT NPAMOYTOJBHOIOG TPEYTOJbHHKR PaBeH
NOJIOBHHE THIOTEHY3Bl, TO TNPOTHBOJAEKAWMI €My OCTPbil
yroa cogepxut 30°.

2. ¥norpe6,as COOTBETCTBYIOUHE MATeMATHYECKHE TEPMH-
Hbl, YOPOCTHTb CJAeAylOUIMe (paskl:

a} HacTe cexyllel, sakmiovyeHnad z
BHYTDH OKDY¥HOCTH.

6) MROTOYroJbHHK C HaHMEHb-
IIAM 4HCJOM CTOPOH.

B) Xopaa, xoTopas fPOXOAMT
yepes UEHTP OKPYIKHOCTH.

r) PaBHOGEAPEHHEIT  TPEYTOMb-
HHUK, OCHOBaHME€ KOTOPOro paso 6o-
KOBOH CTOpOHE.

n} [Mse OKDYKHOCTH HEPaBHHIX 4
pafidycoB, HUMEHLIHE OOLMA LEHTP.

3. B Ttpeyroasuuke ABC {pHc. Puc, 166.

166}y AB=BC, AD = DC. Halizure
e MeHee O TEPMHEOB, XapakTepu3yWOIMX OTpe3ok BD.

4, BoT 7 POACTBEHEHIX TEPMMHOB: NapaJniesorpaMs, reo-

MeTpHYECKHiA 00pas, KBAaJApaT, MHOTOYTOJBHNK, INOCKAS (-
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rypa, poM0, BhIIYK/bHT ueTHPEXyToabHHK. Pacnonoxure 3T
cTOBa IOCAENOBATENbRO TaK, YTOOH NOHATHE, O0O3HAUCHHOE
NpeAAYIIHM CJI0BOM, BKIOYAIO B celd Moratue, obosHayen-
HOE TIOCAEAYIOUIMM CJ0BOM.

5. 3Hasg, 4YTO CyMMa BCeX BHEIIHWX YTJOB JMoforo Bel-
IyKJOTO MHOTOYTOJbHAKA paBHa 4 DIPAMBIM yrJiaM, cooGpa-
auTe, Kakoe HaubGoJblllee YHCIO BHYTPEHHHX OCTPHIX YIJoB
MOXET BCTPETHTBCA B BBHINYKJOM MHOTOYTOJAbHHKE.

281, Paccy/1enud BMECTO YyPaBHeHHst

KaxaoMmy uenoBeky, CKOJbKO-HROYNb HSyvaBHIEMY Ma-
TEMAaTHKY, SHAaKOMbl T€ WIH WHBIE XNIPHEMBl apUPMETHKM,
uid, MOXeT ObiTb, anredpel ¥ APYTHX pa3fe]oB MaTeMma-
THKH, [IPH NOMOLIM KOTOPBIX OH M PEBIAeT MATEMaTHYECKYH)
3a)auvy.

EcTe, KOHEURO, 3alavl COBEPHICHHO HEMOCWIbHLIE Y&I0-
BeKy, HE BhaiecmowmeMy Xota Ol aareGpoi, HO €cTh, €CTECT-
BEHHO, M TaKue, Nepeil KOTOpPbIMH He CJelLyeT OTCTYNaThb
naxe U TOMY, KTO HE YMEET COCTABAATE ¥ pelllaTh ypaBHe-
wig. Beas MoxeT elle nomMoub camblii OOBIKROBEHHBIH 3/pa-
BbIl CMBICH, HabMOJaTeNbHOCT, PACCyAUTETBHOCTE. ITO —
TOXE B3aKOHHBIE MPHEMH peleHud 3ajad. BoT u pemure-ka
«I0 COOGpaNeHUIO» CAEAYIOIME 2 8ajauH:

3agaua 1. Ecn¥ HEKOTOPOE ABYSRAYHOE 4MCIO HPOYECTD
copaBa HaJA€BO, TO NOJYHEHHOE «OOpalIeHHOE» uBcao Oyper
B 4'/, pasa Gouabie naxHoro. YUro 310 sa quCa0?

B ycaoBun sazauk JaHHBIX HEMHOTO, HO, HCKYCHO HX
HCIOMb3YS, MOXHO DEILNTh 3Ty 3afavy OAHHMH «pacCyxnie-
HUAIMU» TIPHMEPHO TaK:

a) Hcxomoe yucno Gossmie 10, Tak KaKk OHO JIBy3HA4HOE.

6) Ho ono merbme 25, tax kak 25 ) 4'/, —uucao 1pex-
3Ha4YHOE.

B) Hckomoe uncsio yeTHoe, Tak Kak NPd YMHOXEHHH €ro
Ha 4/, MOJY4aeTcsl YdCIO LEJoe.

r) Ofpawenroe uucao Mo ycaoBHio B 9 pas Godasme no-
JIOBUHbI JaHHOTO YUCJA, 3HAYHT, OOpalleHHOE YHCNC KpaTHO 9.

1) Tax xax ofpauleHHOe YHCJIO0 KpaTHO 9, TO CyMma ero
uMpp zeaurca Ha 9, a AaHAOE YUCJAO COCTOMT H3 TEX Ke
uudp, 4TO U OOpaHICHHOE, 3HAYUT, H OHO KPaTHO 9.

HalizuTe NpOROMKEEHE 3THX DPaCcCyKIAEHHR M 3aKOHUUTE
peteHne 3aaayu.
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3anaua 2. Ilpoussesenne ueTHIpEX NOCAEA0BATEIBHBIX
genntx uucea paeHo 3024. HafiTu 3™i uucaa.

J1a «I0THYECKOTO» pemlieHds 3TOH 3aaud MOXKHO Ipei-
JOXKNTB CJASAYIOMYIO CXEMY DacCyXAeHH:

a) YCTaHOBHTb, UTO CPeIH MCKOMBIX YHCes HET dncaa 10,

6} Cpeay WCKOMBIX uHMcead JAOMKHBI OHITL HBCAQ, MEHb-
wige 10.
) Ms nysxToB a) u 6) W u3 ycioBuA 8ajaud  BHIBECTH,
YTQ BCE HCKOMBIE 4uuCa MeHbwe 10, To-eCThb ONHO3SHAUHEI,

r) ¥CTaBOBHTb, YTO CPEAH MCKOMBIX UMCEN HET udcaa 5.

x) Pasbuth BCe oOCTasNbHEIE OAHO3HAYEBIE YWCJZ Ha
2 rpynnst B COOTBETCTBHU € YCJOBHEM 331a4N U BbIACHHTD,
KaKasi TPyfina YAOBJETBOPAET YCJOBHAM 3a]a4u.

282. Mo 3npaBOMY CMBICAY

Fana Kapnosa, CTyaenTKa meAarordyecKoro HHCTUTYTa,
FOTOBUTCA K CBOeMYy «npoOHOMY YPOKY» [0 MaTeMaTHke
B 8-M KJacce CpeaHed HIKOABL,

— Tloxaxu-ka mue, Tand, wakuWe 3ajaud THl HajgyMana
NPEATOMNTD  CBOMM  YYEHWKAM,— IOMHTEPECOBAJICs  TaluH
oTell, SHaTHBIE MalIMHUCT,

«Bospact pebenka, ysenuuyeHHB Ha 3 TOZa, HAeT YUCJHO,
H3 KOTOPOTO TOYHO H3BICKAETCH KBAAPATHLIY KOPEHb, H
ecaH JACHCTBUTENLHO H3BJAEYb KOPEHb U3 STOTO Yuc/aa, TO
TOJIyuHTCA BospacT pefenKa, yMeHbIUEHHHWH Ha 3 rona.

Cronbko NeT pebesky?s

— Hy, uro x, HensoXas sajgaya AAS YCTHBIX YHpaM<He-
uufi. CMeKaJuCTEIE pefaTa pewaT ee B OAHY MHHYTY.

— Kak a1a ycerHnX ynpaxuenuii? Kax B ofHy MuHyTy?
Ha aToii 3azaue 7 mpeamosnara’ia e€me pas MOKA3aTh YUEHH-
KaM IPEBMYLICCTBO anrebpaHyecKoro crnocoda pemeHus 3a-
Jayyd — DPH NOMOULM COCTABJGHMA YPpaBHEHHs — mepei apud-
METHUECKUM.

— B TakoMm cnydae T2 3ajaya MajolpurofHa. Beakmi,
KTO BHUKHET B CMBICA TBOGA 3ajaun, pelUNT €€ <«B YME»
nouTH 6€3 BCAKHX BBIUHCJIEHHH.

Kak pewmn 3apayy cTapelii MallMHRCT — oten [aau?

JononuurensHelil BOAPOC 418 TeX, KTO YMeEeT COCTas-
JATH W PEMIATH KBAJAPATHHIE YDPABHEHHS:

Kax apudmernueckd n anrebpauyecku npeinonarana [‘ana
PEUINTh 3TY 3ajauy?
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283. Ma uau uet?

[lpencrasbre cefe, YyTo Baul APYyr 3aAyMal HEKOTOPOE
nesoe yucao B npomexxytke or 1 mo 1000. Yrobel yrasaTe
3aJ\yMaHHOE UMCJIO, Bbl Oynere 3ajasaTh BONPOCHL. ¥ CJO-
BHMMCH, Jajee, 4TO Ha BCE BONDPOCH Baul ApPYr Oyaer orse-
YaTh TOJLKO «Ja» WIKH HET».

MoxeT NMoka3aTbCAd HEBEPOATHHIM, YTO AOCTATOYHO BCETO
JHIIL AECHTH BONPOCOB, 4TOOL! HaBepHHKA OTTaZaTh JKdoe
3aJyMaHHOE UeJoe YHBCI0 8 InpoMexyTke or 1 mo 1000,
Oanako 3TO Tak.

Coobpasure, kakue BOTIPOCH HALO 33aBATh.




TNABA JNECSTAS
MATEMATHYECKHE HWIrPbl 1 ®OKYCbl

A. HTPBI

EcTp HrpH, yCHEUIROe TPOBEAEHHE KOTOPLIX 3aBHCHT He
OT CAyuaifHOTO CTe4eHus OJaroNPHATHRIX OOCTOATEABCTB, a
OT COOCTBEHHOH CMeKalKH H INPEIBaPHTEIBHOTO pacyera.
ToT, XTO yMeeT DPOH3BECTH paCuyeT, Jexauuii B OCHOBe
HCPbl, CTAHOBHTCA oOJajaTeqeM «CEKPEeTa» WUrphl, obecrmeyy-
BaloLere eMy noGedy Bajl HapTHEpaMH, €Ul HE OBTaAeB-
UIEMH €e MaTeMaTHyeckof ocnosoff. TaxHe wurpel mphoOpe-
TAlOT CBOHCTBA 3anay. C Apyro# CTOPOHBI, SJIEMEHTH HIPsl
NPHCYIIH NOYTH BCAKOH 3aJaye THNA «MaTeMaTUYECKUX pas-
BJICYEHNA».

284. OInHHANUATHL TIpENMETOR

Ha crone-—oauHHafNATE ONUHAKOBHIX IIPEAMETOB, Ha-
npumep crnuyex. [lepswpii nrparomuil Geper ceGe 3 370rO
KOJMYECTBa N0 CBOEMY ycMoTpeHuio 1, 2 wau 3 npenmera,
3aTeM BTOpoOlf Hrpalomui OeperT cefe M3 uMCAA OCTABIIHXCA
NpeiMeToB TaKXe nO CBOeMYy YyCMOTpeHuio 1, 2 min 3.
MNotom omnare Geper mepsBmiét u T. A. Tak moodepesro oba
urpawmux 6epyT Ka¥nsld pas He Bosee ueM NO TPH Npel-
meta. [IpOUFPpPHBAaET TOT, KOTOPOMYy NDHXOAUTCR BSATh
nocJaeLHUA wpeamer. MoMer /M HauBHAOWMA HUTpy HO-
CTABUTb C(BOETO TADTHEPA NEpEN HEOOXOAMMOCTHIO B3ATh
DOCIENHHA TIpeaMer?

Kax Rago BeCTH Wrpy, uToOml BBIMIpaTh B TEX Clyvasx,
KOTJia HaYaJbHOE YMCAO npeameros 307
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O6oGwenne wrpbl. JIpoe noouepeano GepyT COMYKH CO
CTOaA.

Kax mago BecTd Hrpy, 4robbl BHHYAMTb TApPTHEPa B3AThH
NOCAEAHKIO CIIHYKY, €CIH IEPBROHARANBHO Ha CTOAC JCHKHT
7 CIIRYEK, a 3a OAHH Pa3 PAa3peLIacTCs B3ATh OT 1 jo p choHYeK
(p 3HAYHTEJbHO MeHbIIE 7)?

285, B3sTh CIHMYKH HOCAETHUM

HameRUM OCHOBHOE yCJIOBHE INpeibiaylei urpel. IlycTe
Teneph UTPOK, B3FBIIHHA CIHYKU MOC/AEAHHM, HE IPOUTPhIBALT,
a BHIHIPEIBAET HIPY.

Hrpator ABoe u OepyT HOOYEPEAHO, KaXAbIA MO CBOEMY
VCMOTPEHHIO, JI000€ KOIUYECTBO CHHYEK B NPEAEsaX OT OAHOU
A0 WECTH.

Kak Hano BecTH Hrpy, 4TOObf B3ATh CIHYKW MOCAEIHHM,
€C/H MEPBOHAYaJIbLHO JIEKHT Ha ctoae 30 cnuuex?

286. [obewpaetr wer

Us 27 conuek, JeXAMIMX Ha CTOME, HBOE HIPaKOLIHX
noovepe/ 0 OTRHMAKOT HE MEHEC OJHOH M He foJee 4eTh-
pex couyek. BelMrpaBlium CuuTaeTCs TOT, Y KOFO MO OKOH-
YaHWM MIPbl OKaXETCAd Y& THOE KOJMYECTBO CIHYEK.

Kak arpy sblurpats?

287. HasHsunmuas

«1139HBIIMIEE» — KNTAlCKad HRauMoHAIsHAA Hrpa. Byx-
BaNbHBIH DNEPeBOA  C0Ba  «LI3ANBIINUSKIY — «BHGHPaHUE
KAMHEHR».

HUrparor meoe. [TofioxHB Ha 3eM/II0 ABE KY4KU KaM-
Heil, KrpalllMe [oouepeaHo OepyT KAMEHM H3 3THX KYy4ekK,
cobiogas CACAYIOWMe NMpaBHJa;

a) H3 OAHOH KYYKM MOXHO OpaTh JHOG0E KOJIMYECTBO
kamHeR (faxe cpasy BCKO KY4KY),

6) MOXHO OpaTh KaMHH OXHOBPEMEHHO M3 JBYX KYyYek,
HO HENPEMEHHO 10 O A KHAKOBOMY KOJHYECTBY M3 KaXIOH
KYYKH,

BriurpbisaeT TOT, KTO, C00/104aa STH NPABUIE, CMOXKET
B3ATh TOCIEAHUE KAMEHD,

Kamuu, pasymeercd, MOMHO 3aMEEHTb JIIOOBIMU APYTHMH
npesMeTaMH,
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HUrpa «llzsapummuaers npeicraBiger cobofl manbreiimee
pasBUTHE H PACHIMPEHHE TOJbKO YTO ONUCAHHBIX HIP CO
congkamMu. B «LI3AHbIUUBB HE OrpaHuuMBaeTCs UEPBOHE-
YaJbHOE KOJMMYECTBO NPEAMETOB, PACKJAAJNBBAOTCA OHM Ha
JBE KY4KH M UTPOKY paspemraeTcsl 6paTe KOJIHYECTBO NPEA-
MeTOB, HE NPERONpeletAeMoe 3apaHee.

MaTtemMaTiyeCcKHA UHTEPEC HIpbl~——B NOCTPOCHUH €€ Teo-
PHH, TO-€CTh B OTBHICKAHMH M OOGOCHOBAHMH TaKOTO Crocoba
BEAEHHA WIPBl, KOTOPHI o0ecmeunBasn OH BbEUrpHIII MAPTHH
ONPEALCHHOMY HTPOKY.

Slcno, manpumep, uto B mosoxeHuax (1, 0), 4To 3HaumT:
B OgHO# Kyuke | xameHw, B Apyroii—O0 kamuelt, u (n, n),
4TO SHAYHT: 00e Kyuku COZEpXKaT [0 OAMHAKOBOMY KOJN-
YECTBY KaMHEH,— BbIUrpaeT WIpy TOT, KTO AEJAAaeT Ouepel-
HOfl «Xon». OH cpasy BO3bMET BCE KaMHU (B IEPBOM CJay4ae
Ha OCEOBaHWH nymc'ra a}, BO BTOPOM — Ha OCHOBAHHW NYHKTa
6) npasni).

B HOJ'IOH{CHHH (1, 2) urpok, HenatwuUM# OuUEPERHOH XOX,
npourpeiBaeT. B aToM Jerxo yOGeAHTBCH, COCTaBHB TabJHIY
BCEX CJYuaeB NPOAOVIKEHHS HPPH OT NoVIokKeHMa (1, 2):

Uncno UrpawoTt Hucao Hrpapt Yecao Hrpawr || Yrexzo | Hrpaor
sauden [T g || wamuel | T g 5 || ramued [T 5 | wamuedt {7z 5

B nmepsom croabue TaGJMMUB YKa3aHO YHCIO KamHEHd B
xawaoh kyuxe. Lludppn nmox A H 5 ykaswlBalOT, CKOMBKO
KaMHEl OCTaJ0Ch B KydkaX MOCIE O4YEPENHOTO XoJa
(urpox A pesaeT «XOA» HEPBEIM).

Hrtak, coueraene kamuedt (1, 2) mpuHOCHT TOpakerHe
HFPOKY, A€IAIEMY OuepefHod «Xom». OB603HaYUM 3TO
coueranme, kak «HII» («HauMHAIONLHA NPOMTPHIBAELTY).

IIponomxaenm uccaenosanue. Ecau B mepsoii kyuxe 1 ka-
MeHb, a BO BTOPOf HE MeHblle TPEX KaMueil, To urpok A, Ha-
YMHaUMA urpy, 00A3aTesbHO BHIHIPAET: OH BO3bMET H3
BTOPOA KYUKH BCE KaMHH 32 HCK/NOYEHHEM MBYX; 370 LpHBE-
AeT K noaoxeruio (1, 2), To-eCThb K TaKOMy COOTHOLIEHHIO
KaMHEl, IPU KOTOPOM HI'pOK 5, Aenaloliyil OUEPEARCH «XOL»,
TIPOUT pHIBAET,
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OT1ciopa caenyeT, yTo noJjoxenue (1, 7) aBageTca couera-
nueM «HIT» ToabKo A4 #2==2; BO BCEX OCTANBHBIX CAyYasdx OHO
asraetca coderahnem «HB» — «Haummalomuii BorphiBaets.

Hrpok, wenaownil BHMIPaTh HWrpy, MOJMKEH PYKOBOACT-
BOBaTHCA TAaKUM IIPYHLKLOOM: CBOUM «XOJAOM» CBECTH COOTHO-
uleHHe KaMmHed B Kyuxkax K coderaunio «HII».

Kakue ke ewe cooTHomlenus kameeft, kpome (1, 2),
OyayT coueranuamy «HI»?

PaccmoTpute moapobwo Bce ClydaH NPOAOJKEHHA HIPH
B NoJioxeHuu (2, n) anan_>1, 3areM B NoJoxeHud (3, 1)
M T. 1., A BBl HECOMHEHHO HaHJETE €Ule OeJaHH P8 code-
tauuft «HII», 3nanne KOTOPHIX 007A3aTEABRO NS NOCTHKEHUSA
nobenrl B Urpe «LIsaHbmnU3LI».

MoxkeTe nomslTaThCR, Aajee, OOHapyXHTh 3aKOHOMEp-
HOCTs B FIOCJAEXOBATENBHOCTH coyeranuit «H[I» u Boo6ue
COBCTBEHHBIMH YCUIHAMH 3aBEPIFUTh MaTEMAaTHYCCKYH Teo-
puio urps «[13AHBMIKHLZEI», HO 3TO, PasyMEeTCd, HeJerkas
U cepwe3Had 3ajaya, 06CTOATENBHOE PEIIEHHE KOTOPOH BIiep-
Bole 6510 HalineHo auwb 8 1930 roay, MOCKOBCKHM mpodec-
copom Uropem Braanmuposnyem ApHOAbAOM ).

288. Kak BbIMrpatTh?

HUrpawoT apoe. Krposoe node —mnojocka 6ymars, pasie-
Jgendas ma 8 kaerTok. B knerkax d, f W/ noMelleHE! HIatikH
(puc. 167). HUrpawiwne noouepes-
HO MEPeNBUratT I[IPOH3IBONBLHO
0 _© BblﬁpaHHI;’IO [amKy ﬁa JRaHHBIX
¢ 4 ¢ d ¢ 7 § & rpex Ha JOOY WO KJAETKY B Ha
NIPaBAGHUY, YKR3aHHOM CTPEJKOH.
[laxa MoxeT ObITh NIEpPeLBHHY Ta
M yepes APYTYW IDAWUKY 4 KO-
CTaBNMEHa HA KNETKY, 3aHATYIO0 APYTOH IMIALIKOH,
BLIUTPBIBAET TOT, KTO NOCAECAHMM HOCTABHT WIAMIKY Ha
KIETKY «a». TOoT, KTO B 3TOi urpe ZIeJaeT NepBHH XOx,
BCEIr LA MOMET BHHIpaTh, €CAU NPEABAPHTENBHO pa3pabo-
TaeT CUCTEMY HPaBUJBHBEIX X0n0B. PaspaboTky CHCTeMBl XO-
IoB, ofecneynBanIUNX NOGEAy, a TAKKE AOKA3aTENbCTBO BhI-
CKa3aHHOTO YTBEPMKAEHMA, OCTABIAI AN CaMOCTOATE/JbHBIX
U3BICKAaHHH, :

Pac. 167, Tlone nas nrpol

* Ony6aukorano 3 1936 r. 6 cOopuuke «MaTeMaruueckoe upocse-
enHer, M 8,

204



289. BBUIOMHTE KBaApaT

STta urpa-— MaN€HbKMA KOHCTPYKTOpP. IlBOE Hrpamulux
JAODKHBL UMETh 1O 18 kapTonHBIX WIOCKUX duryp (puc. 168).
LlgeT Quryp OQHOrO KOMILIEKTA JOMKEH OTJAHYATHCA OT LBETa
Guryp IOpyroro KoMmJexTa.

{lore aas urpel npenctapaseT codofi kBazpat w3 36 kae-
TOK, OOBEAUHEHHHX B 9 KBajpaTHHX CEKUHH 10 4 KJETKH
B Kawaoii (puc. 169). Pasmep duryp onpenengerca pasme-
POM KJETOK HIPOBOTO MOJA,
Kombunupysa nanabie (Uryphl,

(I
Ukt
2 1aum. e
f},&}, <
2 laom = Tum
722,77, & um
7 eum. 2 dir.
Prc. 168, $urypbr ana Hrpsi. Puc. 169. INone xnsa urpu.

MOXKHO BBIIOXHTb H3 HUX HECKOMBKO KBAaAPAaTOB TaKMX We
Pa3MepoOB, Kak CEKUMH WIPOBOTO DOJR {T0-eCThb B 4 KJETKH).
Pazymeerca, Kaxapfi HI'DOK MOXET BHUIONKHTH He Goablie
YETHIPEX KBAZPATOB, TAK KaK PaCmosaraeT IJs 5TOr0 TOJbKO

1
BOCEMHAAUATBIO (UrypaMH, obllas miomlans KOTOPHX 17

KJIETOK.

BbixnageiBaorcs KkBaapaThl Ha MIPOBOM NOJE MOOYEpEs-
HEIMH Xoa1aMH. Kas bl X0 COCTOHT B TOM, YTO UTPOK KnaneT
OnHY M3 npuHasiexauux emy buryp xa a6y cBoGoaHyIO
KJETKY CeKUHH, elle He 3aHATOH NMapTHEPOM, HO IPH 3TOM
OR HE AOMAEH 3aHHMaTh CBOMMH (urypamu GOJbIIE UYETHpEX
Cexiui.

I[lepectaBaats ¢urypy ¢ oAHOH KAGTKK HrPOBOCO NOJSA
HA JDYTYI0, MEHATh €€ INOJOMEHUE WUAH NepeMeluaTh M3
OAHOH CEKLMM B APYTYi0 He paspeliaerca.

CMBICAT Wrpbl 3aK1I0YAeTCA B TOM, YTOObH IPOAYMaHHO
UCTIONIb30BaTh CBOH (DUIypHl A/ COCTaBJAEHUS HaHOOJBIIETO
YuCsIa KBAZPaToB,
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Hrpa sakaHuyHBaeTCsi TOT2a, KOrja HH OXHH U3 NapTHEPOB
HE MOMET BBWIOXKHUTBL TpeOyeMbili KBaapaT H3 OCTaBLIMXCS
(puUryp cBoero KOMIIEKTa.

Berpersaer Tor, kTo 60dBmE APYrOrO BHLIOKHT KBad-
paToB.

BosMOKHEIE PacHONOKEHHA (UI'YD IIOKa3aHBf 1A IpH-
Mepa Ha pucyHxe 169,

290. K10 mepBblii CKAaMEeT «CTOo»?

Urpasor nsoe, [lepBeiif y4aCTHHK Hrphl Ha3biBaeT MPO-
M3BOJBHOE LEJ0Ee YHC/IO, HE NPEBHUILAOUIEE XecdaTH, TO-
eCTh OH MOXKeT HaspiBaTh 10 M BCAKOE MEHbIIEE HHCJO.
Bropo#t mrpok mprbasafeT K HA3BaHHOMY 4YHCJYy CBOE LeJoe
YKCJI0, TOME HE NPEBLIIANIeE JECATH, H COOOLIAeT CYMMY.
K aT1oit cymme nepshif npHbaB/IaeT Kakoe-amubo HEeJ0e uMucio,
OnATL-TAKM HE NPEBHIIAINIEE AECATH, H COOGUIAET HOBYIO
cymmy. K HOBO# cymme BTOpOl npubapsfeT uucao, He Hosblilee
JeciT, U T. M. KO TEX IOP, TMOKAa OKOHYATEAbHOH CyMMOH
okaxerca 100.

IlepBblil MOMKET Ha3BaTh, HampUMEp, 7, BTOpoH 12, mep-
BRI 22 M T. A.

BriurpbiBaeT TOT, KT0 MEPBHIH AOCTUTHET CTa.

Kak mobursca mobesmr?

[Tocsie Toro kxak Hafizere kA4 K mobepe, obaymafite
IVIaH BEAEHHsl HI'Pbl B APYTHX YCJAOBHAX, Hampumep C Ipe-
JEJbHBIM CJaraeMblM, PaBHbIM HE JAECATH, 2 KaKoMy-HUOYIb
APYTOMY HucJay, H C TIpexensHod cymmod, paswoii He 100,
a UHOMY Hamepej, HasHaYeHHOMV YMCTy,

291. Urpa B KBagparhl

[fosieM Mrphl CJAYXKHT 3apaHee BHYEPYEHHAS Ha KJeTya-
toii Gymare upaMoyroasHaa Qurypa, COCTOALIag H3 HEKO-
TOpOro yucaa (JAy4ylle HEYETHOTO) KBaAPATHHIX k/aeTox. Pas-
Mep W ouepraEne (Hrypel Oe3pasauyHbL

JBog MrpalolHX MOOYEPEIHO OOBOAAT KapaHKAIIOM HIH
nepoM CTOPOHBI BHYTPEHHHX KJIETOK (3a KaXABH XOx 00BO-
AuTcA mo OfHO# cTopoHe). Te CTOpPOHB! BHYTPEHHHX KJIETOK,
KOTOPEIE JIEXKAT Ha TPaHHLE HIPOBOTO N0A4, O00BOAMTH HE
TpeBYEeTCa — OHH  CYHTAIOTCA Y€ NoCTpoeHHBIMH. TOT, KTO
OGBERET NOCNEZHIO CTOPOHY XJETKH, CYHTAeT €e CBOed,
OTMEYaeT 5Ty KJETKY KaKUM-HHOY/b 3HAaYKOM H 00A3aTENbHO
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IeJaeT elle OHMH XOA HE B Ouepeab, TO-eCTb IPOBOJAUT
HOBYIO uepTy. BcrencTsue 3TOro MOXHO TOAPAX «B3ATH
HECKOJBKO KJETOK.

Hrpy BHIMrpnBaeT TOT, XTO HauGosbulee YHCIO pa3 3a-
BEepuIn OOBOA KBAaAPATHBIX KJETOK, TO-ECTh «B3AI» KAETOK
Bosbiie, yem maptHep. «KauecTBO» BHIMIPHILA ONPEACAAETCA
PasHOCTBIO MEKAY UNCAOM B3ATHX M YUCAOM OTHAHHBIX
KJIETOK.

Teopus 5TOH Urphl ropasuo CAOMKHEE, YEM 3TO MOXET
nokasaTbCsA Ha Nepsoiii Baraad. Ecan urpoBoe moJse CcOCTOHT
H3 OOJBWIOTr0 YHCAA KJAECTOK, TO BO3MOMHBIX KOMOGHHAIME
TIOJyyaeTcsl TaK MHOTO, YTO 3apaHee HX U3YyYWTb, a TeM
Gonee 3aNOMHWTH, MOUTH HEBO3MOMHO.

OrpasnyuMCa PacCMOTPEHUEM JHIIb HECKONBKMX NMPOCTEl-
LIHX CJAYYaeB, TAKHX, AJA KOTODHIX HCXOA HCPBI MOXKET ObIThb
Hamepea pacCuuTaH. 3HAHHE STHX 3/JEMEHTOB TEOPUM HacT
BaM NPeUMYUIECTBO NEPER KTPOTHBHHKOMY.

1) Beaxul xBagpaT us yeThipex kieTok (puc. 170,a) mon-
HOCTBIO NPOUrPLIBAET TOT, KTO
ero HayyHaetr. B camoM nene,
€CJH HUrpokK, AeJailiud  XoI, q
obpener JaOOYI0 CTODOHY Ka-
KOro-1460 BHYTPEHHErO0 KBal- !
paTa, HampuMep CTOpOHY &, i
TO €ro «IpOTHBHHUK», 00BOAS b, @)
BO3BMET OJHY KJIETKY, a 3aTeM,
uMes TpaBo X043, 3abeper u Pue. 170,
OCTaJbHBIC TPH KJETKH,

2} Ecan B rpanpiax QUIypH-OAS COAEPRUTCA D KIETOK
(puc. 170,6), TO NPH TIPABUALHOM HAYAILHOM XOZE MOMKHO
npourpath TOJbKO 3 KJACTKM (OAHY B3fAThb, YCTHIPE OTAATH);
npd owMBOYHOM XOAE NPOHMIPHBAIOTCA BCE O KACTOK. [na
TOr0 uto0hHl B3ATH ONHY KAETKY M OTHATh <IPOTUBHHUKY»
OCTA/MbHHE YeTHPE KNETKH, Halo HayaJbHbIM
: ; X00M 0OBECTH CTOPOHY a.

t | Tlpu BCAKOM JADYTOM HAUaJbHOM XoJe
“""r ‘fZ-T——- «IIPOTHBRUK» TIOCJTEROBATEMLHO 3a0epeT Bce

1 |

4 L

'
o
+
§
|
]
|
1
'
[V G

2

5 KJIETOK.
3} [IpamoyrosbHuk H3 6 XJIETOK MOJ-
Prue. 171, HOCTBIO BBIWIPhIBAaET TOT, KTO IEDPBBIM XO-

nom ofeeaer cropoHy a {puc. 171).
4} «Kanan» mupHHO#l B 0AHY KJETKY — NPAMOJMHEHHBIH,
JIOMaHb#, PasOMKHYTHI WM COMKRYTHIH, HO 6€3 oTBepCTHI
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BHYTPH (pHC. 172}, NONHOCTBI) BEIMTPEIBAET TOT, KTO Nep-
BhIM «BXOAUT» B 3Ty Gurypy. Ec/u e COMKHYTBIfi wanas

- ———

T T T

| f t

| |

_____ i ! i
v )l

! | :

! t t

| L 1}

Puc. 172, 31i $urypst BHIUTpLIBAET TOT, KTO
DepesiM «BOHAET» B HHX.

orubaeT OTBEPCTHE (HAMpuMep, YXE B3ATYID KJIETKY), TO
«BXOXHTb» B HETO IIEPBHIM HEBHIOAHO — MOGOH XOA BedeT
K NPOUrphIy BCeX KaeTok (puc. [73).

5) Ipn BXOZE B HPAMOYTOJBHHK, COCTOAUIMN U3 8 KIETOK
{pac. 174), MoxeT ObITb PO3HIPBIT (HUYbA), €CIH NEPBHIM
XogoM Oyjer o0BeZeHa CTOPOHA @ MAH @'. BCAKOE HHOE Ha-

4ano BEACT K NPOHrpHIITY.

T T T T
b L
I — | ’ S U
f | ;
: 'a ) ! I

fm e s —-— P S ~—'—-r———j———-
L ye P
) 1 Fl 1 1 !
Puc. 173. Puc. 174, Puc, 175,

W3 npusefenablx OpuMEpoR BHAKO, YTO HCKYCCTBO HIPHI
3aKJIKUYAETCA B TOM, 4TOOR OOAYMAaHHBIMH XOJAaMH YMeJo
pasbuth NEpBOHAYANBRYIO AAREYI0 (Gurypy Ha mpocThie (u-
Typel DacCMOTPEHHOrO THNA, 3aCTaBUTh «NPOTHBHAKA» Ha-
YUHaTb TE¢ M3 HHX, KOTOPHe BEAYT K NPOWIPHILIY, a CaMOMy
BO-BpEMA Ha4MHATb TE, KOTOpHE AT Oe3yCJAOBHEIR BHIUT-
poim. [Ipy 9TOM, KOHEYHO, HAJO DOCTOAHHO CJEIHTH 32
YHCJOM B3ATHIX KJIETOK,
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3apaua. [lpu Bxoze B kBazpar, COCTOAIUHH M3 9 wWieToK
{puc. 175), MOMXHO BHHIDaTb HE MEHbUIE CEMH KJETOK
(8 xmerok s3aTh H 1 otaats). Onpenesnre, ¢ 06BOAa KaKOi
CTOPOHBI CNEAYET HayaTh MrPy B STOM CJaydae W pasbepure
BO3MOXKHBLIE BapHaHTHl NPOLOKeHui. J1a KOHTPOJs 3ardsi-
HUTE B OTBET.

[TocTpoiiTe CaMOCTOATENLHO IJIaH MBI HA HOJE B Qopme
MHOTOYTO/IbHHKA, COCToAmero H3 11 KaeTok, “306paIKeHHOTO
Ha puc. 176. JosmxeH JM HaYWHAOLAI
6e3yC/JIOBHO BEIUTPATh HJIM TPOHTPaTh U
CKONIBKO KJIETOK CaMOE MERbIIEE? |

!

292, Oya  fo—te- _4:___+__~
)
]

Oya— HapoaRas urpa xurteaeil sa-
nanHo# Adpurn. Hrpa nmposoaures wa . 26 Mocrpoiite
AOCKE, PaspeNeHHOH Ha 12 OTAENECHMA. pron uyrpwt wa stom
Bo BCEX OTAGNEHHAX BHIROAOJEHO HO none.
JYHKE, M B KOKAYIO JYHKY B Havyane
urpsl NoOMElLleHO N0 4 onMHAKOBLIX IHnapuka (puc. 177).
Adprkancikue pebaTa 4acTo YZROBMETBOPAIOTCA TEM, UTO
BbIKANbIBAT 12 JMYHOK B 3eMJle M Urpa0T 48-i0 KaMyIKaMHu.

£

Puc. 177. Hrpa Oya,

Wrpator neoe. Oaun wurpox (HasoseM ero P) cagurca co
CTOpOHBI AF, Apyro# (Ha3oBeM €ro p)— cO CTOPOHHl af.

«X0&» COCTOHT B TOM, YTO WIDOK BHLIHHUMAET BCE LIaPHKU
H3 Kaxod-1460 NyHKM Ba CBOEH CTOPOHE M pacxkiaaibl-
BatT MX N0 OZHOMY B KaXIYI0 H3 MOCJERYIOUHX JYyHOK. [lo-
PALOK CCIOBAHUA JIYHOK: NPOTUB ABMKEHHA 4acoBOW CTpPEJKH
(ABCDEFabcdef). Ecan, wanpumep, wurpox P, menad csoit
UEPBLI X071, BBIHET MAPUKH U3 AYHKH [, TO OH AOMKEH
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pasNoKUTh UX IO OJHOMY B KaXAylo u3 ayeHoxk £, F, a, b.
Hrpox p MoxeT oTBeTHTb, HaNpuMep, OCBODOMACHHUEM JIYHKH
a (xoTopaa mocse Xoda P coZepXuT 5 1WapHKOB) M pacmpe-
NEeJeHHeM HX TIo JyHKaM &, ¢, d, e, f, B pesyJavTare 3Tux
XOHOB NOJYYHTCA Takas NO3HLUA:

~,

o > o
ol e

s N
N -

N
) s on| &,
Olouv|a
oo
"n

Ecrn B Xoge Mrpel H3 JyHxkd BelHumaerca 12 u Goaee
IIapHKOB, TO NPH KPYroBoM oO6X04€, AOHXA IO STOH JNYHKH,
chenyeT €€ OAPONYCTHTH, TO-LCTb OCTABUTH NYCTOH.

Ecm mpu pacmpeaesnesud 1o JyHkaM nocJaeAHH a-
PHK OTIYLIEH B MOCJ e AHK IO JYHKY (f—Ha oaHOH cTOpO-
He M F-—Ha APYroit) Ha CTOP OHEe «DPOTHBHUKAa», IO
CA€ Hero B STOH JYHKE 0KagaloCh 2 uiH 3 lIapuka, TO UTPOK,
CACAABIUME TaKOH XoH, 3abupaer LIAPHKH H3 3TOH JYHKH
B xadecTBe «100bduH»., OH mocaenoBaTenlbHO 3adupaer cebe
HIapUKH U U8 DPeXIWIeCTBYWIULHX JYHOK Ha CTOpOHE
«IIPOTHBHUKA», €CJAM B HUX TAKXE OKasaJoCh 2 wii 3 mapuka,
HO HE pasnee TO# JIYHKH, B KOTOPO{ UHCJAO MIAPHKOB HE 2 H
He 3.

[ToscHIO TIOCHEAHEE TPaBHIO NPHMEPaMH.

ITpumep l. B nosunuu

f
2
0

O
O N,
OO
o —|
ol R

) M)
ABCDEF

~
NN

urpox P peMaet xox ¢ nyHku F (Zpyroro Xojaa y Hero Her).
[Tosuuus CTaHOBUTCS Taxoii:

fedcba
323423 .
L0 00000 (2)
ABCDEF

Iocneannit wapnk wurpoka P powen B f. Jlynxa f Ha cTo-
POHE «IPOTHBHHKA» COREPHUT Temepb 3 Wapuka. Urpoxy P
3T0 AaeT HpaBo Ha «Zo0bidy». On Oeper cebe 3 maphka U3
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AYEKH frmoc 2 u 3 u3 AyHoK ¢ ¥ d. B aynkax b 4 a Takxke
oxazanmochb 2 u 3 mapuka, HO HWrpok P dHe aomkeH 6parh
5TH WIAPUKM, TaK KaK NOCAEI0BaTe/IbROCTH JAYHOK f, e, d
¢ IOAXOAALIAM YHCAOM LI2DHKOB B KaXJIOR JyHKe IpepBara
JYHKOH ¢, B KOTOpPOM WIApUKOB O0Ka3aJ1oCk He 2 H He 3,
Hrax, xon P npunec emy BbIUMTPHIH B 8 HIaPHKOB.

Mexay fpoyuM, B NOJYuYMBLUEHCA NO3BHHH (2) Wrpox p,
€CTH OH XOYET, YTOOH Urpa NPOZOJKAJIach, HE JOJKER HI-
paTh ¢ AYyHKH @ HAW b, ubo Torxa Brpok P He OyZeT UMEThb
LIADHKOB Ha CBOEH CTODOHE M UID3 NpeKpallaeTcs,

(Ipumep 2. B nosuuuu

fedcecba
01 201 2%
L1 00077
ABCDEF
urpox P, penas XOf € AyHKH F, HUYEro He BHIAIDHIBAET, TAK Kak
€ro NOCACAHHH HIAPAK JOMHTCA Ha €ro Ke CTOpPOHE AOCKH.
Jenaa xox ¢ £, OH Takke HHYEro HE BBHIMIPHBAET, TakK
KaK XOTA €ro NOCNSAHKR IADUK H JOMHTCA B JYHKY f, HO B
Hell He NoJy4aeTcsd OCE 3TOrO X04a ABYX WIH TPEX [HapUKOB.

. Ilpumep 3. Ilycraa ayHka He BcerZa oGecneudbaer
6e30macHOCTh NO3HIKU., B mozumuu

fedcecba
70 0 000 0%
LI 000017
ABCDEF

BCE JYHKH Ha CTODOHE MIpOKAa p NIyCTHE H BCe Xe Urpok P
BeIMTpLIBaeT 12 mapukoB. OH HayMHAeT ¢ JyH&H F, 4ro
OPUBOAUT K NO3WLHH:
fedcecba
7202 222 2%
L2 1 1110)/
ABCDEF

Hocrenuuit mapux nagaer B f, u urpoxk P Geper Bce 12
WapBKOB 43 JIYHOK Ha CTOPOHE HIPOKa p.

Hrpa mpekpamiaerca TOABKO B ABYX CIy4asx:

1) ecu UrpoxH COPJIaCHAHCh, YTO OCTABIIMXCA Ha KOCKE
WIapHKOB HEAOCTATOYHO, YTOObt 00pasoBaTh TMOIMILHIO, AAl0-
WY «ZOBBIMNY»; 2) eCau HPPOK HE UMEET IMapHKOB Ha CBOEH
CTOpOHe, 4TOOBl CAeJaThH XOM.
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[MoGenureneM CUBTRETCA TOT UFPOK, Y KOTOPOTO K KOHIY
MApTHH GOJbUIE BLIUTPAHHEIX HIAPHKOB *),

Sra urpa, nof06RO IMaxmataM, TpeGyeT pacuera Ha He-
CkoJpKO XOA0B Bnepes. Teopueir urptl Oya elle HUKTO HE 3a-
HHMEACA.

293, «MaTeMaTHKO» (HUTaJdbfHCKAA HUIPA)

s ¥rps! HapeXbTe€ U3 KAapTOHA MM nioTHOH Bymaru
52 HebOJbIIHEe KAPTOMKH M HA KaWIOM M3 HHX Hanuuiure
o OANOMY YHCAY: Ha YeTslpeX KapTouKax mo 1, Ha cae-
JYIOLMMX YeTeipex Ino 9, 3aTeM Ha uernipex mo 3 W T. A.
[locaenuuM HanHCARHBIM YUCJIOM,
oyesuaHo, Oyper 13.

AR ANAPA"" KonuuecTBo  MrpamIlHXx  He
S — OTPAHHYEHO.

2:0|2\1/32 | Kaxtawlii  wrpaiomwmii  6eper

L% cebe nucrouex Symaru ¢ 25 kaer-

517214 5171 awm s ¢dopme xBanpata (5 X5)

21313 7| 3 lmp n xapaspaut. OAHE K3 ArparOLIHX

& “- (Beayninii) 6epeT KOJOLY TPHrO-

4\ 2| 4| 73| 72|20 TOBJAEHHHIX KapTOUEK C UHC/aMM,

. 77 (15 PACTacOBLIBRET €€, 3aTeM OTKPbi-

@ 5 () (1 160 BaeT IepBYI0 KapTOuKy 4 00DA-

Puc. 178. [Toacyer outos. B/IgeT BANMHCAHHOE Ha Hefl 4ucJIo.

Kamnpit u3 uUrparolluX 3anucs-
BACT ITO YHCIO B OAHY U3 KJAETOK Ha CBOEM JMCTKE OyMaru.
(ITocne Toro xak 4YKMCJO BNNCaHO, NMEPEMeNlaTs €re B APYTYIO
KJETKY 3alpeulaercs.) 3ateM BeAYILHH OOBABAAET UHCIO,
HalKCaHKOE Ha CJAEAyiomeR KapTOuke, Wrpalollde onaTh
BOUCHBAIOT €r0 B J00YyH W3 CBOCOAHBIX KJNETOK CBOEro
JHCTa U T. A
Wrpa npekpaunaercs, korga OYAYT 3aNOJHEHH BCe 25
xneTok. Torma «NMPOAYKIHA» KaXfore M3 YYaCTHHKOB OLEHH-
BaeTCsl HEKOTOPHIM YHCJOM OYKOB, 3aBHCALLMM OT crocoba pas-
MelleRnA 4uceJ B KieTxaX ksaapara. [lobemsrenem Oyaer
CYNTATBCA TOT, Y KOTO OKaXeTCH OOMbUIE OYKOB.

#) Ecau Wrpg npekpaTHaachk DO Neppoil MpHYHIE, TO OCTaBIUHECS HQ
JIOCKe IHMapHKH IIPY OKOHYATeAbHOM NOACYETE OUKOB NE VIATHIBAIOTCA.
Ecan e urp2 ApeKpaTtHnath, [0 BTOPOH npdyvHe, TO 110 NPEABApHTE/b-
HOMY COTNAIIEHN0 OCTaRiHecs Ha NOCKe LIAPHKY JHOO Taxxe He yuu-
THIBAIOTCA, 00 NEPERAIOTCS HTPOKY, OCTaBHBIIEMY «NPOTHBHMLKA» Ge3
HIApUKOB ia ero CTOpoHe, anbo, HaoBOPOT, B KAYECTBE KOMIEHCAUNH,
NePenaoTC TOMY HIPOKY, KOTOPHIH JHINHACY BO3MOMKHOCTH Caeddlh
ouepeanol XOZ,
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[loacueT OYKOB TPOW3BOAWTICA MO Caeayiowmed rabauie:

B pany wm { [lo anare
KombHnauns yncen cTOrbUe .,
3a 2 OEMIAKOBBIX wkcAa . . . . . . .| 10 oukos 20 oukos
3a 2 napel OAMHAKOBHSK 4Mcen . . . . .| 20 ouxos 30 oukos
33 3 OnWHAKOBLIX 4HCHA . . . . . . .| 40 oukos 50 oukon
3a 3 0AMHAKOBMIX uWCNa ¥ 18a npymx
ORMBAKOBBIX 9uCIa R 80 oukos 9 oukos
3a 4 OBMHAKCBLIX uucAa . . 16¢ oukoe 170 ouxos
3a 5 nocaepoBaTEABHLIX YuCen, HO He aba-
8aTeNbHO N0 NOPALKY pacnoﬂomelmmx 50 ouxros 60 ouxos
3a tpu pasa no 1 u aBa paza no 13 . .} 100 ouxos 110 oukos
3a ancna 1, 13, 12, {1 u 10, #o He ofa-
BaTEbLHO NO HOPALKY pacnonomenumx 150 oukon 160 oukoB
3a 4 epMHRGLL . . . L .. . s .| 200 ouwos 210 ouxos

Ha puc. 178 noxasano RpUMEpHOE 3alOJIHEHHE K/IETOK
M CcAenad DOACYET YHCIA OHKOB.

2%4. HUrpa B BoaumeOHWE KBAAPATH!

JTa Wrpa MOXET CAYKUTb DA3BACYEHUEM A9 ONHOTO
yenosexa, HO B Hell MOXET YYacTBOBaTb M CODEBHOBATLLA
MeXAy coboil a1060€ YHCAO KENAIOWINX.

Kaxppiit wrpawoiui 6epeT aucTodexk GyMary H BblYepyl-
BaeT KBaApaT, cocroAulMit u3 16 wan 25, wm 36 ¢ T. A
PaBHBIX KAETOK {0 KOJMYECTBE K/AETOK HIPAioUlne AorosapH-
BaoTca 3abnarospemenno). Jas kawnoro Typa Hrpel sapavee
nameyaercad HaGOp UEABIX WHCEJ, KaXKI0E€ H3 KOTOPhIX HeE-
o6x0AHMO YyROTPeb6uTb XO0TR 6B OAMH pas, pac-
IOOKHB HX IO KJAETKAM 3arOTOBMEHHOrO  KBaApaTa Tak,
gT06H CYMMEI YMCEJl B KaXXAOM DALY H B KaXAOM CTOAGHuE
KBaApaTd OKa3aiHCh ONMHAKOBLIMHK, T. €. COCTaBHTbL BOAmED-
uplii  kBagpat. CTporo rosops, »TOT KBaapaT Oyaer Juih
noutrd BOJWIEOHBIM, TaKk KaKk Yy HacToAulero BoJuedHOro
KBanpaTa AOMAHE OBITb OMMHAKOBHIMHU CYMMBI YHCEN HE TOJb-
KO B KaXJIOM DALY M croabue, HO B B kampoft aguarosasd
(cm. raasy XI). as urpol, Kaxk suauTe, 3aRaHHE HECKOJNBKO
0o6MeryaeTca ¥ B TAKOM BUAE OHO BIOJHE NOCUABLHO ANA A0~
00ro, KTO YMEET CKJIaJblBaTe U BLIYHTATE.

B npouecce pewrerHa uyMcaa MOXKHO NEPEMEIIATh  H3
KJAETKM B KJIETKY ¥ 3aMEHATb ONHH ADYTHMK H3 TOTO e
Ha0opa. Yucoa caeayeT kb0 BOKCHIBATH KAaPaHAALIOM B KJETKH
KBappaTta, AWGO Hanncath B OOJIBLIOM KOJMYECTBE HA 3apanee
HAPESAHHBWIX (HUIKAX © 3TW (QuiIKd 3aTeM pasMellaTh No
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kJeTkaM. [1o xoM4ecTBY pasHBIX ynces Rabop He JOJXeH ObITh
ouyenb GOJMBIIMM. DTO MOTYT OblTh, HALIPHMED, BCE OJHO3HAY-
HH€ YHCJa WM YacTh WX.

B copesroBaHMM HECKOTBKMX HIpalOLHX BO3MOXHLS NBa
nobeuTensa: OZNH 3a PAHHEE OKOHUYAHHE pELIEBHd, APYro#—
CYMEBRIMH M3 3aJaHHbIX YHMCEJ COCTABMTh KBAapaT ¢ 60ab-
el CyMMOHR WHCEJ B KaMIOM €ro paiy, 4eM y NapTHepoB.

[pumep 1. B ksaapare 25 wkietox, 3agaHHbE YHCHA:
0,1,23,4,5,6,7, 8 u9. ¥Ynorpebnasn 91T 4ucaa, Kaxaoe
HE MeHee OJHOTO Pasa, 3aDONHUTH MMM BCE KJETKH KBalpaTta
B COOTBETCTBHM C TpeboBamMeM urpm. OXHO U3 BO3MOKHEIX
PEIIEHN NPelCTaBaeHo Ha PUC. 179, CyMmsl uuce] B KaxiaOM

paNy W CTOAGLE ONMHAKOBHI,

51817109 Kaxnaas U3 uux pasHa 30,
6|5|18|19)|2
1217|1913
S5(7|1714]|7
4187|1819
Puc. 179 Pac. 180.

Tpuvep 2. B xsagpare 16 kieTok. 3aiyMausbie yucaa:
1,2,3,4, 5,6 u 7. PaccraBeTe HX B COOTBETCTBHH C YCJO-
BueM Mrpul. JlomoarmredpHOe TpebOBaHME: B YETHIPEX LEHT-
paZbHHX KJETKAX JAaHHOrO KBajipaTa
CyMMa YHCEN JOMKHA OBTh TaKo# xKe,
Kax ¥ B KAXKIOM PAZY HIM cTon0ue.

Opo M3 BO3MOXKHBIX pelIeHUdd
TpeacraBiero Ha puc. 180.

Tema nna urpu. B keax-
pate 20 KreTOK, 3ajaHHBie YHCJa:
0,1,2 3, 4,5, 6,7u8.

3aTOJIENTh KJCTKH KBajapaTa 3a-
AaHHLIMH  YBCTaMM B COOTBETCTBHH

Puc. 181, ¢ ycaoBem Hrpel. JlonmosmuTeNbHEIE
TpeboBaRUA:

a) B BalUTPUXOBAHHBEIX kaeTkax (puc. 181) cymma umcen
JOMKHA OBITH TAKOH XK€, KAK 0 B KAWIOM PALY HAX cTonOne;

6) uucra 0 ¥ 6 ynoTpeGuTh TOALKO TIO OJHOMY Dasy.
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295, Ilepeceuenne uncen

3anoaneHHe KakoH-MH60 (mrypel CAOBAMH, KaK 370 Tpe-
Gyerca B KPOCCBOPZAX, MOXHO 3AMEHHTH 3aMOJHEHHeM CBO-
OOAHBIX KAETOK 2TOH QUrypsl uMclaMmu, noxfupas HX B
COOTBETCTBHH C YKa3aHHLIMY TPeHOBAHHAMH.

HavanbHas wudpa MCKOMOrO wHCIA NOAXKHA OHITDH IOME-
lLIeHa B RYMEPOBAHHYIO KJETKY, @ NOCIeamas ero uudpa-—
' B TOCHENHIOI0 KIETKY CTPOoKM MM cToablua, Wi nepen

NIPENsTCTBHEM, H300PaXAEMuM HA PUCYH-

KaX OKUPHOA 4epTod WM Saurrpuxosad- | 2 P
Hoit kaetkod. Yucsa 3pecs, Kak M CIIO- ramnT
Ba B KPOCCBOPAAX, YHTARTCH IO FOPU30H-
Taqy (CrnesBa HanpasBo}) M HO BEPTHKAM |5 7
(cBepxy BHM3). B KaMAyl KIETKY MO-
XeT OwlTb BOHCAHAa TOMBKO OfHa LH)pa. |8 g

Bor Hecxonpko HpHMEpHEIX 3aMad

Puc. 182,

HAa NepecevennHe HHCesT:
3anauva 1.

3amnoJIHHTL BCE  WIETKH

kpaapata (puc. 182) uncsnamu, yJAOBJAETBOPAIIIMME CAELYIO-

UM TpeGoBaHUAM:

[lo ropusorTanau

1. PasHOoCTp MeXny uHC-
JOM, COCTOSIUMM H3 4eThl-
pex mocaen0BaTeNbHbIX UKD
M YKCNOM, 3alUCAHHBLIM TEMH
xe wipamy, HO B 0OpaTHOM
nopsaake (o6pallleHHOE —YHC-
70).

4. Yucao c¢ mnocrenosa-
TeJLHO BO3PACTAIOLIMMH HHP-
pamm.

6. Ilpouseefienne  ABYX
yucem: Ne 3 no Bepruaxamm
n Ne 8 mo ropusonTtanu.

8. IpocToe wicae, 1. €. Ta-
KOE, KOTOPOE HEIUTCA TOJLKO
Ha 1 u Ha cebs.

9. Kparnoe uncay 13.

[To BepTukaay

1. Ky6 ozrofi »3 uudp
ypcia B Ne 1 no ropnsos-
Taju.

2. Tlocnensue Tpn uApL
COBNAMAIOT C  HOCJIEIHMMH
i paMy TIPOUSBENEHHS ABYX
yuces: Ne 1 mo ropmaoHTaau
u Ne 7 mo Beprukau.

3. Yactroe oT Aenenus
Ne 6 na Ne 8—o0a mo ro-
PH30HTaJIH.

5. CocTonT M3 TpexX mo-
CAenoBaTeNpHEIX WHDP.

7. IlponsBeeHre MHOMH-
Tems yueaa Ne 3 mo Bepru-
KaJu Ha MHOMUTENb YHCJIA
Ne 1 no ropusoHTasH,
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Kak # B KPOCCBODZAX, pelleHHe CAeAyET HayaTh ¢ HaHOO-
Jee OUEesHAHOTO YCJIOBUS. T[aK, HanpuMep, HeOOapIof pac-
YeT NO3BOHT TOYHO OTBETHTH Ha Bompoc Ne 1 mo ropnsoH-
Tami. Tak kak ofpalneHHoe YKUCAO 1O CMBICAY YCJAOBHSA
MEHblle TIepBOHaYaNbHOro, TO, OUEBHAHO, H(PH! IePBOHAYANb-
HOTO YMCNA COCTABAAIOT YOBIBAOUIYIO IOCJEROBATENBHOCTS:

a, a—1, ¢a—2, a—3.

Cuntas 3TH 6yxsel UudpaMy, 3amillieM YeTbIPEX3HAYHOE YHCTO
apudGMeTHIECKIM COoCOBOM:

[a]la—1][a—2][a—3].
HalizeM pasHOCTh MEXIY 3THM UYHCAOM H OGDAlIEHHBIM:
o (a)[a—1}[a—2][a—3]
[a—3][a—2]{a—1][a]

a—3 eANHAL MeHbIIe ¢ eAMHHML( 3afiMeéM NeCATOK, Da3Apo-
Gum ero B emuuuusl; torda (104 a —3)—a==7. Hecarkos
6BI0 @ — 2, OAMH 3aHAMH, 3HAYKT, OCTAIOCE HX @ —3,
Medblle yeM @ — 1. 3afiMeM COTHIO, PasApOOAM ee B AECATKH;
toraa (104-a—3)—(a—1)==8. CoTeH 0CTaJOCh POBHO

3 10¢8 7
‘4 P516|7
8

Puc. 183.

CTOJNBKO, CKOJNBKO Tpedyerca BHYECTb, 3HAYHT, Ha Mecre
coten Oyiger HyJAb, 4 Ha MeCTe ThiCAY am(a—ﬂS):&

OxoHuaTenbHO:
. (a][a—1}[a —2][{a—3]
[a—3]la—2][a—1][a]
3 0 8 7
BnuceisaemM 3TO YHC/IO0 B TIEPBYIO CTPOKY JaMHOrO KBaj-
pata (puc. 183).
Tenepe merpyano orseruTb W Ha Bonpoc Ne | mo Bepru-
xaau, [1o yCcnoBHIO B 9TOH BEPTUKAIM ROMKEH HAXOAUTHCH Ky6
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KAKOro-HOO0 M3 Tpex uueed: 3,

7 win 8. TMoaxomur 343 (ky6

qncaa 7). ¥Yenosuio Bonpoca Ne 4 mo ropusoHTtamsi, OYe€BHAHO,
YAOBIETBOPAET YynCa0 4567, Teneps BHIACHUIOCh H UHCIO A1

Ne 3 mo BepTHxamy.

OcranbBble yucaa nombepure CaMOCTOATENSHO.

3anaua 2. 3anojJHRTE BCE
YUCNIAMH, YI0BJCTBOPAOUINMA

KJeTkH KBazparta (puc. 184)
CAEAYIOLUHM TPEGOBaHHSM:

1 2
5 & 7
8
g
2

Puc.

IToroprsoHTaan

1. Yucno, y kotoporo sce
UAQPEl Pa3/IHYHBI, IPHYEM HET
wapp, obwux ¢ yncaom Ne 8
00 FOPH30HTANH, Y KOTODOTD
B CBOID OYEPERL TONKE BCE
uA(pL PasgHYHLL.

5. Hauboabwmit  MHOMH-
Tesab yucaa Ne 3 mo Bepti-
KaJH.

7. OGpauienne udcna Ne 3
IO BEPTHUKAIH.

8. Cu. No 1 mo ropuson-
TaJH.

9. Onna nesaras CymMul
uncen Ne 1 » Ne 8 no ropu-
30HTAJH.

12. [lponsseaenve  Tpex
ABY3HAYHEIX TIPOCTHIX YHCES,
ABa H3 KOTOPHIX SBAAIOT-
CA MHOXATENAMH o0palleH-
BOoro uucna Ne 6 mo BepTH-
Kanu.

3 |4
7N
184.

[To BepTHKaNH

1. lepsas uudpa pasHa
CYMME OCTaJIbHbIX ABYX.

2. 'on eTopoit MOJOBHHbE
BOCEMHAILATOTO BEKA.

3. Pasrocto Mexay uMc-
naMu Ne 1 u Ne 8 no ropu-
30HTAMN.

4. Tocaendsas undpa yue-
Ja ABARETCA NpPOU3BEIEHHEM
€ro uUepBbiX ABYX LHYP.

6. Obpawendoe  yucao
AIBNAETCA KPATHbIM unCIy Ned
Y0 BEPTHKANH W COCTOUT W3
TPEX [OBY3HAYHBIX OPOCTHIX
MHOMUTENEH.

9. Ooud u3 MHOXHTENEH
obpaulensoro yucaa Ne 6,

16. To xe, uro Ne 5 no
TOPU30HTAN.

11. HaumeupluHii MHOMH-
Tean uucaa Ne 3 mO BepTH-
Ka/H.
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3anaua 3. 3anoaHuT: BCE KJIETKHM KBAApaTa, M30OpaxeH-
poro ma puc. 185 unesamy, yA0BAETBOPAIIIMMHU CERY FOIHUM

TpeSOBaRNAM:

AN -l
_am

Puc. 185,

[To ropusorraan

1. Ksagpar nexoToporo
NPOCTOTO YHCJA.

5. TloaosKHa yWcaa, ABJAS-
0HIerocs o6 HM HauGoabInEM
peauteneM yucen Ne 10 w
Ne 11 po BepTukaJIH,

6. Ky6 HexoTOporo KBAR-
paTHOTO 4HCAa.

8. PesyspTat u3sBJACHEHHA
KBAAPATHOTO KOPHA M3 4ACAd
Ne | mo ropusoHTanH.

10. Ksampar HekoTOPOTO
uuCia. Sanaerca cHMMETpud-
RBIM 4UCAGM, T. €. TaKuM,
KOTOPOE OXMHAKOBO YHTaeTCd
KAK €JeBd HampaBo, TaK H
CIpaBa HAJEBO.

13. Ha 1| Soabwe uncaa
Ne 9 no pepTHKANH.

14. B nares paz Goawwe,
yeM uyucso Ne & mO TOPH30H-
TavIHY.

15. KBaspar uyucaa, wa 1
6onpmero, yem Ne 13 mo ro-
PH30HTAJH.

[To BepTHKanu

1. Ha 8 egusun mens-

e HAUMEHBIIETO LEJOro

4HCAa, JAlOIEro npu ae-

Jeuun Ha 2, 3, 4, b u 6

COOTBETCTBEHHO OC€TATKH

1, 2, 3, 4 u 5.

2. Cymuma ero nudp pas-
Ha 29,

3. Tlpoctoe umcwo.

4, FpocToe wue/ao, ABIA0-
[meecss MHOMXHUTEJIEM uMCIa
Ne 11 no sepTukaiu.

7. YueTBepennoe npousse-
JeHue OJHOH AeCATOH yucha
Ne 15 no ropusoutann Ha
queno Ne 13 1o ropusorrana.

9. YaBo¢HHOE uncao Ne 4
0 BEPTHKAIM.

10. ObfpaitenHoe
Ne 11 mo BepTHKaau.

11, Ksanpatabléi Kopeds K3
yucaa Ne 10 mo ropusourann.

12. Kpateoe HanboabIne-
MYy MHOXHTEMO uucna Ne 13
10 TOPH3OHTATH.

YHUCJO
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B. ®OKyChl

OcHoBHO TeMolt apudMeTHUeCKHX (DOKYCOB ABIRETCA
yragbBaHKE 3allyMaHHBIX YHCEJN WM DesyJ/bTa-
TOB AedcTBMii Hax Eumu. Bech «cekper» 21MX (oxycos B
TOM, YTO «OTFARYMK» 3HAET M YMEeT HCHOMB30BATH OCOBHIE
CBOMCTBA UHCEJ, a «3aAyMBbIBAOIMiA» 3THX CBOHCTB He
3HaeT ¥).

Marematuyeckuii MHTEpEC KaMIAOTro (OKyca M 3aKJO-
yaeTcad B «PasobiayeHHH» €ro TEOPETHYECKHX OCHOB, KOTO-
peie B OOJBIIMHCTBE CJAY4Ya€B MOBOJBHO HPOCTHl, HO HHOTZA
OBIBAIOT XMTPO 3aMAaCKHPOBAHHL

IIpoBepuTh BBINOJEHMOCTE KARAOr0 (DOKyCa MOXHO Ha
awboM ppamepe, HO AN 0BOCHOBAHMA OOMBMIAHCTBA apud-
MeTuyeckux (PoxycoB yupobHee Bcero npudernyTh K aaredpe.
Ha mepsbix nopax B MOXeTe ONYCTHTb «JOKa3aTeJbCTBa»
($OKYCOB M OTPAHMUMTHCA JHIIE YCBOGHHEM HX COAEPXKAHHMA
AJS TOKasa CBOMM apy3baM, Ho n jaokasartesbcTsa He 3d-
TPYAHAT TEX, KTO JIOOHT PasMBIIIATE H 3HAKOM € HauyaTKaMM
aaredpH.

3aecs JaeTcA TOJABKO OCHOBHOM KapxaC (DOKyCOB, Tax Kak
UX DPAKTHUECKOE O(GOPMIEHHE MOXET OHTb Pa3IHYHLIM
B 3aBHCHMOCTH OT YCJIOBHH N Me€CTa, a TakXe OT Ballero
BKyCa, OCTPOYMHA H BbIAYMKH.

298. Yraapiganue 3azymansoro uucaa (7 $okycor)

®okryc 1. 3aaymaiite uucio. OrHumure 1. OcraTox ya-
BoiiTe d mpubaBbTE NEPBOHAYAJBHO 3aAyMAHHOE YHCJO.
Craxnre pe3yJsTaT. H yrazax safyMaHHOE YHCJIO.

Cnocod yraawBanyud. [Ipubasere K pesynsrary 2,
a cymMmy pasmemure Ha 3. YacTHOe — 3allyMaHHOE 4YHCJO.

Hpumep. 3agymano 18; 18 —1=17; 17-2=34; 34|~
-}-18 =052, ¥ragmBaem: 52-}-2=>54; 54:3=18.

HJoxasaTenrcTBO. 3aiyMaHHOE YHCAO 06OZHAYUM
Gykpoit x. Bumoaasem tpebyemble AelicTBUA:

x—1, 2(x—1), 2(x—1}+=x.

*) Muoro MareMatHyeckHX (OKYCOB HJE TeM AJA HUX BH Hajiaere
M B APYrux thasaX 3T0H KHUTH. POKYCHI, OCHOBAHHEIE Ha HCIOb30BAHHM
HEXECATHUHLIX CHCTEM CUKCIeHHs, npHeozatcs B kuure 9. M. Tlepens-
M4 Ha «3aHKMaTeNblas apHOMETHKI».
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Pesy/bTat:
2x-24 x=3x— 2,

[NpuGapaas 2, noayuaem 3x, a pasaenB Ha 3, toJdydaeM
3a1YMaHHOE 4UCAD X.

dokryc 2. TlpepnoxnTe csoemy APYTY 3aAyMaTh KaxoOe-
JAnbo uuc10. 3aTeM 3aCTaBbTE €ro HeCKOJABKO pa3 1004epelHo
YMHOXATh # JAEINTh 33JYMaHHOE MM YKCJIO Ha Da3NHYHBIE,
NPOU3BOJILEC BaMM Ha3RayaeMbie YyHcrla. PesynbraT aeficTmuit
nycTs OH Bam He coobuiaer.

[locne HECKONBKUX YMHOMEHMA N ACAEHWH OCTaHOBUTECH
H NPEeAJIONHUTE 3aAYMABUIEMY YHCAO Pa3AEAUTh NOTY4EH-
HLIH WM PE3YJbLTAT HA TO YHCJIO0, KOTOPOE OH 3alyMaJ, 3aTeM
upHBaBHTh K NOCACAHEMY 4YaCTHOMY 3aAYMaHHOE 4HCJIO
¥ CKa3aTL BaM peayaeTaT, [lo 5TOMYy De3y/abTaTy BBl He-
MEAJEHHO YTa[BIBACTE 4HWCJO0, 3aAyMaHROE BalLUM APYroM.

CexpeT oueHb NPOCT. ¥TraablBaioUieMy CaMOMy TOXe Haio
3aAyMaTh NPOW3BONbHOE YUCIO (HanprMep, |} W mposeiniRaTh
HaJ HUM BCE HA3HAYaeMble MM YMHOXEHHR U JeNeHUs BINOTh
10 JAeNeHMs Ha NePROHayaJbHO 3azyMaHrOe uncnro. Toraa
B Y4aCTHOM y HErO MOAYUYHMTCA TO Xe caMoe 4u-
CnO, YTO U y APYFrOro 3apymasuero, Xora 6wl nep-
BOHAYANBHO 3afyMaHHbE ufic]a B OblIH Y HHX Pa3THYRBIMH.
[Tocae storo yraabigaiouleMy Haj0 BLMECTh U3 COOOLLEHHOrO
eMy peayJabTaTa CBOH pesdyJ bTaT. PasHOCTb H OYAeT HCKOMBIM
YHCAIOM,

[Tpumep. 3apyMado sucio 7. ¥maoxe#o Ha 12. Pesyib-
taT (84) paspeacH Ha 2. [lonyuerrHoe uncno (42) yMHOMKEHO
wa O. PeayabTar (210) pasgenen na 3. [loayuunoce 70,
a mocae ACMEHHA HA SalyMaHHOE 4HCA0 u npnbaBnenus 3a-
AYMaHHOro wueaa — 17,

OunnrospemerHo 8o «npo cefa» 3aayMand uueao 1. Ym-
noxaete Ha 12, monysaerca 12. [Jleanre s€a 2, moaydaercs §,
Ymroxaere Ha O, mnoayuvaerca 30. [Memute Ha 3, moay-
gaerca 10. Buiunras 10 wa 17, monyuaere uCkoMOe uMCaO 7.

Sameuausue 1. Jas ycnnenna sddexTa Be MONKETE
NPENOCTABATL BOSMOMHOCTL CaMOMY 3aAyMaBlIEMy YHCIO
HAa3HAYaTh 4YNCAA, HA KOTOPBIE €My XOTeNoCh Obl YMHOXATh
W JEJUTH MOJAYYalOUIHECH DE3yJ/sTaT, JHMb Obl OH KaXAbL
pa3 coobuian BaM STH 4uCJa.

3amevanue 2. He o0Gs3aTensHo yepeiOBATh YMHOKEHHA
u penenus. MoOKHO CHAYana HA3HAYWTbL HECKONBKO YMHOME-
M, A 3aTeM HECKOJIbKO JAEJNEHWi, WU Hao00pOT.
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Hokaxcure 310T doryc, T. €. NOXaxHTe «HA OYKBaxX»,
aro Gokyc yaaercs Aga J0OOro 3ajyMaHHOrO 4ucCaa.

doryc 3. Ycnouvcsa HaswBaTh OOJbIIEH 4aCThI0 HEUET-
HOTO 4HCsIa Ty €ro 4acrs, KoTopas Ha | Goabmie Apyrod#.
Tak, y uncaa 13 Goabmas yaCTb paBHa 7, y yncaa 21 60mb-
was 4acTb pasHa 11,

3amywmaitte uucno. [IpudaBeT€ K HEMy €TO AOJAOBHHY,
WJIH, €GN OHO HEYETHOE, TO ero 60b1IyI0 YacTe. K 10l CyMME
npubaspTe €€ IOAOBHHY WJM, €CAH OHAa KEyeTHas, TO €€
6OJBIIYI0 YacTh. Pasfesnte mOMydeHHOE uucao Ha 9, co0o-
WUTE YACTHOE, ¥ €CAM MHORYUHTCA OCTAaTOK, TO CHAXHTE,
6osbuIe OH, PAaBEH HAM MeHbLIE HATH. B 3aBMCHMOCTH OT
NOJYYEHROTO OTBETA Ha BOAPOC 3aJyMAaHROE YHCIO PABHO:

ecli HeT OCTaTka;
Y4eTBepPEHHOMY + l, ecad OCTATOK MEHBUIE IATH;
YACTHOMY -} 2, ec/d OCTAaTOK paBeH NSTH;
-+ 3, ecan octaTok GoJablle MATU.

[Tpumep. Saxymano 15. BulnoanAs TpeOyemble Hek-
crBuda, umeeM: 15-4-8=23, 23+ 12=235, 35:9=3 (B oC-
taTke 8). CooBlleHo: «4aCTHOE TPH, OCTAaTOK Gousble MATH».

Vragpmaem: 3:4-}-3=15. 3anymano 15.

Hoxaxute n at0oT (okyc. Iipu 0GaymbiBaHHM ROKa3a-
TENRCTBA COBETYIO NPHHATL BO BRUMAKHE, 4TO BCAKOE HENOE
4KCAO (3HAYUT, 'H 3aAyMaHHOE) MOXKeT ObITb IPEACTaBACHO
B BHAE OJHOH M3 caeayomux (op:

4n, 4n--1, 4n+2, 4n-4-3,

rae 6ykBe 72 MOXKHO TpHuaBaTh sHauewns: 0, I, 2, 3, 4, ...

@®orkyc 4. Chauana nocrynadite, Kak B TPEABAYIIEM
bokyce, TO-eCTb NPEANTOXKHTE 3aLYMaTh YMCJO H NPUOABHTH
K HEMY €ro NOJOBHHY WIX ero OOMbLIYI® YacThb, 3aTEM CHOBA
npu6aBUTL TOJNOBHHY TOJYUHBIIEHCS CYMMBI WIM €€ 60Ib-
Iy 4acTh. Ho Temepb BMeCTO TpeGOBaRHA Pasae/HTh pe-
3yJAbTaT Ha O NpenjoxkuTe Has3BaTh MO pa3paiam Bce
uAdpL DONYYHBIIETOCA pe3yasTaTa, KPOME O AHOM, JHIIb
OBl "3Ta HeM3BeCTHasd OTrajbBalOINEeMy ILuppa He Obiaa
HyJb. HeoOxomumo Taxxke, 4ToObl 3alyMaBIME 4UCI0 CKa-
3aJ paspag ToH HMDPL, KOTOpAg yTaeHa OT HEro, U B KaxuxX
cay4dasgx (B NepsBoM, BO BTOPOM WM B IEPBOM H BTOPOM. HJIH
HH Pa3dy) npuILIocs €My npubaBaaTe O0O6JBLUIYIO HACTD HUCAA.
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[Tocne 5TOrO, 4TOOH Y3HATH 3aAyMaHHOE YHCJO, HaAO CJAO-
KUTh BCE HH(QPH, KOTOpble HAa3BaHb, W OPHOABUTSH:

0, ecaH BH pa3y He NPHULIOCH OPHOABIATH GOJIBLIYIO
4yaCTh YHCJa;

6, ecu TOJIBKO B IEPBOM CJyuyae MNPHILIOCH NPHGABASTH
OOMBIMYIO YaCTh 4HCHa;

4, ecnid TOJBKO BO BTOPOM CAYYae DPUULIOCE OPUGABAATH
60JbIIYI0 YaCTh 4MCAA;

1, ecan B 06oHMX CAy4adAX NPHUNIOCh NPHUBGaBAATL GONb-
YK YacTh YMCAa.

Hanee, BO BCEX CAyYasX NOJNYYHMBHIYIOCH CYMMY HAZO
JOTONHUTE RO GauxKafillero 4ucsia, KpPAaTHONO AEBATH. ITO
pomoanenue 1 6ygeT yTaeHro# wmMbpoli. Temeps, 3Has Bce
uddpst pesybTaTa, a 3HAUMT, M BeCh Pe3yJbTaT, HETPYRHO
HafiT 1 3agyMaHHoe 4Hcao. JIag 3TOro Hajao moayueHHBIH
pesyabTaT PpasAesauTh Ha 9, YMHOKMTbL 4acTHOe Ha 4 M B
3ABHCHMOCTH OT BEJHYMHE OCTaTKa HpiGaBUTH K IIPOA3BEAE-
oo 1, 2 uma 3.

[Ipumep 1. 3anymano 28. [locse TOro Kak BHINOJHEHBI
Tpebyemsle AeHCTBHA, Noayduioch 63. Yrtauam mudpy 3.
Toraa yraAblBalOMMi# AONOAHAET COOOWIEHHYIO eMy UHDPY
aecatkoB 6 a0 9 n mosydaer uudpy eammmy 3. Pesynbrat
63 oGuapyxsen. Hckomoe uncao (63:9)-4=28.

[Ipumep 2. 3agymauo 125. [locne PBHIOOJHEHHR BCeX
TpeOyeMbIX medcTBMA moaydniock 282, ¥YTaeHa, NOJOKHM,
uudpa coten 2. Coobmero: mudpel AECATKOB d eSHHUI CO-
oTBeTCTBeHHO 8 ¥ 2, a 60mbmag uyacts uucsaa npubaBasaach
TOJIBLKO B. [IEPBOM CJay4ae.

YraasBaem: 8 421+ 6=16. Bauxaiwee ducao, kpaTHOE
peatd, [8. 3Hauutr, yTaeHHad uudpa coten 18 — 16=2.

Omnpenensem sapyManroe umcro: 282:93=—31 (ocrartok 3);
3144 1==125.

[Ipumep 3. IlycThb samymaBmmié 4YHCAG CKaXKET, 4TO
DOCJIeIHNE TIOTYYEHHBIA HM pesyssTaT COCTOUT H3 Tpex uupp,
npiuem nepeasg mudpa 1, a nocaeamas 7 U GOJNBIIYIO 4YacTh
4uCaa TIPULINOCH IPHOARIATE B JABYX CAyYasx.

Yraapsaem sagymanHoe umcao: 1 -7 -4 1=9. Honoxnne-
HHE 10 YHCAa, KPATHOI'O MEBATH, PABHO HY JI10 HIH REBATH,
HO HYAb 0O YCJOBHIO yTaHBaTh HeJk3fl, CIEAO0BATE/IbHO,
yTaeRHaa mudpa 9 u Bech peayabrat 197. Hemim 197 Ha 9;
197:9=21 (ocratox 8). 3axymansoe yuc/io 21-4-}-3—=287.

Hokaxure Qokyc. IT0 HeTpyAHo, B OCOBEHHOCTH AAA
TeX, KTO YACHHA CYTh A0Ka3aTeJAbCTBa NPEABIAY UIEro (okyca.
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dokyc 5. 3apymaiite kakoe-RuGY b 4HCAO (MEHBILCE CT4,
4T00B HE YCJIOXKHATL BBHMHCACGHHA) W BO3BEANTE €r0 B KBa-
apat. K sanyManHOMY uuchy OpnbasbTe 000 YHCIQ
(ToMBKO CKAXKHWTE, KAKOE) M NOJYYEHHYIO CYMMY TOXE BO3-
BeOHTEe B KBanpaT. HadauTe pasHOCTb MEMAY NOJy4YUBHIU-
MUCA KBajpaTaMM M coobmute pesyavraT. Yrobw yraaaTb
3alyMaHROE YHCJO, ZOCTAaTOYHO TOJOBHHY S9TOTO pesyJb-
TaTa PasASAMTbL WA YHCAO, NPHGABJACHHOS K 33 XyMaHHOMY, @
U3 YaCTHOTO BBHIYECTH IOJOBVHY AEIRTEJA,

[Tpumep. 3amymamo 53; 53*=2809. K sanymaunuomy
uucyay npubasaeno 6:

53 -}-6==50, 59*==3481, 3481 — 2809 =672,

DTOT pe3yJabTAT COOGILEH,
¥YrapbiBaeM:

672:12=56, 6:2=3, 56 —3="53.

3anymanaoe uncao 53.

Haitnute mokasaTesnbcTBo.

doxyc 6. [Ipeanoxute csoeMy Apyry saiymaTb ai06oe
yneao 8 npesenax or 6 zo 60. Ilycrs Teueps OH pasaeaur
8alyMAHHOE YHCJAO CHayaJla RHa 3, TIOTOM €ro Ke pasiesuT
Ha 4, a 3aTeéM W Ha 5 W COOGIIMT OCTaTKR OT zeaexuit. [lo
3THM .OCTATK2M TIPH TIOMOILA KJIO4EBOR GOPMyJs! BHl Hakze-
Te B3alyYMaHHOE YHCJO.

[lycrs ocrarkm r,, 7, B r,. 3alOMHATE TEDEPh TaKyio

dopmyary:
P S =40r, 1 457, - 36r,.

Ecnn moayunres § =0, to sazymano qucio 60; ecan xe
8540, 10 ocTaTok OT Aenenuma S wa 60 m aact Bam 3aay-
MaHHOe u4HcJao. Battemy zapyry, SaAyMaBIIEMY YMCJIO, HE TaK-
TO Jerko 6yzeT caMoMy NOAYMaThCH OO CEKPETa yralblBanus,
KOTOPHIM BH BJafeeTe.

[Hpumep. 3amymaro 14, Coobesn ocraTikm: r,=—=2,
r,=2, r,=4.

Yraavisaem:
S =40.-2-+45-2-}-36-4=314; 314:60=5

H B oCtaTke 14,

3aaymaHHoe 4ucao 14.
He nano caemo seputh (opmyse, npeanoxennolt 6e3 su-
BOAZ. ¥YOenuTeCh CHayaJa B TOM, YTO OHa BO BCEX CAydasx,
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JOTYyCKaeMslx yc/aoBHeM (oxyca, aedCTByeT $e30Tkasuo, a
[I0TOM AEMOHCTPHPYHTE (hoKycC.

doxyc 7. YACBUB MATEMATHYECKYIO OCHOBY H3JOMEHHLIX
anech (OKYCOB, Bbi MOXETE WX BCAYECKH BHAOM3MEHATD,
IpHAYMBIBaTh APYTHE NPasuia yraiblBaHHs YHCE, PasHoodpa-
3HTb NpenaraeMbie BOIPOCHI.

Bor, Hampumep, Taxas Tema. B npembiaymem dokyce
yraZbiBaHds 3aAyMAHHOMO YHC/IA MO €ro OCTATKaM OT AgJe-
HuA Oblid TIPEANIOKEHB B KadyeCTse AennTesei uncaa 3, 4
4 5. 3amMeHNHM HX ADYTUMH [ACJAHTENAMH, HalpHMED TaKUMH,
xax 3, 5, 7, U DpaxnBHHEM npejens! AAd 3aAYMbIBAEMBIX 4H-
cen or 7 Ao 100. Muoxutenu B KJAOUEBOH (DOPMYJE, KO-
HEYHO, TO)Ke HsmeHATcd. [loaGepure WX AR HOBOH KMIOYEBOH
dopMysl, IPUTOAHON ANA JKAHHOTO CAyyad,

Orser. §S=70r,--2lr,-}- 157, rAE 7, ¥, U Fy—CO-
OTBETCTBEHHO OCTaTKH OT JIEJCHHS 3aZyMaHHOrO 4YHC/a Ha
3, 5 M 7. 3apgyMaHHOE YHCIO PABHO OCTATKY OT Aene-
mud S ma 105 (ecan xe S==0, 10 3azgymano 105).

297. Yrapats pe3yaeTaT BhIYMCAEHHEH,
HHYETO He crpaiinBas

EcTe M Takue 3aKOHOMEPHOCTH B MaTeMAaTUKE, KOTODbIe
IPHBORAT K 3aPaHEE HAMEUEHHOMY DE3YJbTaTy BBINOJHEHHs
ONDEMENEHHBIX AEHCTBHH, KaKOBH! Obl HUM OBMIH WMCXOXHBIE
apcaa. OTCI0/la BO3HMKAIOT OYeHb WHTEDECHHIE CIOCOOHI «yra-
AbIBaHMS» Pe3yJsbTaTa BBIYHCJACHRH, HHYEr O HE CIpau-
Bafg y 8aLyMaBIIETO YHCTO.

Crenyomue xea ¢oxyca HINOCTPUPYIOT BTO NOIOKEHHUE.
3™ GOKYCH MOXEHO IPOBOAMTL KAaK C OJHMM YYaCTHHKOM,
TaKk ¥ C UeJoH TPYNLOA yYaCTHHKOB.

doxyc 1. [lpepnoxure y MHOX MTDb 3aAyMaHHOE YHCJIO
Ha NPOM3BOJLHO BHIOPAHHOE BaMH 4MUCJI0, 4 K NOJYYEHHOMY
IIPOMBBENEHHI0 TPUOAaBUTb YHCIO, TOXKE ITPOMSBOILHO BaMH
BbibpanHoe. CyMMy INpel/oXHTe pa3AeadThb Ha Tperbe
BAMH K€ NPOX3BOJIBHO AaHHOE YHCJo. Bl B 3TO Bpems passme-
JHTE B YME NEPBOE U3 HA3BAHHBIX BaMU YUCEJ HA TPEThbe
H KaKOE WYMCJA0 Y BaC MOJYYUTCA, NPENJONKHTE YUYACTHHKY
QoKyCa CTOIbKO Pa3 OTHATH OT TNOMYYECHHOTQ MM YaCTHOTO
8aZlyMaHHOE YHCJ0, JTOT NOCAEARVH pe3yJ abTaT Bbl M yrajaeTe.
On 6yner paBeH 4aCTHOMY OT JAeNEHHA BTOPOCO M3
NPeANOMeHNBIX BaMM 4YBCeJd Ha TPEThe,
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{Ipumep. [lpeanonosxum, sanymano 6. Bel npegnaraete
YMHOXHTL 3aflyMaHHOE uucao Ha 4 (saMerbTe ada ceba ato
uncaio, kak nepeoe). [Toayuaerca 24, Tlpeanaraete npubaBuT»
15 (Bropoe yncno); mosyuaercsa 39. [Ipeasaraere pasaeauTob
Ha 3 (TpeTbe 49uCag); nonydaetcs 13. BeucaeHna B yMe:
4:3=1%,. TlpeanaraeTe yuwacTHHKy (OKYCa OTHSTb OT MO~
JYYEHHOTO UM 4acTHOro (ot [3) saZymMaHHOE 4HCJO ja eue
oany Tpetb ero. O oTHMMaer 6 ua eule 2-—Bcero 8 u no-
ayyaer 13 -—8=5.

Bel B 2T0 BpeMfl BBINOJHAETE B yME€ JEJNEHHE BTOPOTO
W3 NPeANOXEHKLIX BaMH 4uces (15) Ha TpeThe (Ha 3) ¥ TOXKeE
nonydaeTe 4ucao 5, KOTopoe M oOBbABAAETE KaK OXHAAEMbIA
pe3yabTar.

Hoxaxure, 9T0 Takoe COBNAJEHHE DE3YJbTaTOB HE CJy-
4YaliHO, a BIOJHE 3aKOHOMEPHO.

doryc 2. Hamummnre xakoe-HuOyAb 4ucao mexay ! v
50 Ha Kycoure Oymary U CHpAYLTe, He NOKasbiBad YYaCTHH-
Kam (okyca.

B CBOiO ouepenb, NYCTh Ka)cAbH y4aCTHUK HALHIIET,
KAKOE OH moMenaeTr, yucnao, 6osswiee, yem 50, HO He npe-
pelimaomee J00, u, He ToKa3wiBad BaM, IIPOM3BEAET CJe-
LYIOIIAE AeACTBHNA:

1) npubasuT k cBoemy uwcay 99— x, rae X -— 4ucao,
HAMHMCAHHOE BaMHM HAa Kycouxe Oymark (3Ty DAasHOCTh BH B
yMe NoncyuTafiTe M HA30BUTE Y4aCTHHKAM (HOKYCa TOMIBKO
rOTOBbIH PE3YJIBTAT);

2) 3a4yepKHET B NOJYYHBIBECA CyMME KDaRHioi JEBYIO
UHQPY ¥ 3Ty Ke Uubpy IpuGaBHT K OCTABLIEMYCA HHCIY;

" 3} MOY4YHBUICECA UYMCAO BRIYTET W3 UHCJHA, NEPBOHAUANBHO
¥M HaNHCAHHOTO.

B pesynptaTe y BCeX Y4YaCTHHKOB NOJMYYNTCA ORHO U TO
AEe UWCAO, HMEBHO TO, KOTOPOe Obl0 BaMH IIPEABaPUTEILHO
CNIPSTAHO.

Tpumep. Uncao, Hanucawnoe BaMu H CnpaTaHHoe: 18;
YHCSIO, HAIMCAHHOE OJHMM U3 y4acTHuxoB: 64. Ilpeasaraere
npubasurs 99 — 18==81. [loayuaerca: 64 --81 =145,

Undpa 1 sauepkmpaercs ¥ npubaBAfeTCa K OCTABUIEMYCS
qucay: 45-}-1==46. PassoCTb MEKLYy SaAyMaHHLIM YHCIOM
{64) u nmoayyenueM (46), 64 —46=18, kak pa3 u paer
crnparadgoe Bamu 4ucao {18).

Kax ¥ BCerga, BEl, KOHEYHO, NPEXKJAE BCEr0 MOCTapaeTech
YACHUTb MaTEMAaTHYECKYIO OCHOBY BOSMOXHOCTH HDENBUAECHHA
peésy/brara RHIIDNHEHHd YKA3aHHHIX ACHCTBHIAL
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298. K10 cKoJbKO B3sA, R y3RHAJ

[Tyctb mepBHA yuacTHWK (POKyCa BO3BMET MOGOE KO-
JUYECTBO TIPEAMETOB (CIMYyex, MOHET H T. IL), KpaTroe 4.
BTopofi mMycTb BO3BMET CTOMBKO Pa3 no 7 TPECAMETOB,
CKOJIBKO TEpBLIA B3AN mo 4. A TPETHETO YYaCTHHKA IIO-
IIPOCATE B3ATh CTOMBKO € pa3 mo 13 mpeameTos.

Tenepb MycTh TpeTHH YYaCTHAK U3 YHCJA B3ATHIX HM
APEAMETOB OTRaCT NE€PBOMY B BTOPOMY CTOMLKO, CKOJb-
K0 Y KaXKgoro H3 HUX Y€ HMeeTcs. 3aTeMm NMyCTh BTOPO#
YYaCTHHK OTAaCT TPETHEMY W MEPBOMY CTOJNBKO MPEA-
METOB, CKOJbKO Y Kamaoro crano. Hakoren,  nmepsuit
NyCTh CHEJAeT TO KE CaMoe.

~ Canpocure y m000ro M3 3THX YYaCTHHKOB (DOKYC2, CKOJIBKO
IPDEAMETOB y HEro CTano. Yucao, KOTOPOE OH BAM HA30BET,
pasaenuTe Ha 2. YacTHoe ykaxeT, CKOJbKO NPEAMETOB mep-
BOHaYa/JbHO B3AA NEPBoil YyaCTHHK. UnC/I0 mpeameTos, B3f-
ThIX HEPBLIM, Pasjesure #a 4 M YMHOXBTE Ha 7. D10 Gyzer
YHCJIO TIPEAMETOB, B3ITHIX BTOPHIM Y4aCTHHKOM, A TPETHH B3f
CTOJBKO Pa3 1o 13 NpexmMeToB, CKOJbKO BTOPOH B3N XIO 7.

OBocHoBaTH QOKYC OUEHD JIETKO.

299. Oasa, aBe, TpY NONBITKH ... ¥ 9 yragan

3anymaiiTe KaxHe-IuGo ABa MOMOKHTENLHEX UENHIX YUCTA.
Crhnoxurte MX CyMMy C HUX OPOUIBEACHHEM H CKAKHTE MHE
pesyabrat. Kak cmoprcves 6GepeT BHICOTY TOCAE OAHOM,
ABYX TODHTOK, Tak H 2 Gepych yraaaTh 3afyMaHHble BamH
yucaa GBLICTPO, HO, MOXET OBITh, TOXE HE € IEPBOro pasa.

Meroa npoct, x0T B He oueBnaeH. 5 mpubasao 1 k Ba-
meMy pesyAbTaTy, NOJYYERHOE YHCAO PasioAKy Ha JBa MHO-
KHTENS H OT KaXIOT0 MHOXHUTeas OTHHMY mo 1.

[Tpumep 1. Mue coobupnn pesyaprar: 34. Beuucaawo:
34-1-1=235; nanee: 35==5-7, a raxwe: 35=235-1. Cne-
noBaTeNbHO, 3alyMaHHbe umcsaa 4 § 6 wm 34 u 0.

Mory npeasoRuTh BaM BHLIYECTbh CyMMY 3alyMaHHBIX
YhCesa M3 HX IPOA3IBEACHHMA. Tenepk, YTOOH y3HATh 3aAyMaH-
Hble YMCJia, 9 OmATh mpubaeno | K pameMy pesyJasTary, pas-
J0XY TOJYYERHOE YHCAO Ha JBAa MHOMXHWTENA W K KaXIOMY
npudapaio mo 1.

IIpumep 2. Coobuwm peaysbrat: 64. Bouucasio: 64+
-+ 1=65; 66=13-5 um 66=~65-1. CreroBaTeasno, 3aLy-
MaHHBIE ynucaa 14 v 6 nom 66 u 2.

JloKaxkHTe CnpaBelMBOCTB 3Toro cnocofa yrajblBaBHA.
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300, KTo B3aJ pe3uHKy, a KTO Kapanjaw?

Orpepuurecsr n UPEAJOKATE JBYM YdyacTHukaM (okyca,
nycTh 3ra 6yayr XKena u Llypa, B3aTh omHoMy kapasialm,
a Apyromy pesuHky. [lanee Ckaxure:

— Ofnanaremo Kapangaula HasHayalo 4mcao 7, ofwana-
TENO pesuHKy —uucno 9 (uncna MoryT OBHITH 4 UHBEIMH,
npuyeM 06A3aTeNBHO OAHO NMPOCTOE, a APyroe cCocTa B-
HOE, HO HE Jeddluicecs Ha TepBoe).

— enn, ymmoxbp csoe wicno Ha 2, a MHlypa ma 3
{oAHO M3 3THX YHMCEN ZOMKHO KEJ0E 9ACTO Pa3 COMAEPKATHCH
B HA3MAYCHHOM BAMH COCTABHOM WWCJE, KaK, HalmpuMmep, 3 B
9, a gpyroe ZOMAED OBITH C HUM B3aUMHO UPOCTHIM, Kag
Hampumep, 3 B 2k

— CaoxuTe pe3yabTATHE B CKAXUTE MHE CYMMY HIH
CKaWHTE, AQEMTCA JI4 5Ta cyMmMma 6e3 ocrarxa Ha 3 (Ha TO
JAHHQE BaMH 4HCJO, KOTOROE CONEPWKITECE SIHEKHTEIEM B
HA3HAYEHHOM COCTABHOM <HC/IE). Y3HAB 5TO, BB TOTYaC MO-
WEeTe ONPENeNHTb, KTO B3AT Kapamiaill, & KTO0 BE3HHKY.

B camom jpene, ecad NOJYYeRHAs CyMma JeJHTCS Ha 3,—
3TO 3HAYMT, 4TO HA 3 YMHOMEHO YHCJIO0, He HendHieecs Ha
3, To-ecThb 7. 3Haf, KTO yMHOXaJ coe uymciao Ha 3 (IHypa)
4 YTO yucao 7 Ha3HauyeHo obJalzaTenio KapaHaalla, Bel 3aKJIiO-
yaete, 4To KapaHaam y llypel. Haobopor, ecmu monydesHas
CyMMa He JeJUTCs Ha 3, TO 3TO SHAUMT, YTO Ha 3 ObIO
YMHOKEHO 4HC0, Aensiiueecst Ha 3, T0-¢Ctb 9. B atom cay-
vae y Ilypwl-— peamnnka.

Kak sbl goxaxeTe 3ToT (okyc?

301. YraaniBanve Tpex 3aJyMAHRHBIX CIAraeMbX H CyMMb

[peanoscire BalIUM rOCTAM HalMCaThb KAKME-HUOYAb TPH
TOCJEIOBATEbHBIX THCAa, Kaxaoe He Ooaee 60 (mampuMep,
onr HanumyT: 31, 32, 33). Eme onmHo umucao, xpatHoe 3 M
meubmee wem 100, mompocure MX cka3aTh BOAYX (HaupAMep,
on CkaxyT: 27). D10 4HCJAO BaM CJIeXyeT B3aloMHHThb. []o-
npocuTe WX CHOAUTHL BCe 4 aucna (31 - 32-1-33 27 =123)
H CyMMy yMHOXHTb Ha 67 (12367 =28241).

[lycTs Tenepe BalM IOCTR CKAXYT BCJAYX NOCJAe LHHE
ABe mudppst pesymsrara. Bel ToT9ac MoxkeTre HasBaTb BeCb
PesyanTaT W 3anyMaHHbE TPH 4HMCTa.

Cnoco6 yraasiBanHd. Pasgemurs 27 ma 3. [oay-
uptea 9. K 9 mpmGaeurs 1, moayunrcda 10— kamodeBoe
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yicno. BounTag ero 43 4ucna, COCTABJACHHOTO ABYMA H3-
BECTHEIMH BaM nudpamud pesysnstara (41 — 10=3l), BB #
TIOJAyYHTe HaMMEHbIIEE M3 TPEX 3alyMaHHBIX YHCEJ.
YnsauBas 41, nonyuure 82— nepebie UADPH pesyabrata.
OfocaoBapue 2TOro cmocofa yraibiBaHus 3a1yMaHHBIX Y-
ceq — unTepecuan 3agada. Pemure ee.

302. ¥rajath HeCKOJNbKO 3aXYMaHHbLIX YHCE]

Ecth npocroft cnocof yraasiBanMs HECKOJALKHX 3ayMaH-
HOIX ONHO3HaYHOLIX yucen. [lepBO€ M3 3aiyMaHHBIX YHCES
YMHOXKHUTb Ha 2 W K Npou3BeAeruio nopubasuTh 5. [loaydeH-
HOE YMHOMHTb Ha 5 M K mpousBeacHuo npubasuth 10. K
pesyabTaTy nNPHOABHTH BTODOE 3allyMaHHOE YHCAO U BCE
YMHOXHTH Ha 10, K DOAY4YEHHOMY pe3yJabTaTy npubasuth
TPEThe 3aAyMaHHOE YHCAO H ONATH YMHOXHTbHa 10, moTom
npuOaBHTh YETBEPTOE 3aNyMaHHOE YHCJAO U CHOBA YMHO-
#utek Ha 10 1 Tak mo Tex nop, noxa we OyaeT npubas/ieHO
nocaeAHee H3 3alyManubix uuces. [locnearas cyMma H
YHCJIC 3aJlyMAHHBIX YHCES AOMKHBL 6biTh OGBABJIEHDI.

Haa otragbiBaHus 3alyMaHHBIX 4HMCeJ HAZO H3 00bAB-
JIEHHOH CYMMBl BBIYECTh: -

35, ecan 3anymaro 2 4acna;
350, ecnn 3agymao 3 4YuCaa;
3500, ecnn 3anymaso 4 yucaa;

« ¥ e = B » e a ¥ v & o+ a

Bee unpn passoctd ¥ 6ynyT 3aLyMaHHLIMH,

[Ipumep. 3apymann uhucaa 3, 5, & u 2. YnsaneaeM
nepsoe: 3.2=06; npuGasnaeM O, mnoaydaem: 6-}-5=11:
yMHOXKaeM Ha 5, moaydaem: 11.5=055; mpubasasem 10 x
apeaslLyileMy pesyasrary: 55-f- 10 —=65; npubasasem sro-
poe 2apymMannoe 4ucao: 65— 5=70; ymxoxxaem Ha 10, nosny-
vaem: 70-10==700; npubaBnsieM TPETHE 3AAYMAHHOE HHCJIO:
7004-8==708 u pmanee: 708-10=7080; 7080-}-2=7082.
M3 okonuaTesbHoi cymmer Boiduraem 3500; moayuaerca 3582.
Bece mudppsr 3108 pasHOCTH — 324y MAHHBIC.

Jlokaxurte 3TOT Cnocof yraabiBaryf 3aLyMabHLIX 4YHMCEN.

3ameuanue. Itor Poxkyc MoxkHO ODOPMHTL KAK yra-
AbIBaHHE YMCE/ OYKOB, BHITABINHUX Ha OPOLIEHHLIX Hrpaib-
HBIX KyOukax (0 Ky6ukax cm. ni. VI), wiy xak yrazbiBakue,
Ha KaKOM CyCTaBeé KaKorQ Naablla, KAKOH DYKH H y KOro
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MMEHHO HaJeTO KoJedko (RampuMep, W3 HUTKH, JMOCKYTKa Ma-
TEePUH WK CKJAEEHHOE M3 NOJAOCKK GyMaru).

B mociemnem caydae HeoOXOOUMO BCeX YYaCTHHKOB (ho-
KyCa NEepeHyMepoBaTb, YCAOBHTBCA, KaKyl0 PYKY CUuTaTh
TEepBOH, KAKYId BTODOH, DepeHyMepoBaTh NaJjblbl PYK U CY-
CTaBL) Ha nafdeplaX. [lycTs, HamprMep, y4aCTHHK HOMep dYe-
THI D@ Hamead KOJeYyko Ha TPpeTH# CyCraB LSTOrO
nafipla BTOPOH PyKH.

Brt mpesnaraere BasBuieMy KOJEYKO YABOWTH CBOH HO-
mMep (moayuntca 8), npubGaBuThb D, YMHOXKUTBH PE3YyJbTaT
Ha 5, npuBasuts 10, nprbaBuTh HOMEP PYKH, YMHOKNTH
na J0, npmubasyTb HOMep mnajblla PYKH, ONATb YMHOMHTB
ra 10, npuGaBuTh HOMED CYCTaBa R CKasaTb OKOHYATEILHYIO
CyMmy.

Bam cxaxyT B zagsgom npumepe: 7753. Ortnumure 3500,
noayqaercs 4253. Ludpul a1ore uucaa DPacCKasbBaIoT: KO-
MeuKO HA TPETbhEM CyCcTaBe NaTOTro Walblla BTOPOU-
PykH ydaCTHUKAa HOMED YeTHPE,

303. Cxoavko BaMm Jet?

— He xorwre cxasate? Hy, Xopowo, CkaxuTe MHC
TOJIbKO CKOJIBKO HOJYYWTCH, €M oT yucha, B 10 pas GoJb-
IEro, YeMm YUCJO BAUIMX AET, BBIYECTL IPOM3BENEHHE KAKO-
ro-Hu6y b 0JHO3HAYHOrO 4MCaa Ha 9. DBaarojapio BaC, Te-
fiepb A 3HAI0, CKOJbKO BaM JET.

Cnoco6 orraasmpanna Oraeauts oT 0OBABIEHHOTO
pesy/abTaTa YWC/O0 EAMHHI W CAOXKHTD €ro C OCTaBlUdMCH
YHCJIOM.

I[Tpumep. Or umcma 170, xotopoe B 10 pas Goablie.
gucaa Jer, OTHAMW, CcKawem, 27. [locne 3sToro ofmasniu
peayabtat: 143.

Onpenensem sospact: 14+4-3=17 zer.

Jlerxo u apdexrHo! Ho... Bo usbexanue koudysa npo-
AyMafiTe OCHOBY (hokyca.

304. ¥Yranate BO3pact

Jlna pasnoo6paskA MOMNKHO IPEANONKHTb YMHOXUTH UYHCAO
JeT Ha 2, npubaBnTb 5, a CYMMy ONATb YMHOXUTb Ha O;
TOTNPOCHTL CKa3aTh peayabraT. [locneaneli uupoit pesy.ib-
TaTa, oyesnAHo, 6yRer 5. Hauzo ee orGpocwth, a oT ocTas-
weroCs 4ucaa OTHATH 2. PasroCTb — MCKOMBIH BO3pacT.
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[Mpumep. [lycts Bospact 21 roa. [lpouseomum tpelye-
MblE JIeHCTBUA:

21.2==42, 42-1+5=47, 47.5=23b.

YragnipaeM BospacT: 23 —2=21.
JoxaXuTe 3TOT BAPHAHT YTrazblBaHHA BO3PacTa.

305. TeomeTpHueckud (okryc
(3arajounoe uCYe3ROBEHHE)
Haueprure Ha npsAMOYrOJBEOM Kycke kaproHa 13 oanna-

KOBBIX MAJIOWEK HA PABHOM DacCTOAHUM JAPYT OT Apyra, Kak
noxasano Ha puc. 186, Tenepn paspexpTe TPAMOYTOJBHHK

TTTHHHILL,

Puc, 186. Kyna ncyessa opma Najouxa?

M

mo HakaoHHo# npamoift MAN, CoeAMHAWINEH BEPXHHH KOHEN
caMofi JeBON MalOYKH H HIXKHHM KOHEl caMoii mpasoil.
CuBuebTe O0€ TOJOPHEKH TPAMOYrONbHUKA BAOAb JHHHM
paspesa, Kax NOKAa3aHO Ha PHCYHKE.

IMpousouio aAGGONBLITHOE ABJEHHE: BMeCTO 13  nanoyek
crado ux 12! Kyzna ncuesna oaHa nasioyxa?
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[JIABA OJWHHAILATASA
JEAUMOCTD YMCEJ

Hs Beex meficTBnit apupmMeTHKy CaMoe CBOSHPABHOE — 3TO
neacane. OHO ob6nazaeT oCOOBIMM  CBOKCTBAMM, MOMKHO
CKa3aTh, OCOOLIM «HPaBOM». BosbMeM XoTa Ohi ofpailesne
¢ myJem. Jis BCEX APYrHX apu(MeTHIECKHX KeACTBUR HyIb—
PaBHONPABHOE 4YUC/0. Ero MoKHO ¥ npUOaBIsTh U BHIYHTATh;
OHO MOMeT OHITH MHOKHTEJNEM B JACACTBHH YMHOMXEHHT,
HO JeJHTeNeM Hukoraa. Pasgesuts Ha Hyab Booflie
HEJIb3A HHUKAKOE YHCAO, HHKAKOE anredpavqeCKoe BhIpaXe-
Hue. 270 — BaXHafg OCOOEHROCTh JHESeHMSA, W €cnd K Hed
OTHECTHCh HEBHUMATE/BHO, TO JIETKO NONACTh BIIOCAK; MOXHO,
CKaxxeM, «JOKasaThb» J000Oe 3aBEAOMO (halbiUBOE YTBEPHK-
JeRHE —- KIapanoKC»,

Kak BW OTHeceTeCh, HanpuMep, K TaKOMY YTBEDKIEHHIO.

Besikoe rosntecmso passo €80eit ROAVEHHE.

«JJo¥azaTeabCTBO». [IyCTe @ u b-— 1Ba PaBHBIX KO-
JauuecTBa: ==&, ¥YMHOXMM obe YaCTH 3TOrO PaBeHCTBa HA a:

a*=—ab.

Tenepb yMeHbMIMM Ha b* W JEBYW M MAPAaBYXO 4YaCTH DaBEH-
crBa. [loayuusmneca paseocTd @ -—&° u ab—b* Toxe Oy-
AYT DPaBHbIMHA:

a’ —b=ab—b

PaznoxuM Ha MHOXKHTEJN:
(a+b)a—b)=b(a—b).
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HenuM obe yacTu paBeHCTBa #Ha @ — b, NOCHe Yero noAy-
42eTCR TaKOe PaBEHCTBO:

at+b=>b.

Tak Kax b—a, TO B NOCNEIHEM pPAaBEHCTBE MOXKEM 3aMe-
HUTB b Yepe3 @, TorZa @-}a=qa, uai 2a=a. Pasxems

Ha 2, MOJYy4YHM a:%, a 3TO 3HAYUT, YTO UEJOE PaBHO CBOEH
noscBure (7).

Buemrse, uay, xak ropopar, «hopMansHo» BCE MPABHJBLHO,
a Mo CYWeCTBY rAe-TO B NPUBEIEHHRIX BHIKJIAAKAX €CTh Oe-
¢dexr. Brl, kOHe4YHO, OblTM BHUMATENBHB U 3aMETHJIH, B Ka-
KO yacTW npeobpPazoBaHMIT UMEETCA WIBAH.

«Hpap» ReneHUa nPOABAAETCA He TOJNBKO MO OTHOWICHHIO
K HyA10. MaTemaTHyeckas TeopuHsa yLesseT MHOTO BHUMAHUS
CBOMCTBAM L€/ bl X YHCEJ M 3aKOHAaM, yNMpapJAOIuM AEHCT-
BUAMY HajA HHMH. Tak BOT, €C/¥ OTPaHUYUTHCS MHOMKECTBOM
OIOHHX TONbKO UEJHX (TONOMKHTENbHBIX W OTPHUATEJbHBIX}
YHCEN, TO ONATb-TAKU «KANDHBHHYACT» TOJNBKO OIHO AEHACT-
gue: neJdenue. OHo, xax Bbl 3HAaeTe, HE BCErAa BBHIONHKHMO
B 0OJACTH UEeABIX uuceds. [IpMHATO CuMTaTh Tak, 4TO LEJoe
YHCIO @ AENWUTCA HA UEA0E YHCIO b, €CAH CPEAH UENbIX
We 4uCces HalHfercs Takoe YHCio ¢, NPOH3BEAEHHE KOTOPOro
Ha & DaeT TOYHO YUCIO @; eCHH KE TAKOTO 4YHCsa HeT, TO
Q@ He peauTcs Ha b

Bce 3T 0OCOGEHHOCTM AeneHHs H CROCOOCTBOB2JIM BO3-
HUKHOBERHIO TAaKWX NORATHH, KaK NPOCTHIe uHCAa, Hanbosb-
wufi obmmit pesmrens (H. O. .}, Hanmensuiee ofiee xpart-
voe (H. O. K.), npusHaku IeJMMOCTH yuces, a MOCTENEHHOE
pa3BUTHE TEOPHH AEMMMOCTH WiCe] NpHBeno ¥ rayOoxoMy
PacUIMPERWIO BCEH TEOpWH YrCes.

[Monarawo, yto paboTa Han 3ajavaMM 5TOH IJlaBu B He-
KOTOpO#t Mepe YReJWYUT 3amaC BalllMX HIKOJBHBIX MPENCTas-
JIEHHH O JEJHMOCTH 4MCes, a MOMET OnTb W noOyauT Bac
K CHCTEMAaTUUYECKOMY H3YUEHHIO BCEHl TEOPUH 4uCeN.

308. Uncao na rpodauue

B onHOl H3 ernneTcKHX RUpaMHA yueHpie OOHapyKHAH
HA KaMEHHOIl TUINTe rpOOHULB! BLIMPaBUPOBAHHOE HEpOT.H-
tdamy uncno 2520. TpyaHo ToYHO CKa3aTh, 3a YTO BHIN&JA
Takasa 4yeCThb Ha JOMI0 3TOoro uucsa. Moxer OwiTh, 3a TO,
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4yTO OHO 0e3 OCTaTKa AeNHTCA Ha BCe ©e3 WCKJIIOYEeHHA Le-
asie yucaa ot 1 go 10. He#cTBUTENBbHO, HET 4HWCTA, MEHb-
mero wem 2520, objajaoulero ykasasHbIM CBOWicTsoM. He-
TPYAHO yOEAHTBHCA B TOM, YTO 3TO YUCNO ABAACTCH HaUMEHBIIHM
OGLIMM KPaTHBIM LEJBIX YHCEN NEPBOrO AecATKa.

307. Ilonapku x HoBomy roay

MecTHeifl kOMUTET DpodeccHOHANBHOTO COM03a Hauwed op-
TaHU3aLHK PEUTMJl YCTPOUTL HOBOTOLHIOW MKy JJs JAeTe.
[IpuroToBisaa momapkH, M GBICTPO PA3AOKWIH MO NaKETaM
wkondeTsl K nevednbe. Ho Korfia mesio AomIo g0 MaHAAPHHOR,
MBI HaTOJKHYJUCh Ha 3a0aBHOe 3aTPyJHeHHe: CHauaja XOTenH
Pa3noxuTL BCe MaHAapuusl mo 10 mTyk B makeT (a B OCTab-
1HECH TAKeTH — AGJOKH),— He TOJNYYHAOCh: HA OAHH K3
TAKeTOB OCTaNoch O MaHAapHHOB; ecaM Obl TIONOKUAU 110
Q9 mauzapuHOB, oOCTasNoch 651 8 MaHI2DHHOB Ha OJMH U3
MAKEeTOB; IONpOOOBaJM pacKAaZbiBaTh [0 8 MaHAapUHOB,
OCTaJI0Ch 7; CTaJAW packJafblBaTh LO 7, 0CTanoCh 6; noJjo-
KU 1Mo 6, 0CTANOCh 5.

— Yro 3a ucropus?! Heyxenn w gassme Tak 6yzer
HPONOmKATLCA? B3aau Gymary, kapaniall M Hagaay pacCyu-
TeBaTh, M 4TO OB BRI AyMaiu: geduM UYWCIO0 HMEIOMLUXCA
Y Hac MaHIapwHOB Ha 5, ocraercs 4; agenaum Ha 4, ocTaercd
3; meniM Ha 3, ocTaeTcs 2; AenuM Ha 2, octaerca 1. Bor
KAKOE YJUBHTENBHOE YUC/I0 MAHAAPUHOB Mbl MMEJH.

A crkoMbKO Ke BCe-Taru?

308. Moxer av ObITh Takoe yuCAO?

MoxeT S ObITh Takoe YUCJ0, KOTOpPOe TIPY AeNeHHH Ha 3
AaeT B ocratke 1, npu meseHwd Ha 4 maer B oCTAaTKe 2, noH
ACNCHMM Ha 5 zaer B ocraTke 3 M NpH JesacHus Ha 6 naeT
B ocrtaTke 47

309. KopanHa sun
(13 cTapuuHOro (hpaHIyY3CKOro 3aXauHHKA)

ZKeduina Hecna Ha PHIHOK KOP3MHY Aul. []poXOKuii
HE4HagHHO TOJKHYJI JKEHUIHHY, KOD3HHa yMaJja, filla pasdu-
JUCB., BUHOBHHK HECHACTbd, Kenad BOMECTUTb MOTEPK
CnpocHs:

— CKOJBKO BCEro suul G0 B KOp3UHE?
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— ToYyro HE NOMHIO,— OTRETHJA KEHIHUHA,— HO 3HAl0,
4TO0 KOPZa f BhlHMMaJa W3 KOp3uHHl Mo 2, no 3, mo 4, no 5
WIH 1m0 6 sun, B KOP3HHE OCTaBaJOCh OMHO HARNG, a KOrjaa
A BLIHMMasa N0 7, B KOP3UHE HHUYEro He 0CTaBaaoCh.

Cronbko AMIl GBLTO B KOD3HHE?

310. Tpex3mauHOoe YUCJIO

Ecam oT 331y MaHHOTO MHO/ TPEX3HAYHOTO YKCAA OTHATD 7,
TO OHO DA3NENUTCA HA 7, a4 €CMM OTHATHL OT HETO 8, TO OHO
paspenuTca Ha 8, €CaM OTHATH OT Hero 9, TO OHO pa3fe-
arTca Ha 9. Kaxoe uucno 4 sagyman?

311, Yetnrpe Temaoxoja

B mopTy npumisaprosasncsk 4 Temroxona. B moazens 2 su-
Bapsi 1953 roga OHM ONHOBPEMEHHO TOKHEYJHM MNOPT.

MsBecTHO, UTO mepBhit TEMIOX0A BO3BPAUIAETCH B 3TOT
NOPT Yepes Kaxcable 4 uegenau, BTOpPod — Yepea Kaiasle § He-
Aelb, TpeTdH — uepe3 12 Hegenb, a YeTBEPTHIT — vepes
16 nenean.

Korza B mepBei pas TeRJOXONLI CHOBa COHAYTCA BCe
BMECTE B STOM ROPTY?

312, Owubra Kaccrpa

Ob6pawasach K KaCCHPY MarasuHa, MNOKyNaTesb CKasalk:

— llonyunre, moxany#cTa, ¢ MeHA 3a 2 MaskH COJH N0
90 xoneex; 3a 2 Kycka Muia no 2 p. 70 xom., 3a 3 nayku
caxapy ¥ 3a 6 KOPOGOK CHHYEK, HO CTOMMOCTb Iadkd Caxapa
U COMYEK f He IOMHIO.

Kaccup Beizan noxymatenio yex Ha 29 p. 17 xom. Baras-
HYB HAa 4eK, NOKyNaTeNb BEPHYJ €ro KaCCHPY H Ckasaw:

— Bbl, HECOMHEHHO, OHOMNCH B NOACYETE OOLUER CyMMbBI,

Kaccup mpopepusn 1 cormacuncs, Ilpumisioch H3sUHUTHCA
¥ BBLAAT:> NOKYHATeNio ADYTOf 4ek.

Kaxum o6pasom o6Hapy:xua nokynatesab OLIHOKY?

313. Uucaooit pedyc

Uz apudmernseckux coobpaxennii HaAATH YUCHO £ U uuc-
noBoe 3Hauerne OyxBb @, 3ameHsioulell TOTEPSHHYIO Ludpy
B caeaytomem pasexcrse: [3(2304-1)]F = 492004,
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314. Ipu3nak XeaumocTH Ha 11

Onve 43 BaKHEMIIYX TNIPHEMOB PpEUIEHHA 3aJay TaKOB:
CBECTH pelllcHHe AaHHOR 3aJayd K PelleHHI0 APYro# 3ajayM,
6onee TpoCTOil.

Tpebyercs, MOJOXKuM, YCTAHOBUTBL: AEAHTCS JH HEKOTO-
poe MHOPO3HaYHOE YHCJIO HA APYTOe naHHoe uucao? Jag toro
yTOOBl OTBETUTH Ha 3TOT BONPOC, B PAAE CJAy4yaeB COBCEM
HE Hajgo npuberaTh ¥ HEHOCPEACTBEHHOMY ACJCHHIO AaHHOTO
ypcna. OyeHp YaCTO OKA3HIBACTCH, HTO PelIeHHEe IOCTAaBICHHOR
33a4d MOXKHO CBECTH K BBIACHEHHI) AENEMOCTH HEKOTOPOTO
APYTOro, HE MHOTO3HAYHOTC YiCJa, COCTABJEHHOTO TIO TOMY
WM HHOMY IIpaBHIY W3 LHP AAHHOTO uMcia. Tax M BO3HH-
KaioT TIPH3HAKM AEMIMOCTH HHCEM,

3HaKOM JIH BaM, HampuMep, Takol HeCNOXHbI TpH3HaK
HeJUMOCTH 4Hcen Ha 117

Ecan cymma yudp fannoeo wucsq 1epes3 OTHY pasHa
CYMME OCMOQAbHBLX Budp 4epe3 00HY UAL pasHOCMb SMUX
cymm penurcs Ha 11, mo u Oannoe wucao deaumcs
da 11,

Ecan e yrasannse cymmsr yugdp uepes oduy He
pasis. Medxcoy cobol 4 ux pasHocms He ae,awmc;z #a 11,
mo u Qannoe yucao He deaumcs #a 11,

I[Tprmep. Hemrca nu 3528041 na 117

IlpnvenseM IpH3HaK:

S,=342-4-041=56,
S =5-184-4=17,
S, — S8, =1L

S,—S, penmrca Ha 1I. [lpnswak WpeACKasplBaeT: YHCIO
3528041 ogssaTensho J0M#HO HeauThca Ha 11, Ecaun mo-
TPYOHTECH BBIIOJHHTL ACNEHHE HENOCPEeACTBEHHO, TO ybHezu-
TeCh B TOM, YTO DIPH3HAK Bac He OOMaHy./L.

ObochoBaTs 3TOT TpPH3HAK JENUMOCTH HETPYAHO, €CIH
NP2ABAPHTENBHO 3aMETHTh, 4TO YHCHAd TAKOTO BHAA, Kak, Ha-
npumep, 101, 100— 1, 10001, 10000—1, 100000 -1
M T, A, nengrca Ha 1.

PaccMoTtpuM CHavasma passocta: 100—1=099, 10000 —
—1=9999 u 7. A.; BCe OAM 3aANUCHIBAIOTCA YETHBIM YHCJOM
JeBATOK ¥, Clei0BaTeNbHO, AensaTcs Ha II; aenarca ma 11
M BCe CYMMbl Yyxa3ans#oro pyga: 10-4+1==11, 10004-1=
=99.10-411, 100000 1=9999.104- 11 u 1. 4., Tak Kak
Ka)¢aasi CyMMa pasjaraeTcs Ha jgBa CJaTaeMelX, KaXZoe M3
KOTOpHIX Aesutca Ha 1.
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Ob6patumMca Temeps K YCTaHOBNEHHIO NPH3HAKA AEJRMOCTH
ra 1. BospMeM kaxoe-HUOYAb MHOTO3HAuHOE YWCJO, HalpH-
pep 3516282, u pacuneHnM ero caeayoiinM 006pasom:

2 4-8-104-2.100 -6 1000+ £ - 10000 +
+ 5. 100000 - 3- 1000 000.

Bce BTOpHE COMROXKUTEM {€AHHULUE C HYJSMHU) IIpEoOpasyeM
TaK, 4To6wl 06pa30BaliCe PaCCMOTPEHHHE BHIUE CYMMH H
pasuocth: 1041, 100—1 u 1. A. Hmeenm:

3516282:2—{—8(10—}—1-—-1)—1—2(100-»—l—[—l)—[—
+6(1000+1--1) 1(10000 — 1 -+ 1)
{:00000+|_-1 3{1 000000 — 1 - 1)=
=2 4-8(10} 1) — 82 (100 ~ 1) 2—}—6(1000—1—1)——
— 8 (10000 — 1)~ 1 45 (100 000 -} 1)~ 5
43(1000000—1)4-3_ (2—8-+ 2——6 +1—5-3)
1-{8(10--1)=-2 (100 — 1) -6 1000+ -|- 10000 — 1)

45 100000+1}-|-3(1000000-1)]

Bce cnaraemble, 3awiioueHHbE B KBaApDAaTHHE CKOGKU, Hempe-
MeHHO neaatTcs Ha 11. Spauut, nenuMoCTs paccMaTpHBaeMoro
gucsia Ha 1! mONMKOCTHIO 8aBUCUT OT jgeaumocTd Ha 11 uykcna,

RENUTCA
3aKJIOUYEHHOTO B HepBOﬁ rcpymoﬁ cxkobke: ecAd OHO ——————
HE LEeAHTCA
ResuT s

———. Ha 1l. Ho
He LeanTes

B mepeofi CrobKe 3amuCaHa pas3HOCTb CYMM UH(P AaHHOrO
yucna 4epes omy: (224 1-F3)—(8-+6-}5)=—11L.
Tak xak 3Ta pasHOCTb, paBHaa— 11, peawrca wa I1, TO
Jequtcs Ha |l ¥ ZaHHOE 4MCAO.

Ecau 6b1 pasHoCTb CymMM Uu(p HUCHBITYEMOro uucaa ye-
pe3s OLHy He Aeamsach Ha [l, To He Morso Ovl AeaUTHCA
Ha 11 ¥ wacoeityemoe uyucao. B camom gene, paccmorpen-
Hblil OpUMED IOKA3LIBAET NPHEM, NPH TNOMOWH KOTOPOro
MOXcHO Joboe Henoe uuCao (N) pacuscHWT: Ha JBa Cla-
raemelx (x n ¥), N=x-}y, Tak, 4T0 OAHO U3 HUX (x)
HENPEMEHHO AeauTCa Ha §1, a Apyroe (y) npeacTaBaseT Co-
601 PasHOCTL CYMM LH(P WCOLITYEMOrO YHCAZ 4epe3 OHY.

Slcuo, 4TO ecau oBa charaeMelx x M ¥ jgeaarcs Ha 11,
To N Tawxe neautca Ha 11, ecnu ke x Aesurca Ha 11,
a y He JeJHTCHd, TO U N HE HAeJHTCA.

QO6patuo, ecmu N n x pensrcs Ha 11, TO HOMKEO Ae-
auteca Ha 11 u y; ecan xe N He geautca Ha {1, a x ge-
JATCH, TO ¥ HE MOMXET Reautbed Ha 1.
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Tak pelleHne BONPOCA O AEJUMOCTH 0000 MHOTO3HAY-
HOro uucaa Ha 11 cropdTCs k GoJee JErKOMY BbIICHERKIO
AexpMocTd Ha 11 pasnoctd cyMM undp yucia uyepes OnHY.

Pemure CaMOCTOATENbHO eule OAUH  apHpMeTHYECKul
pebyc.

Kax OwicTpo 06GHapyXuTh HejoCTawilyw WGPy @ B
sochbMuanaynom ducae 37¢l020]1 n xaxuM 4UCHOM 3aMEHHTD
6ykey x B Buipaxkenun [11(492- x}|*, uT06bl paBeHCTBO

[11 (492 -} x)]* == 37210 201
ObLIO BEPHHIM?

315, OfbeMHeHHBIH NPH3HAK XeJMMOCTH Ha 7, 11 n 13

B rabauue NPOCTHIX uYKCea, TO-€CTh TakKuxX, KOTOpHE Ae-
aaTea Toabko Ha | u Ha cebs, wucna 7, 11 u 13 pacmono-
WEHB! PAZOM (CM. Tabauily NpOCTLiX ukcen Ha crp. 349).
Mx npousenenne papHo 7-11-13=1001=1000--1. 3ame-
HM noka, 4o (00041 memurcs u Ha 7, o Ha 11, u Ha 13.
Hanee, ecan M0Goe TPeX3Ha4HOE YUCAQ YMHOXHTh Ha 1001,
TO NPOM3BENCHHE BaNUUIETCH Takumu ke Undpamyu, Kak o
MHOXUMOe, TOJbKO HOBTOPEHHBIMU JBa pasa.

[Tycts abc — xakoe-nibo TpexaHauHoe wucao (a, b n
¢ — uudpsl 3TOro yvucia). YMHOXUM ero Ha 1001:

abc
<1001

abc
abe

abecabce .

CrnejoBaTenbHO, BCe uyuCna Buga abcabc nensrca va 7, Ha
11 u wa 13. B uvactHoctd, Heautcs Ha 7, 11 u 13 uwncao
999 999, wnu, unave, 1000000—1.

YxasaHHble 3aKOHOMEPROCTH TO3BOJAIOT CBECTH peluenye
BOLPOCA O AEJIUMOCTY MHOTO3HAUYHOFO HUCAA HA 7, WIH
Ha 11, uau Ha 13 x XeNUMOCTH HAa HHUX HEKOTOPOTO APYIOro
yucna — He 0oAce YeM TPEX3HAYHOTO.

TpeGyercs, TOAOKHM, ONPEAENNTh, ASJHTCA JH YUCAO
42623295 na 7, 11 n 13. PazoGbeM inanHOE YHCAO CnpaBa
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HaleBo Ha rpaHd no 3 uxdpsl. KpaiiHad Jesad rpadb MOMkeT
¥ He mmeTh Tpex uudp. [IpeacraBeM Tenepp HdaHHOE YHCIO
B TaKOM BHIE:

42 623 295 = 295 -}~ 623- 1000 - 42.1 000 000,

WM (aHaJOTHYHO TOMY, KaK 3TO MW JeNlasd HPU paccCMOTpe-
HUHM TIDH3HaKa JASAAMOCTH Ha 11}

42623 295 =
==205 -+ 623 (1000 - 1 — 1) 42(1 000000 — 1 - 1}==
==(295 — 623 -+ 42) -}-[623 (1000 - 1} 42 (1 000 000 — 1}].

Hucno B KBaApaTHOH Ckowxe 00S3aTeNsHO AEJTHTCS H Ha 7,
u#a 11, u ma 13. 3Ha4nT, HEAUMOCTb HCIRITYEMOTO 4YHCJa
Ha 7, 11 u 13 moaHOCTIO onpeAenseTcs AeAUMOCTLIO YHCAa,
3aKJIOYECHHOTO B IIEPROH KDYIMOH CKOOKE.

PaccmaTpuBas KaXIyl0 rpaHb HCOHTYEMOTO YHMCIA Kak
CaMOCTOATENbHOE YHCIO, MOXKHO  BHICKA3aTh  CJeAYIOLIMEH
ti)?’beﬂngHHbIﬁ TPH3HAK JEeMUMOCTH Cpasy Ha TpPH ymcaa 7,

" 13:

Ecau pasnocms cymm epaneli 0Qnnoeo 4ucaq, 83ambtx
yepe3 OARY, Oeasumen nal, uauna 11, nan na 13, mo
U OQHHOE 4UCAO OeAUMCsE COOMBEMCMBERHO HA T, WAL HAO
11, uzu na 13.

Bepremca w uncay 42623 295. Onpenennd, Ha Kaxkoe H3
uncea 7, 11 uan 13 meauTca pasHoCTh CYMM rpaHeit gad-
roro upcsia: (295 --42) — 623 =—286. Yucao —286 ne-
antca Ba 11 ¥ Ba 13, a wa 7 owo mwe gmeaurcs. Caezopa-
TEJABHO, YHACHO 42623 295 menutcs Ha 11 B Ha 13, HO Ha
7 HE OEJHUTCA. .

QueBdHO, YTO AeSHMOCTs Ha 7, 11 1 13 ueThpex-, msTu-
H IIECTH3HAUHBIX YHCEJ, TO-eCTh YHCEN, pPasOHBAIOIIMXCA
BCEro JHLIL Ha 2 rpand (npaxTHYeCKH Ooviee 4YacTHl Coy-
yail), onpeaenseTca AequMocTbio Ha 7, 11 # 13 pasHocTH
rpane# ODaHHOrO uyucaa. Tak, HanpuMep, JerKO YCTaHOBHTS,
uyro 29575 menurcs Ha 7 ¥ Ha 13, BO He ZearTca Ha 11.
JIeHCTBUTENBHO, Pa3HOCTh rpaHefi pasHa 575—20=0546, a
yucso 946 meantesa Ha 7 w Wa 13 M He Aeautca Ha 1.

3ajaua. YcraHaBiuBa® OOBeAHMHCHHSI NPU3HAK nenu-
mocTd Ha 7, 11 # 13, Mbl OBepHpoBajZH YHCJIOM, pasbHBaB-
mEMcA Ha 3 rpasd. [IposeauTe 00OCHOBAaHHE 3TOrO NPH3HAKa
Ra TIpPHMepe 4ucJaa, pasGrBaromierocs Ha 4 rpasy Mo 3 uudpw
crpaBa HaneBo,
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316. Ympoigenue npH3naka IeJHMOCTH Ha 8

B mxone o6pHO COOCINAOT Takol XIpH3HAK ASAHMOCTH
Ha 8:

Ecnn 4ncao, kotopoe COCTas/AslOT NOCASAHHE TPH LHPPLE
JaHHOrO 4HCAE, JENHTCA Ha 8, TO H BCE JAHHOE HHCAO Ag-
JIHTCH Ha 8.

3HayuT, BONPOC CBOAMTCA K AEJHMOCTH Ha 8 HEKoToporo
TPEX3HAUHOr0 4HCJIA.

Ho npu 3TOM HUYErO He TOBOPHUTCA O TOM, KaK B CBOW
ouepesis OLICTPO Y3HaThb, JAENHTCA JIH STO TPEX3HAYHOE UHCAO
Ha 8. JeaumMoCTb TPEX3HAYHOIO YHCAa HAa & TOXe BEZb HE
BCeria Cpasy BHZHA, DOPHXOARTCRH (DAKTHYECKH YIPOM3BOAUTH
DeJieHHe,

[Tpranax mesmmoctn Ha 4 npowe. 3xecs Tpelyercs,
yTo0bl AEARNTOCH HAa 4 YHCAO, COCTOAMIEE TOJABKO H3 ABYX
nocjaeAHUX LEDP HCNBLITYEMOrO YHCHA.

ECTecTBEBHO BO3HHKAET BONPOC: HEMb3A JH YIPOCTHTH
H NpH3HaK JeauMocTd Ha 87 Moxuo, €CI¥  JA0IOJHHTH
€ro CHeUHaJbHBIM INIPA3HAKOM  AEJHMOCTH  TPEX3HAYHOTO
uynucsa Ha 8.

Ha 8 deaumcs scakoe mpexsnaunoe 4ucao, y Komo-
pozo 0sy3uainoe uacao, 00palceannoe yugpamu comer U
0ecamios, cAONCEHHOE ¢ hoA08uHOR Hucaa edunuy, Oe-
anmesn Ha 4.

Mpumep. Hannoe yucmo 592, Jas pelnenns sonpoca o
JENBMOCTH €ro Ha 8 OTXesnseM eIMHHNBl H TOJOBHHY HX
yHCIa MpHOaBAgeM K YHCIY M3 CACAYIOWMX ABYX uudp {(re-
cATKOB U coten). [lonywaem 594 1=260. YUncao 60 aenutca
Ha 4, anaupT, uyxcao 592 pmenurcs Ha 8.

JlokaKHTe CHpapeAJMBOCT:  BHICKA3AHHOrO 3JeCh TPH-
3HaKa HEJHMOCTH Ha 8 aas TPEX3HAYHOTO 4ucaa U CchopMmy-
JHUPYHATE YIDOUIEHHBIA NPU3HAK AEJUMOCTM HAa 8 a8 BCH-
KOr0 4mcJa,

3ameuanne 1. SlcHOo, YTO YHCAO, OKAHUHBZIOIIEECH
HeueTHOH UMPOR, He MOMKET AEMHTLCA Ba 8.

3ameyanne 2. B orpomHOM OOJBIIMECTBE Cayuyaes
CyMMa ABY3HAYHOTO MHCJA, YHOMAHYTOrO B HPH3HAaKe, ¢ N0~
VIOBHROIl €JIMHRIl XAHHOIO YHCaa OyAeT ZaBaTh JABY3HAuYHOE
Ke YUCTO.

CyMMa 6y peT TpeX3HayHOH TOIBKO NI HHCE B IPOMEKY TKe
0T 984 mo 998, HO naxe M B ITHX CJAy4YasX OHA He NMPEBLICHT
ancaa 103 (99-44=103).
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317. lNopa3uTessHana HaMdaTh

O0bABHTE CBOWUM JAPY3bSM, UTO €CAH JaXe OTPaHHYHTHCSA
TOJbKO MIECTH3HAYHBIMA # AEBATW3HAYHBIMM UHC/AAMH, AEJ3-
waMued Ha 37, TO BCE pPaBHO HX 4PE3BBIYAHHO MHOTO, #
TEM HE MEHee Bbi 3HAETE HAH3YCTb BCE TaKWE UWCAA.

Utofel YCUAHTE 3DQEKT, CKaKHTE, 4TO Bul Oeperecs Mo-
MEHTAJBHO NPUNHCATh K JIOOOMY 3apaHee HA3HAYEHHOMY
TPEX3HAYHOMY uMCay ewe 3 uudpul win gaxe 6 undp Tak,
4TO 0OP230BaBLIEECH MECTH3HAYHOE WX ACBATH3HAYHOE UUCH0
HEMpPEMEHHO 6yIeT ZeAUThCa Ha 37.

Tlonoxum, Bam Haswaugwan yupcno 412, TlpunumnTe K HeMy
143 cnpaa uau cneBa —6e3pasanuro. [lomyuaTca uncaa
143412 wan 412 143, xaxaoe U3 KOTOPHIX AEAUTCA Ha 37.

3necs AeN0, KOHEYHO, He B (peHoMeHanabHofl maMATH. [la-
MATb Bbl MOZKETE MMETb CaMyl0 OOGLIKHOBEHHY, HO Hano
3HaTb KOBOJILHO NPOCTOH NpPH3HAK REJMHMOCTH Ha 37, 3aKJio-
HAOLIUACR B CAEAY!OIEM.

PasbubaeM JaHEOE 4uCA0 CNpaBa HaA€BO Ha TPaHH
no 3 oudpw (nocresHana rpaHb CjaeBa MOKET ObTb HEROJ-
Ho#). PaccmaTpHBag KaAyw IpaHb KAk CaMOCTOATENBHOE
YHCJIO, CAOKHM 3TH 4HcCaa. ECiy noayyesHas cyMma AEAUTCA
Ha 37, TO ACAHTCA W JaHHOE 4YUCJO.

Haupumep, umcno 153217 apemurca Ha 37, Tak Kak
1563+ 217 =370 Toxxe neaurca Ha 37.

HokaszartenbcTeo. [Iycte N —uncao, pasbusawiie-
ecs Ha 2 rpauu. [lpeacrapuM ero B caexyiomed opwme:
N=1000a 4+ b, rae @ — 4ucno, COCTAaBNAIOLIEE JEBYIO I'PaHb,
b — Tpex3HauyHOe uHCNIO, COCTABJSKIIIEE KiPaBYI0 TpaHb AaH-
Horo uucna. Ecan N meanrca wa 37, 1o 10000 --b==37%
(2 — uenoe moMoKUTENAbHOE YUCaO). [lokaxeMm, 4TO B TAKOM
cayvae a -+ b Toxe nemmrcs Ha J7.

B camom gene, BbIpasuM & M3 BEepBOTO PaBERCTBZ H MOX-
crapum B a-+ b. Torna

a b= q-+(37k — 1000a) = 37k — 999a = 37 (k — 27)

zeautca Ha 37,

O6patHo, mycTs @ - b Aenutcs Ha 37, Torja a—- b =37k,
BhpasuM 0TCIOAa b u IOACTaBUM B papencTo AN == 1000a +b.
[Tonyyaem:

N =1000a -}- 37k — a=999a - 37k == 37 (27 -} ?),
7. e. N peaurca ua 37,
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Jua yuces, pasbuBaomuxca Ha Gosbiiee KOJIHYeCTBO Ipa-
Heif, PacCy¥IAEHWS AHanQTHYHLIE.

CexpeT (okyca, CAEA0BATENBHO, B YMEJIOM NPUIOUCHIBAHHH
K Ha3HAYEHHOMY BAlIMMH APY3bAMH TPEX3HAYHOMY MHCAY O/~
BQro {AnA 4Kcaa WeCTHSHAayHOro) WAY OByX (ZAd YHcAa Ae-
BATHA3HAYHOIO) CROMX TPEX3HAYHBIX YHCET TakuX, YTOOH
CyMMa BCeX TIDHIHCAHHBIX BaMHM 4HCeJ M YHCA3, HasHaYeHHOTO
BaM, Aemuaack Ha 37.

Kax xe 21010 AOCTUTHYTH?

Quens npocro. [NpunuceiBaiiTe, HanpuMep, TaKAe 4YHCJa,
KOTOpHIE B CYMME€ C Ha3HaYEHHRIM COCTaBJIAAH O Tpex-
3HAUHOE YHCIO € ONUHAKOBHIMH uHppamu: 111 wan
222, nmm 333 W T. 4. 8o 999, Taxk KaK BCAKOE TPEX3HAYHOE
YUCA0, COCTORINEE U3 OXMHAKOBHIX Uu(p, HETPEMEHHO HAe-
apres Ha 37.

Ecay HasuaueHsoe uHcno, cxaxed, 341, TO npHIHCH-
safite 103 (nononnerne an 444) win 214 (ronoanenue Ao 555)
# 7. X Taxkoe OONOJHEHWE B YMe NPOH3RECTH QueHb JIETKO.
3710 M obecneunuT BaM 00EMIaHHYI0 OBICTPOTY OCYILECTRAECHUA
(oxyca.

B cayyae TpeGOBaHHA HANHCAThL ACBATH3HAYHOE BHC/O, Ae-
Aauieecd Ha 37, MPUNUCHBaiTE TPH MHQPH NPOHSBOJLHO, HO
C TaK¥M PacueToM, YTOOHI NOCAERHHMY TPEMA HHQpPaMU MOXKHO
6u0 06pas3oBaTh YHCJIO, JONOJHAMINEE BCIO CYMMY A0
KaKOro-MHG0 TPEX3HAYHOrC YUCAA ¢ OAMHAKOBLIMH UUppaMH.

Tak, nanpumep, ecsH BaM HasHaueHO yucao 412, To MOXHO
npunacaTsh, CKaxem, crayana 101, a satem 042 xak nonosiHenne
KOHTPOJIBHON CyMMBl 20 555. [Toayuurca uncno 412101 042,

[ipn 3TOM DOMHHTE, 4TO AAA PasHOOOPA3HA BH MOMKETE
TPHIKCHIBATSL CBOH YHCAA O PasHEIE CTOPOHBI OT HA3RAYEHHOTO.

Ecan HasHAYeHHOE YHCAQ CaMO COCTOHT H3 OJMHAKORLIX
umbp, Hanpumep 333, TO NPUNUCHIBATL K HEMY 4HCJO, CO-
CTOAILCE TOXE M3 OAMHAKOBLIX UHQD, DHUCKOBAHHO: TAKHUM
NPUIHCHIBAHMEM MOXKHO JIETKO pazodaayuuts Cebq. YToOm sTOrO
n3benath, npubasbTe B YMe 37 WAH 74 K UHCAY, KOTOPOE Bbl
xorenu Obi PHOHCaTh, WAH, Hao0OpOT, YMEHbIIWTE €ro Ha
37 uam 74.

. MoxHo paspellnTb Ha3HAYUTL ABY3HAUHOS HJIM OAHO3HAY-
HOE uuC10. B TakoMm Clydae CHayana OPUOMIINTE K HEMY
M0yt TpeThio WHPPY WM BTOPYD 4 TPETbIO, a Aaibilie
AelCTRYHiTe, KaK pacCKasaHO.

3ajgaua. JoxaxaTe Npu3HaK JeAUMOCTH Ha 37 AJa uHCiIa,
pasdusalowerocs Ha 3 TpaHH.

9 B. A, Kopaemckni 241



318. O0beanHeRAR pu3bak JenHMocTH Ha 3, 7 u 19

Iponsseaenne npocThix uuces 3, 7 n» 19 pasHo 399,
IToamedeHo caeayroumee JOGONHTHOS CBOMCTBO:

Ecan yncao 100a-+5 (rae b — aByssauroe uncao, @ —
moboe 1e/10€ TOM0KHTENBHOE) AeAHTCS Ha 399 WiIM Ha Ka-
KOH-THOO H3 ero MBOMHTEAEH, TO BMECTE C HHM Ha TO Xe
YRCTO AEIHTCa B a -+ 4b.

JOKaxuTe 3TO yTBEDMILHUE.

CohopMyanpyiiTe B AoKaxHTe 0GPATHYIO TEOPEMY.

Ha oCHOBaHHH AOKA3aHHOTO YCTAHOBUTE OOBEAMHEHHEIN
NPH3HAK ACAMMOCTH yucesn Ha 3, 7 u 19,

319, Heaumocts HByuJIEHA

Heckoabko npenBapHTEabHBIX 3aMEYaHKH.
1) Mrorounenom HashlBaeTCA aarebpauyecKoe BhIpameHue

BHZA!
@, X"+, X" Faxta,

IAE n— UuCI0 Ienoe, MOJOMUTENbHOS; K03dduumeHTH @y,
Q1 « s @y, — JI00BIE QEHCTBUTEBHBEIC YHCNA; HOA OYKBOH X
TaKKe NOApasyMeBaeTcss Jofoe AeHCTBHUTEIBHOE HHCIO.

2} Ecin opuH MuOrowleR (p) yxasaHHOro BHJAA paBeH
TIPOM3BEACHHI0 ABYX ADYFHX (my; U mM,), p==mM,; TO
MB TOBOPHM, 4YTO MEOrOWIEH p JAeJHTCs HAa MHOTO-
yleR m, (WM Mm,) 4 B YaCTHOM [OJY4aeTcd MHOTOMJIEH
(wmm m,).

Hanpnmep, x*—9 aeanmrca Ha 3x-+9 B B YaCTHOM ImoO-

JyQaeTcs -.1; x — 1, JeficTBUTEIBLHO,
(3x—{—9)(-;;x— 1 ):x*—g.

3aMeTdM, MEXAY NpPOYHM, UYTO 4YacTh x03(dunueHTOB
YaCTHOrO — APOOHBIE 4uc/aa, B TO BPEMA Kak BCE Ko3(pu-
LHEHTHl JENHMOTO B JAETUTENS — LETbIE,

3) Us daxrta AeaMMOCTH ORHOrO MHOTOWIEHA C LEJHIMH
ko3hUUHEeHTaMA Ha APYroidl MHOroW/eH TakkKe ¢ LesdbIMH
k03 PUNHERTaMH €1e BE CACAYET, YTO ACNATCH UUC/a,
B KOTOpHlE OOPALATCA ASTMMOE H AEJHUTENb IIPH 3aMeHe X
JOOBIM LIETBIM YHCAOM, €C/IH, pasyMeercs, AEJHMOCTh pac-
CMaTpHBaThb C TOYKHM SPEHHT apH(PMETHKH LEIHX YHCEJ,
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Hanpumep, kax Mbl BUAeAd Bblme, (x*—9):(3x-}-9)==
=wx—1. Ilpp x=6 gemumoe obpamaerca B 4HCIO

6* —9=27, peanteap—3B uHca0 3.6-F9=27, u szech
AenUMOe AEJUTCHA Ka meauTens: 27:27=1. Ho mpu x=7
Jeanmoe obpamaerca B 4ucdo 49 —9=—40, peautenn—
B yucno 3.7-+9=30, H Temepb AeauMOe He AEAHTCA HA
IeJHTeJAb ¢ TOYKH 3pPeHHA apudMeTHku LeJbiX 4ucell.

4) Ecomn e Bce k03(OHUMEHTH! MHOTOUIGHOB: AEJHMOrO,
JEAHTEeNA H YaCTHOFO — LeJble 4HCA3, TO YMCA0, B KOTOpoe
06panlaeTCd MHOTOYJICH-IEJHMOE, HENPEMEHHO MEJUTCS Ha
YKUCTIO, B KOTOPOE OOpalllaeTcsl MHOrOYJIeH-ZequTeNb Ipd 3a-
MeHe X JI00bIM LEJABIM YHUCJIOM, KPOME TEX, KOTOphie OOpa-
WAIOT JEJUTENb B HYJb.

Hanpuwmep,

(2x* —3x* —8x 4+ 12):(x* —4)=2x —3.

Bee xo3bduuMenTs Henble, CAeAOBATENBRO, GYAYT AEAUTHCS
M YUCJOBBIE 3HAYEHUA IEJAHMOTO W JENMTENA YIPH 3aMEHE X
JIOGHIM LEJBIM YHCAOM, KPOME X =-2, TaK KaKk NpPH STHX
3HaYeHNAX AeauTenb 06pallaeTca B HyJb W AC/EHHE HEBO3-
moxHO. Taxk, npu x =3 umeem:

sHadenne geaummoro @ 2-3'—3.-3°—8§.3-}-12=15,
3Havyenue geauTeas . 3 —d4=>5, :

Y6exxaaeMca B TOM, YTO IEpPBOE SHAYEHHE NENHTCA Ha BTOPOE:
15:5=3. Tomy me uncny 3 paBHO M 3HaYyeRHE YACTHOTO:
2.3 —3=3.
E3 # B

Jlna peluerHs HEKOTOPBIX 3alad4, B YaCTHOCTH ANdA J0Ka-
3aTeabCTBA NPU3HAKOB JAEJMUMOCTH YACEN, TOAE3KO 3EaTh, NIPH
KaKHX YCJOBHAX CyMMa M pasHOCTb CTENEHEH ABYX YMCEN
(x"4-a™ u x™—a™, m-—uence TOJOKHUTENBHOE HUHC/IOC)
AeNATCS Ha CYMMY M PasHOCTb HX OCHOBaHRE (X--a u x —a).

OTBeT Ha 5TOT BOIPOC AAETCA B IIKOABHOM Kypce aaredpht
(o6eruao B 10-m kxaacce). Ho w pgns gurtartedas, emie He
nobpasmerocs B CBoeM 06pasoBanud a0 10-ro kiacca, He
COCTaBUT GOABIIONO TPyAa pasodparbC B PELIEBHH TOCTa-
BJAEHHOI'0 BONpOCa.

AareGpanueckue BepaxeHus x™+a™ u x™-—a™ —370
YACTHBEIE BHALI MHOTOYACHA

Qux™a, X" .. Faxta, ()
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(non Bcemu OyxBaMM MHOrouseHa OyaeM 3aech moapasy-
MeBaTh TOJbBKO IIeJible YUCJIa, BKIQYAA HYJb).

Ecan, manpumep, m=4, a,=1, a, =&, ,—...
oo =a,=0; @,=16, To monyyaerca TaxoO# 4YaCTHbIf BUA
MHorousesa: x*—-16, uan x4 24

[lonpo6yem Temepn pasaemmTs x*--2* Ra x-}-2:

__x*-16 |x-4-2
X' 2x° | Tox Fdx —8
=X
— 2x° —4x*
__4x®
4x* - 8x
__—38x}16
—8x— 16

32 (octatok)

He mesmrca x*-+2* ma x-}-2. 3ameyaes, 4TO OCTAaTOK HE
COMEPHUT X, a TPEACTABIAET COOOH BEKOTOPOE YHCMO.

Jlerko mOHSTb, YTO HE TOABKO B 9TOM IPHMEPE, HO H BO
BCEX C/Aydadx AENEHHs MHOTOWIEHA Ha ABY4/eH Buia X -1-a,
TO-CTh HA JABYWIEH, COAEPHKAIUUE X HE BhILIE 4EM B EPBOH
CTElenH, OCTaTKOM OyJeT HEKOTOPOE YHCaO (MO0 COBCEM HE
OypeT ocTaTka).

YrobbLl AEJEHHE COBEPIIANOCH €3 0CTaTka, Hajao AeaUMOe
YMEHBUIUTL Ha BEJHUMHY OCTaTKa. [losTomy BCerpa crpabea-
JMBO Taxoe YTBEPHKJICHUE: ACMMMOE MHHYC OCTAaTOK PABHO
TIPOH3BEJEHUI0 NeTUTeas d yacTeoro. Hanprsep,

(2%} 16) — 32=(x 4 2)-(x* — 2x* 4 4x -—8).

V6enurech HENOCPEACTBEHHOH NPOBEPKOA B TOM, YTO 3TO
PABEHCTBO A/Te6pauyECKHX BLHIPAXKEHHUI OOPALLASTCA B paseH-
CTBO YMCEN MpPH 3aMeHe OyKBH X KaKUM YTOJHO HMC/IOM.
PasencTso, 06/1aaaiou1ee Takoil 0COGERHOCTHIO, HAa3bIBAIOT A1
KPATKOCTH TO X A€CTBOM. '

IIpeAnosoxuM Temepb, uTO Bbl GepeTe MPOU3BOJEHBINA
MHOrOUnEH BHAa (%), AeJHTE €ro Ha ABYWIEH BHIA X --a H
COCTABAAETE PaBCHCTBO

A=(x—a)B+C,

rae 6yksofi A AnA KPATKOCTH 8amucH 51 OGO3HAYMI MHOTO-
yneH-AeanMoe, OyKBoi B — 4aCTHOE, a 6yxBoit £ -— 0CTaTOK,
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Cnpa HIvuBaeTCd, BCErja Ju paBEHCTBO
A=(x—a)B-+C (%)

Gy AeT TOXAECTBOM?

OrtserT. Beerga.

ZlokazaTenLCTBO 3TOTO yTBEPHJEHHA B OOUIEM SRAE po-
MO34KO, HO JIOOOH NPHMEP NOATBEPIUT ero CIpPaBeaJUBOCTD.

Takoro poga TOXHECTBO (##) JOGOUEITHO TEM, 4TO C €ro
NOMOUILI0 MOXKHO, HE N POMU3BOAA AEJEHHHA, Y3HATH OCTa-
ToK. Hanpumep, 1 coobiuna BaM CAEAYiOIUME KABEBIE: AMH-
Moe x* 41, neauTenn x — |, wactrHoe x° -~ x* + x 4 1. Kaxoe
yHcao € ABRRETCS OCTaTKOM?

Penrenne. CocraBuM paBeHCTBO

xX+l=kx—-)x*+xF+x+1+C

Tak kaxk OHO AO/MKHO ObITE TOKAECTBOM, TO HOJOMUM, Ha-
npumep, x==1. Toraa |4+ 1=0+4C. Orcioga C=2. Ilpu
MOOLIX APYMUX 3HAYEHMAX X TOJNYYaeTCs TAaKOE JKe 3Haye-
e C. llycTs ewe, naupumep, x=2. Torza 1641=
=2—1){8+44+2-}-1)4C wm 17=15+4C. Orcwoaa
cHosa C=2,

3HAUUT, HHKAKOTO HHOTO OCTAaTKa, Kak Toabko C=2, u
6pITh He MmoxeT. [IpoBepbTe AevieRHEM.

Eme urrepecnee. MoxRO HE 3BATh HE TOJAbKO OCTATOK,
HO H HaCTHOE M BCE-TaKH ONPCAEJNTb OCTATOK, HE MPOM3BOAS
aAenerus. IlycTs, Haupumep, Aesmmoe x*— 1, a nesmrenan
x-}- 1. Kak y3HaTh OCTaTOK, HE NPOA3BOAS HEJNECHHSA?

O6o3HayuM MHOTOUNEH, ABAACUWINACA YaCTHEIM, OykBOi B,
a ocTaTok — nonpexnemy O6yxsoit C. Toraa

xt'—1=(x+ 1) B4-C.

3nan, uto Aas ocTatka C TOAYYaeTCH OAHO H TO XK€ ero
UCTHHROE 3HAYCHWE NPH 3aMEHE X JIOOBIM YHCJAOM, MOJO-
UM X==-—1., D10 3Ha4YEHHMEe X TeM yHOGHO, 4YTO OHO HE
nOTPe6YeT OT HAC BLIYHCJCHHA 3HAUEHWS YaCTHOrO B, TaK
Kag BCE paBHO NPH .¥ = — | BeIpaxeHre (x -}-1)B obpaThrics
B HyJb (332 CYeT MEpBOTO COMHOXHTENS).

Mmeem: (— 1) —1=0-}-C, nwm |—1=C. Orcioga
C=0. Oxa3anoCb, 4TO OCTATOK paBeH HYJAW. 3TO 3HAYMT,
uro x*-—1 pemurca Gea octatka Ha x-}-1. [lposepsTe
Aenernem!
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B3 * #
Teneps MOXHO PEHIMTL M Gonee O6LLy0 3afady.
[Ipu xaknx ycrosuax asyqned x™ -1 1 peanrcs ma x - 1?
(m — 1es0e NONKHTENBHOE).
Pemenne., Ilycte uacthoe B, a ocratox C. Hwmees:

A" -1 =(x4-1) B+C.

TToaownm x =-—1, Torga (— 1)"-+1=0=C. ScHo, uro ecau
m—uyetHoe (m==2n), T0 C=2; ecan Me m — HEYeTHOE
(m=2n--1), To C=0. -

CuieloBaTesIbHO, €CaIy m — 4eTHOe (m=2n), To x"--1,
um x* -1, He peantca Ha X -1, €CaM Ke m — ReyeTHoe
(m=2n-+1), To x™ 1, s x*"** -1, nenurcs Ha x-F1.
UacTHOe, Kax HeTPYyAHO yOeanTscs, 6y ZET COCTOATH U3 yObl-
BAIOIIMX CTENEHeH X C 4epeAyoUMMUCS 3HAaKaMM, TaK YTo
HMeeM CICAYIUyo oy dopMyay:

XL T = (x - 1 — ¥ e —x - 1)
Uro kacaeTcst xByusaera x”—1, T0 Ha X —1 OH JAeHTCH
TIpH J0060M HeA0M NOJOXKHMTEIBEOM M, a Ha X1 jpemirca
TOALKO TPH 7 YETHOM (m ==2#).

Y6enuTech B 2TOM CaMOCTOSITENbHO,

Jlns BHIACHERHS BeauuuHBl ocTaTtka (C) OT AeJerua IBY-
ynena suga x”-}-a” Ha x-}-a cacayer B ‘TOXKAECTBE
x"4-a" =(x -} a) B} C non0xuTh X =-—a.

[IpumeHsis COOTBETCTBYIOUIME pPACCYKAEHHA, HETPYHAHO
NPUATH K CJAEAYIOLHMM BbIBOJAM:

x* -+’ ne penuTCA HM Ha X-|-&, HH
Ha X — &
XL @ nenuTcs Ha X —-@, HO He AGIHTCA
Ha X — @] ]
X — g peqwTCA Kak Ha X -} @, Tak # ( ()
Ha X —&;
X2 g1 ge pmemuTCa HA X -}-@, HO JENHTCA
Ha X —a.

Hanompraiwo, uto B Caydae peauMocTH X” +a™ Ha x| a
Wil HAa X—@ JACJATCA H UeJble 4nucaa, TOoJydaroiyecs
B KaueCTBE JIeJMMOrO H JAeJuTeNs TIPH 3aMeHe OYKB @ H X
HEJbIMH ¥HCJAaMHU {CM. CTp. 243).

3apaua. He Buupcass swipaxenns 11'°—1, nokasats,
yto oHO genautca Ha 100.
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320. Crapoe n HOBOE O KESINMOCTH Ha 7

Touemy-10 4ucao 7 O4YeHb NOAOHAOCH HAPOAY W BOIIJIO
B €ro NECHH U NOrOBOPKH:

CeMmb pas nmpumepb, OAWH pa3 OTpeXb.

Cemb 6ex, ofKH OTBET.

CeMb DATHUI Ha HeJene.

OmuH C COMIKOH, a ceMepo C JOKKOH.

¥ cemu Harek zura Ges3 raasy.

DHIIO ¥ TELIeHbKH CeMepo 3ATueB ...

Yncso 7 Gorato He TOABKO MNOTOBOPKAMH, HO M PasSHO-
0OpasHBIMU NPU3KaKaM# JeAWMOCTH. JIBa IpU3sHaKa AEAHMOCTH
Ha 7 (B oOBeJIMHEHNN C APYTMMH YHCJaMH) BBl YKe 3HaeTe.
¥iMeeTcs Taxie HECKONBKO HHANBHAYAJNbHBIX IPU3HAKOB JCAH-
MOCTH Ha 7.

Beibnpafite aaa ceba moboil, kaxod TokaxeTca HauboJgee
HHTEPECHBIM U3 CAEAYIOLIHX:

[lepeblit NpH3HAK HeAUMOCTH Ra 7. BoseMeM aid uCOb-
TaHAA Ynca0 H236. 3anuimeM 5TO YMCAO CACAYIOMHM 0GPasoM:
10°.5+10%-24-10.-3-}-6 (Tax HasviBaeMas «CHCTEMaTHYe-
cxag» GOpMa 3anHCH YKCna), ¥ BCIOAY OCHOBaHWe 10 3amexuM
ocyoBanuem 3*) 3'-5-4-3%-2--3-3--6==168.

EAHTCA
Ecan foayuuBiueecs 9AcCa0 X

—" 2 yga 7, TO ¥ JaHHOE
He NeaHT A

CANTCA
yucao oM pa 7,
HEe NENHTCH

Tax xag 168 menurcs #a 7, To U 5236 genurca Ha 7.

HoxasateabcTBO. [IycThb @, ;0 Qg oo -s @y @y
@, — UAPPET IOCTENOBATEABHLX PaspafioB M-3HAYHOTO M-
cna N, torma

N=10""1q,  -+10"2%q, -} ...-+10%,-} 10a,}«,
P= 3m_1am~—1 —}'Sm‘gam—e + e + 32“‘2 + 3a1 _[— Q-
BeluTeM U3 mepBoro BLIPAXKENHA BTOPOE:

N—P=(10""1—3"Y)q _ (10" —3"%q, , -+ ...
(100 =8 e, + (10— 3) a,.

Ha ocrosanuz Gopmya (#+%) B saMeuaHus 4 Ha CTp. 243

*) JIpYruMH CIOBaMH, IPOYTEM YKCAO TaK, Kak SYJT0 OHO 2aMUCaHO
He B necATHYHol, 2 B 'rponquoﬁ ¢HCTEME, HEe CMYyLNaach TeM, uTO
uadp, otanunsx ot 9, 1 ® 2, Tponynoil cucTeMe COOCTEEHHO HE AOLKHG
661 66ITh,
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MOXHO YTBEPXIATh, 4TO BCE JBYWJIEHH B CKOOKAX JensTcs
Ha 10 —3==7. CnepoBaTenbHO, €CAM IIPH STOM BblYUTae-

ACAHTCH NeJIHTCH
M —_— =
oe P2 enmrcn He 7, TO 1 yMEHbIIaEMOE NHe emren 12 7,

nensTCs
N

#ie nenaTch Ha §, TO H BH-

4 TaK¥Ke, €CIx YMEHbIIAeMoe

DenaTCa
pHe zemtcs o 7.

BuponsMeserne nepsoro NPU3HAK2 AeaH-
MOCTH Ha 7. YMHEOKbLTE TepBylo cleBa KMPY HCHBITYE-
MOTO uHC/aa Ha 3 u mpubaBbTe CASAYOULYI0 UMDPY; pe3yab-
TaT YMHOXbLTE Ha 3 W npubaBbTe CASAYIONIYIO UUPPY M T. .
no mocieasell uMdpel.  Jlaa  ynpomeHds nocae KaXaoro
AEHCTBUA paspelaeTCA K3  PesyJbTara BRIUATATE 7 WM
YUCJIO, KPATHOE CEMH.

Ecn oxordaTe bHBIL pe3yabTaT

HuTaeMoe

JAEAATCH

) 7 -
e nemntes A {0 TO W JaH

eANTC
HOe UMCI0 —o . gy 7,
e AeaHTCH
[Tpumep. Onpeaennm aenumocTs dyucaa 48916 na 7.

YmuOKaeM mepByo cnepa uudpy Ha 3:
4% 3=12.

Jns  panpHeHRMX  PacyeTOB uuca0 12 MOMHO 3aMEHHTH

YyuCaOM 5, KOTOPOE MNOJydaerca OT yMerbwieHna 12 na 7.°
3aMeHsasa YHCAO @ YUCIOM b, KOTOPOE OTIHYAeTCs OT @ Ha 7

AW Ha 9ACTIO, KPATHOE CeMH, OyJAeM CTaBHTbh MExIY HHEMH

3HAYOK =, 3alACh NEPBOro AefcTBUS NpHMeT BHA 4 X 3=

=12=25. 3arem npubasasem K 5 BTOpyl0 UMdppy 8 K cHOBRa

JesaeM COOTBETCTBYIOULYIO BaMeHy: 5-1-8=13=6.

Hanee:

BX 3=18=4, 4-}1-9=13=6, 6X3=18=4,
44+ 1=>5, 5X3=15=1, 1-}+6=T7.

OxonuatensHeld  peaynpTaT 7. CaeAoBaTeNbHO, 4YHCAO
48916 peantca Ha 7.

[MpewmymiecTso $TOr0 mpaBuna B TOM, YTO OHO JIETKO
npuMerser¢a B yme. Pasfepurech Temepb B €ro IoKasa-
TENBbCTBE.

JoxasaTteasctBo. [lycTs

N=10""q,_, - 10" *a,_, 4 ..+ 10%a, - 10a, 4-a,.
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JleficTBY B COOTBETCTBUM C NPABHAOM, NOTyYaeM INOC/AE-
Z0BaTeNbHO:

3am—1_l_ Qymzs
32am—l _‘— 3am-z + am—s!
33am—1 + Szam—a + 3am—a + am_.u
P= m_lam-l _|_3m-zam_2 + s +3a1 _“au’
Haiinem pasvocTh unces N a P:
N_P:am—l (Iom—1_3m-l)+
+ Qs “0??!-'3 h3m-2)+ e +G‘ {10—23).

Tax Kax 7 ~— YHCTO 1e0e NOSOKUTEALHOE (YHCT0 LUpp),
TO BCe OumOMb B CKOOKax mesarca Ha 10 —3=7 (cmM. dop-
Mysan (##x) H 3aMmewande 4 Ha cTp. 243). Cirenosatenbso,
JeIUMOCTh Yncaa P ua 7 CBsi3ana ¢ ASAUMOCTLIO uucaa N ua 7.

3ameyvanue. JoOONLITHO, 4TO OKOHYATENbHHI pe3yb-
TaT, yMeHbUIeRHBIA Ha 7 waM Ha 14, NOKa3LiBAET OCTAaTOK
oT aeJeHua AaBroro uucaa N sa 7. [Ipopepote!

Btopoit npushak aeanmoctw Ha 7. B sToM npusHake
Hag0 JAeHCTBOBaTh TOYHO Tak M€, KaKk U B NPEABIAYUIEM,
C TOfl JHWb pPasHALUEHA, 4YTO YMROMEHUE CJeAyeT HayHHaTh
He C kpajiHeR .eBOi wWM(pPB JAHHOTO 4HCaa, a C KpaliHei
OpaBO# M YMHOXAaTb He Ha 3, a Ba 3.

Mpumep. Heaurca au #a 7 unucao 37 1842

43(5=20=6, 6--8=14=0, 0.5=0, 0-1=1,

1 X 5=0; mnpubasrenue uappsl 7 MOMKHO DPONYCTHTb,
5 X 5=25=4, 4-}-3==7=0. Hucao 37 184 neanrcs ua 7.

JdoxasareascTBo. [lycts
N=10""1q__ +10""a,_, ...+ 102, 10a, +q,.

Heficteya B COOTBETCTBHM C YKA3aHHHIM INPH3HAKOM, Oy~
yaeMm NoCAef0BaTEeNbHO:

5(10 —{_ @,

5'a,+5a,-1-a,

5, +5', -+-5a, +a,,

P=5""1q,+5"'a,4...+5a,_,+0pn
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YvHoxuM o0e 4acTH ToCAejHero papeHcTBa Ha 10™~! u u3
TOJYYERHOTO PesyJabTaTa BhIYTEM N:

10™1p =50""g, - 10-50™*q, }-. ..
o - 10™2.50a,_, 4 107 _
10m=1P — N = (50" — 1} 10a,(50™* — 1) 4. ..
4-10™q,, (50 — 1).

Bce pByunenn B ckobkax penarca Ba 50-—1 =49, sHauur
u Ha 7, so 10”7 me nemurca Ha 7. CaemoBaTeqabHO, HeJH-
MOCTb HA 7 uyucaa N CBssaHa C AEJHMOCTBIO Ha 7 uucna P.

TpeTunii npusHaK AeAUMOCTH Ha 7. 3TOT TNPH3HAK Me-
Hee JErok AJs OCYIIECTBAEHHS B yMe, HO OH TOME OdYeHb
HHTEPeCEeH.

Y BBOHTE NOCAEAHIO UH(PY B BHIYUTHTE BTOPYIO CIpasa,
yJABOHTE PesysbTaT 1 NPHOBaBbTE TPETHIO CNPaBa U T. 1.,
yepeAys BHIUMTAEHE 1 CIOKEHHE B YMEHblAsl KaXARH pesynb-
TaT, Ae BO3MOXHO, Ha 7 WIM Ha YHCAO, KpaTHOe ceMu, Ecam

o ACIBTCA
OKOHYaTEAbHBIX Pe3yabTaT — ——— HA 7, TO M HUCOHITYe-
He ReJUTCHA
AENHTCA

MO€ 4YHCA0 ——— Ha 7.
He AeJMTCA

[IpoBepbTe 5TOT NpR3HAaK Ha YUC/AAX, @ KTO TOXKEJAeT, TOT
CcaM BBIDOJIHUT U J0Ka3aTeabCTBO. [as uucaa obuiero BHAA
OHO, OpaBaa, HECKOJIBKO 3aTPYAHHTENLHO, IOSTOMY BHIIOJHHTE
€ro x0Ta Obl AAS YHUCJA YSTHIPEX3HAYHOIO WM YIS TUSHAYEOTO.

% # £

JloxasaTesbCTBa TPEX CJAEAYIOLLHX QOBOJBHO JTOGONBITELIX
TeOpeM Bbl HAUAETE B DEIEHHAX, HO OpPex/e HONBITAHTECH
BHIIOIEMTE HX CaMOCTOATEJBHO.

Teopema 1. Ecan xaxoe-1m60 IOBY3H2UHOE YHCAO
AeAUTCH Ha 7, TO ASNHTCA Ha 7 i uucJI0 oOpallennoe, yBeInyeH-
HOe Ha nHGPy NeCATKOB MABHOTO YHCJA.

Hanpumep, 14 nenurca ma 7, CAEKOBATENBbHO, JCAUTCH
Ha 7 u gucno 411,

Teopema 2. Ecanm xakoe-mu00 TPEX3HAUYHOE YHCIO
JEJNTCS Ha 7, TO HeJANTCH Ha 7 U 4yucao oOpaileHHoe, yMeHb-
IUGHEOE Ha pPasHOCTb UM(P €AMEHIL U COTEH AAHHOrO
YHCJa.

[Ipumep 1. Uncno 126 genurca ma 7. CrepoBaTenbHO,
nemurca Ha 7 u 621 — (6 — 1), To-ectb 616.

[Mpumep 2. Yucno 693 peantca Ha 7. CaeloBaTeNbHO,
gemurca Ha 7 B 396 — (3 —6), To-ecTh 399,
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Teopema 3. Ecan cymma un)p TPEX3HaYHOT O YHCIA
paBHa 7, TO OHO NEJHUTCA Ka 7 TOABKO IMPY YCJIOBHH, 4TO TUQPH
JECATKOB H €IWHUIX OXHHAKOBHI.

O6paTHO, €CAM CyMMa HHpp TPEX3HAaYHOT O YHCAD
paBra 7 U NM(PH AECATKOB M €JHHHI OMMHAKOBBI, TO TAKOE
UHCAIO REAUTCA HA 7.

321. Pacnpoctpadenye NpH3Haka Ha JApYrHe 4Hcia

H3nosernble BlIUE TPH NPU3KAKA AENHMOCTH YHCEN Ha 7
FIO CBOGMY METOAY TOXOXH Ha M3BECTHBIE YCJAOBUS RENHMOCTH
yuces wa 3 v Ha 9. TaM W TyT B3 uudPp nanxoro umcna N
TIPY NOMOILH NPOCTHIX apHGMETHUECKHX AEHCTBHIA COCTABNAETCA
HEKOTOPOE HOBOE YHCJIO P, OT ZeNHMOCTH KOTOPOTO Ha JaHHEl
JeJIATENb 3aBUCUT 4 AEJHMOCTH JaHHOTO uucaa. HYucao P
COCTABISETCA BCAKMH pas Tak, 4yTO pasHocTh N — P (un,
MoxeT OviTh, CyMMa N-|-P) AequTca Ha JaHHBIH ACTM-
Teab., (OCHOBOH MeTOAa fABIAETCA JEMMMOCTb ABYWIEHOB
a"+b" ma a-+b npu HeyeTHoM # W " — " Ba a—-b npu
YETHOM 7.

[Tpumeraa TOT ke METOM PACCYMAECBUH, MOXKHO YOEeaHTHCH
B CIPaBeRJABOCTH CJACHYIOUIEro JMIOGONLITHOrO TpHU3HAKA AC-
sumoctH Ha 13, 17 u 19.

Has oupenenenva HeJMMOCTH JaHHOrO 4uMCaa Ha 13, 17
HIM 19 HARO YMHOXHUTh KPANHIOIO AeBYI0 UMPY HMCMH-
TYEMOr0 4{CJa COOTBETCTBEHHO Ha 3, 7 WiH 9 ¥ BHIYECThH
caepywouyo idpy; pesyabTaT OOaTh YMHOXHMTH COOTBET-
cTBerHo Ka 3, 7 mm 9 W npu6aBUTh CACAYOILYIO
undpy ® T. A., Yepenyd BBHIYHTAHHA U NPUOABJCHHA MOCHE-
ayomx nudp nocae kaxnoro ymmoskesus. [locae xaxioro
neificTBUSL pe3yJ/bTaT MOXHO YMEHbIUWTb WIH YBENHYHTb CO-
OTBETCTBERHO Ha uucao 13, 17, 19 unm kpatuoe ewmy.

N eauTea
E KOHY bH pTaT— i Ha TO
C/TH OKOHHATEbHHH PesybTaT— —— 0 17,
19
NEnBTCH
L J0.
w6 gemcn B JAHHOE YHCHO

ITpumep 1. Henurca au uucao 2075427 Ha 19?
[Ipumersem mpasuso:

9N 9=18=—1
(ECJ’IH HE XKeJaTe€AbHO BBOAUTH ﬂeﬁCTBHH C OTpHHaT&HhHHMH
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YHUCAAMR, TO MOXHO OCTaBHTh (8, Re BbLuMTas us Hero 19);
—~]1—0=—1, —IX9=—9, —9-4{7=—2,

2K G=—18=1;

| —5=—4, —4X9==—386=2, 2--4==6,
6% 9 =54 = 16;

16 —2=14=—5, —5X9 = —45==19,
12 4- 7=19=0.

Jeanrcs,
IMpamep 2. Jemurca ym uncno 81452 wa 137
IIpumenaem mpasuio: )

8N 3=U=—2, —2—]——3
—3% 8=—09, —9-}-4=—5;
—5X8=—15=—9, —2— 57 =8,

658 8= 18=5; 5 2=7.

He aemntca., Ocratok 7.
JloKasaTenbCTBO 3TOrO INPU3HAKA OAHOTHIHO C H3/I0MEH-
HBIM BbILIE JOKA3aTeNsCTBOM JIPUSHAKOB JEJUMOCTH Ha 7.

322. OGo01mennbll OpyU3HaK AeAUMOCTH

Mslce O pacCeqeHHu YUCMa Ha TPaHR ¢ HOCAEAYIOLIMM
¥X CJOXKEHAEM IViF ONPEAE]eHHA MAeJUMOCTH MAHHOLO YHC/IA
OKa3afack OYEHb IVIOXOTBOPHON U NpPUBEJA K CAWHOOGPasHOMY
NPH3HAKY JEeJMMOCTH MHOTO3HAYRBIX UYHCEJ HA JOBOVIBHO
oBIUPHY0 TPYIY NpOCThIX wuces. QAo 43 rpyon «cuacTan-
BbIX» JAEAUTENEH ABIAOTCA BCE LEJbIE MHOMKHTENM £ upcaa
d=10"+41, rpe n=1, 2, 3, 4, ... (npn GoJbmux 3Haye-
HAAX 7 TePAeTCH MPaKTUYeCKuH CMBICA TPH3HAKa),

fippn=1, d= 11, p=11;

» n=2, d= 101, p=101;

» n=3, d= 100}, p=7, 11 u 13;
» n=4, d=10001, p=73 u 137.

Jlia onpeAesiends REMMMOCTH Kakoro-mHOo YuCaa Ha Jwboe
U3 BTUX YuCeJ P HAAO:

) pacceur JaHBOe 4YHCNO CHpaBa HaleBO (OT eAMRML)
Ha Ipad N0 7 nudp (xaXkaoMy p COOTBETCTBYET CBOE #;
KDa¥HsA% JCBasd IPaHb MOXET UMETh HM(p MERbLIE #);

2) COXKMTH TPAHM 4EPE3 OXRY, HauMHAA C KpaiiHel MpaBoy;

3) CIOKUTH OCTalbHLe TPaHy;
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4) u3 Goubleil CYMMbI BBIYECTL MEHBUIYIO.

Ecnu pesyabraTt M— Ha TO HCAHTCA H JaHBOE
pesy HE HEeAMTCs o
YHCIO,

HE HeJdTCs

Tak, ana onpelejeHna AeNUMOCTH uyucaa Ha 11 (p=11)
paccexaeM 4YHCJO Ha rpaxy no ozHoit wugdpe (#=1). ITocty-
nag jAajtee, KaK YKa3aHO, NPHXOANM K H3BECTHOMY MPHSHAKY
aequpoctd Ha 11 (cTp. 235). Ilpu ompeneseHud AEJHMOCTH
upcaa Ha 7, 11 wm 13 (p=7, 11, 13) orcexaem 1o 3 uudpsl
(n=23). Tlpu omnpeaencHuy AEAUMOCTH u¥ciaa Ha 73 u 137
orcekaeMm no 4 wuppel (1=4).

BoificHuM, HampuMmep, AeaUMOCTh NATHAALATH3HAYHCTO Y-
cra 837362172504831 na 73 nwa 137 (p=73, 137, n=1).

PazbuBaem uncao wa rpamm: 837 ]3621{7250]4831.

CrnafriBaeM T'palH Yepes OLHY:

4831 7950
+ 3601 + 837
8453 3087

BolunTaeM U3 6O/Ibmiell CyMMEI MEHBIIYIO:
3452 — 8087 = 365.

3ameuacM, uto 365 Henutcs Ha 73, HO He AeanTca Ha 137;
TO K€ MOKEO CKa3aTh X O AAHHOM YHCJE.

Bropo#t rpynmoil «CYaCTNHBLIX» ASANTENEH ABIAIOTCA BCE
uesble MHOXHTENMN p uncaa d—10°—1, roe =1, 3, 5,
7, ... OrpaHpuuBaeMCsl HEYETHBIMYM 3HAYECHHAMHU 2, MOTOMY
YTO IPU # YeTHOM (n=2m} Buipaxenne 10*™ — I pasnaraercs
Ha MHOXHTEJIH KAK PasHOCTb KBAAPATOB, a HEAUTENU BUUA
10™ 41 MBI TOJBKO UTG PACCMATPHBAJH.

Yucno d=10"—1 paer caexyioumpe ZEJUTENH:

mpy n=1, d= 9, p=35;
» n=3, d= 999, p=237;
» n=>5, d=99999, p=4l1, 271 u 1. A

Haa onpenenesna ReMMMOCTH KaKOro-1uGo ymcaa Ha J1060e
43 3THX "uCes P Hazno:

1) pacceupr pgaBHOE 4YMC/IO CpaBa HadeBO (OT EIHHRN)
Ha rpaEp 10 n UMPp (KaxmOMy p COOTBETCTBYET CBOE 7;
Kpafinasg JeBaA IpaHb MOXET MMeTh DUQP MeHbule #);

2) BCE Tpany CJAOXKHTS.
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. AEAHTCA AEAHTCH
Ecny nonyyesHsl# pesyabTat e reamies BA Dy TO 1o
W JarHOE 4HCAO.

3aMeTHM NONYTHO, 4YTO YHCJO, BCE 7 Pa3PAldoB KOTOPOTO —
eAMHBIbL (Ha4yuHaf € r==3}, TAKKE ACJIHUTCI Ha COOTBETCT-
pyiowee p. Tax, 111 aenurcs na 37, 11111 peanrtcs na 41

u Ha 271.
323. Kypses mequmMocTd

B 3akaoueHBe raBbl Xo4yeTcs NPEACTaBUTE BaM HETHIPE
H3YMHTEJbLRBIX ACCATH3HAYHBIX 4HCIA:

2438 195 760; 4 753 869 120;
3785942 160; 4876 391 520.

B xammom u3 BUX ecthb BCe undpel or O o 9, HO Kaxpman
mudpa TOALKO MO OXHOMY Pa3y M KaKA0E M3 3TUX uHCen
genurcs ua 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15,
16, 17 n 18,




I'JIABA IBEHANIATAS
KPOCC-CYMMbl W BOJILIEBHbIE KBAJPATHI!

A, KPOCC-CYMMb!

BoseMeM Bce wbessie uyncaa of 1 o 9 m mometaemcs
PACNONOXKUThL HX B 2 pala Tak, uyToOb CYMMB YHCEN B Kax-
OoM pany OBIJIM paBHBL MEXIRY COGOM.

[IpHknHeM, BO3MOKHO M4 TaKOe PacHpEe/eHHe YKa3aHHbIX
yucea B 2 OTAEABHEIX pAua?

Cymma Bcex nesmx upcen or 1 no 9 paeHa 45. Ecau
KaMA0E U3 STHX 4nced GyneT BKJIOYATbCA TOJABKO B OJUH
U3 IBYX PAAOB, TO CYMMa HHCEN KaXKIOrO OTAEABHOrO psaa,
N0 YCJOBHIO, AOJMKHA COCTaBHTb HONOBMHY CYMMHl BCEX
JaHHBIX uHcesn, Ho 45 me apoburcst ma JABa PaBHbix HENBIX
YuCsa, CAEeAOBaTENbHO, PACHpEAE]CHHE BCEX MENBbIX  YHCE
oT ! 10 9 B B2 OTAEJMBbHBX PAAa C PABHEIMH CYMMAaMH
HEeBO3MOXKHO., (OHAKO MOCTABACHROM NEJH MOMKHO AOCTUTHYTh,
€CAH ROMYCTHATh PACIONOXKEHME uxcesa B ABa MEPECEKa -
Hinxcd paZa, HanpuMmep, Tak:

5

9
37184)23—cymma

6

2

23 — cymMma

TIpn caoxeHyM efpHWiAa BKJAIYUHIACh B CyMMY YMCeA TOTO
H Epyroro psjia.
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Ilepecekatolinecs psAbl YUCER C OZMHAKOBHIMM CYMMaMH
6yleM BasHBaTb KJOCC-CYMMAMU TO aHANOTHH C KPOCCBOP-
nami. Hampasiienus pacuo/IOMERus YHCER YKaselBAalOTCA 3a-
patee, watlle BCETO BAOJb JIMHUH KAKOH-HAOYAL CHMMETPHY-
HOH (Urypel; 4HCaa, NOMEIAEMBIE & TOYKAX MNEPECEeyCHUsA
ABYX WM HECKOJBKHMX JMHHH, BKJIYAIOTCA B CYMMY 4HCE]I
BAOJL KAXAOR U3 3THX JHBHIL

PewrnTe npeAfOXKEHHEIE 31ECh 3alayd Ha COCTaBJICHHE
KpPOCC-CYMM, d NOTOM TpuaywmblsaiiTe WX camu. Crpemurecs
TPH 3TOM K CHMMETPHYHOMY DACIOJIOXEHHXO PAAOB 4HHCeJ.
Hwmeiite B BHAY, YTO, Kak IPaBHJO, 3aZaya O «KPOCC-CYMMax»
HMeeT HE OJBO PELICHHE.

324, VnTepecHne rpynnHupoOBKH

B nmecatd Xpy:KKax, paclONONKEHHBIX BAOJL CTOPOH H
BIOJb DAaRHYCO8 PABHOCTOPOHHETO TPeyToJdbehKa (puc. 187),
MOXKHO Pa83MECTHTh HECATh NOPAAKOBHIX uxcen ot 1 no 10 Tak,
uTO CyMMa YMCEJN, PACNONOKHUBHIMXCA HO CTOPOHAM K yryaM

@ O
@o@ 0®6

Puc. 187, JlBa BO3MOMXHEIX BapHaHTa peileHus.

KaXAOT 0 U3 TPEX MaJeHbKHX TPeyToJbHHKOB, OyAeT pas-
Ha 28. BapuanT BOSMOXKHOIO pellleHus MPeAAOXEH Ha CPeRHei
cxeme pucyska 187, 3mech yucno 1, noMeuieHHoe B uen*rpa.ub-
RBIfi KPYMKOK, Y4acTByeT B Kamoﬁ u3 tpex cymm: 1-4-2--
~+ 74846 =1-+4+46494+54+3=1-4+345-1]
+10474-2=28.

Ith xe 10 ypcen MOKHO U HO-HHOMY PasMECTHTDb B KDYK-
Kax TPEYTOJLbHHKAa, HaNPUMep, KAK BO BTOPOM BapuaHTC Ha
pc. 187. Tenmepn cy»ma 4ucess, PACTONONKHMBIIMXCA MO CTO-
pOHAM ¥ yrJiaM MaJeHbKUX TPEYTOJNBHUKOB, A Ka K AO0TO
M3 HUX paBHa 38:

l”+6+8+‘+9+4:§31“§i ERARER



Ho camoe uBTepecHoe B TOM, YTO H3 TeX XK€ AECATH
IeNBIX YHCEN MOXKHO OGpPA30BHBATL BCE HOBHE H HOBHIE X
[PYNNHPOBKY, TaKHe, 4TO ANA KAXAOrO M3 MAaJeHbKHX Tpe-
YFONLHHKOB OYAYyT NOJIYyyaTbCt CYMMH K B 28 eauHHL, H
B 30 emuuun, u B 31, 32, 33, 34, 35, 36 u 37 emuunpnl!

Kax B KaxIoOM M3 STUX AEBATH Caydaer OyayT pacrona-
FATBCA B KPYIKKAX TPEyTodb-

BUKA AAHHLIE YHCAA?
BmecTo TOro uTob6H BITHMCHI-

BaThb YHCAA B KPYXKH, a IOTOM
CTUpaTs HX, npurotosbre 10
duiex npousBoAbHONH (HOPMEL,
HAOMOIATE Ha HHX YWCia B
nepeMelaiTe Hx C Kpy#Ka Ha
KPYHOK, INOKa HE I0ObETECh O

HEJIAeMOTO pe3yIbTaTa,

325. «3Be3JouKa»

Mpurotosste 12  (uluek, Puc. 188.
HPOHYMEPYHTE MX UYMCJIaMH OT
1 70 12 W paccraBbTe N0 KPYIKKAM DIECTHKOHEYHOH 3BE3-
nouky (puc. 188} Tak, gToOB CyMMa 4HCeJ B YETHIPEX KDY K-
KaX KaXIOTO M3 IIecTn Jay4eid
() pausnach 26.

326. «Kpucrata»

Ha puc. 189 nokasana vacts
(dhaBTacTRYeCKOl  «KpHCTAIIHYE-
CKO{l pELIETKU», <ATOMBI» KOTOPOH
yCnoBHO coeauHensl B 10 panos
1m0 3 «aToMa» B KaKIAOM (COEAR-
HEHHA «aTOMOBY B PAJbl NOKa3aHbl
Puc. 189. «Kpucrammueckas B2 PAC. 189 annuamu). [lonGepure

PeIieTKay, 13 venpx qyycea, H3 HHX 11 pas-

JUYHBEIX U 2 OAMHAKOBRIX W BIIH-

IIHTe HMX B «aTOMbI» Tax, 4TOOH

CyMMa YMCEN B KaXIOM pAxy (BOOJMH YKASAHHBLIX Ha PHCYHKE
anHull) pasaanace 20.

HauMeHblee U3 HCKOMBIX uHCes paBHO 1, a HauGOJbLEE
paBso 15.
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327. YKpawmeHnne 1A BUTPHHBI

Jns BATPRHLI MArasHHa U3ZENHH U3 CaMOUBETHLIX KAMHEH
YYCHUK XYJA0XKECTBCHHO-IPOMBIIINEHHOTO YUUANILA H3TOTOBWI
HATHKOHEYHYK) 8BE3ZY C
HUPOBOJIOYHBIMM  060AKaMH
U KPYIVILIMH OnmpaBaMn (puc.
190}.

B omnpaBsl OH BCTaBH]
BCEBO3MOKHBIE CAMOLIBETHEIE
KaMHH {Ha DHCYHKE He M30-
Opaxennne). B onny onpa-
By «— 1 KaMeHb, B APYTYIO —
2 KaMHA, B TpPEThI0O — 3
H T. 4. IO TIopaaky no 15
KaMHell BK/IIOYHTEIBHO.

Ho pasmectan wmacrep
KaMAM TaK HCKYCHO, 4TO
obilee 4uCIO KaMHeR B KaX-
HAbIX TATY ONpaBax, pacmo-
NOXEHHBIX BAOJb OAHOrO 06oAka, pasHo 40, ¥ obniee yHcIo
KaMHell, pasMEUICHHBIX B ONPABAaX, PACHOJIOXKEHHLIX Ha TATH
KOHIIAX 3BE3Ibl, Takxke paBHO 40.

Ha#nure pacnmpeanesienve KamHed Do DATHaAlATH ONpaBaM,
yIOBJETBOPAIOIIEE yKa3aHHHM
YCJIOBUAM,

Puc. 190. Czema o6onkos n onpas.

328. Komy pambwe ypactcsa?

I[lpuroToBbTE ABa KOMILIEK-
Ta ¢pumex. DHIIKN KaXA0ro
KOMILICKTa HPOHYMEpYHTE Y-
caamu ot 1 jgo 19.

[lepepucyiire ansg cebs =
AN TOBAPHLIA MWECTHYTOIBHUK,
nzobpaxenanit Ha puc. 191, Ppe. 191, Iecruyroapnmk pas -
JaiTe | TOBapUly — KOMIVIEKT HIPBL
drwex ¥ npuraacuTe €ro npu-
HATh y4acTue B HeGOAbUIOM COCTA3aHnH. I1ycTs waxanii us
BaC PacCTaBUT CBOM (PRIIKA NO KPY»KKaM IUECTHYTOJbHHKa
Tay, YTOOB CyMMa YMCea BAOAb KaxIOH CTOPOHHI H BIOJb
KaXJOT0 pPafHyca IIECTHYTOAbHHKA DABHANACh Yy OAHOTO M3
Bac 22,a y apyroro 23. TpyABOCTb COBEPUICHHO OXUHAKOBAA.
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KoMy w3 BaC panblie yRacTCS PEIIHTH 3ajaqy?

[lomMBHTE, 4TO y OAHOrO M3 BaC JOMKHO JIOJYYHTbCA
12 parmbix CyMMm mO 22 eZMEMIIEI KaXJasi, @ y APyroro Toxe
12 cymm, HO MO 23 eAMHHMIM KaXKHad.

329. «[inanetapuiis

B ManoMm «nJaBeTapu¥» BCE «IITAHETEL»  PACTIONOMEHH!
Mo 4 Ha Kaxno# «opbute» ¥ no 4 BAOAL panmyCoB (puc. 192),
a B BO/BIIOM «I/IAHETAPHH» — HA NATH «OPONTaX» H BAOIb
nATH paguycoB mo 5 «miawer» (puc. 193). Bec kaxzoi

Puc. 192, Maasiit «unanerapuifr.  Puc. 193, Boapwo#t «nnanerapuity,

«NAAHETHI» «MaJOro TIIAHETApPHUA» BHIPAXKACTCs OAHUM M3 Ile-
aprx udcen ot 1 go 16, a Bec Kaxmol «IaHeTh» «H0b~
WOro mJaHeTapyusi» BHIPAXACTC OAHMM M3 LEABIX YHCEJ OT
1 mo 25. He wnapyntas yxa3agHOH CXEMEI, pacloOJOKATE
' «IBHETBI» TaK, YTOBEI B KaXJAOM PARY BAOJAL PalHyca H IO
ka0 opbuTe CyMmMa BECOB «IJaHeT» Onljia pasHa 34 Aas
Masioro «IJIaHeTapHsa» W 65 naA OOJABLIOLO «IVIAHETAPUS»,
Bo3MOKHE! pasaHyHEIC PEIICHHS.

330, «OpHamedT»

[lepex BaMp CBOCOOpasHHI OpHaMEHT, COCTOANIMHA U3
16 ManeHbKHMX TPEYronbHRKOB. HekoTopeie rpynnel us cocen-
HHX' Y€THIPEX MAaJeHbKHX TPEYTOJLHHKOB 06pasyioT GOAbIIHE
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TpeyroabHuki. Ha puacyuxe opHamenta (puc. 194) merpyaHo
MOAMETHTb  DIECTH  GOJBIIHX
TPEYTONBHUKOB, «BINVICTEHHBIX»
OJMH B APYro.

Brunimire B kax bl MaJetb-
KAl TPEYroNbEHK OpHAMEHTA
OJIHO M3 HeJbiX unucen oT 1 jo

Prc. 194, «Opuaments. 16 (we nOBTOPHA HX) TaKUM

06pa3oM, YTOBEL CyMMa YuCea

B Mo60M M3 1ecT# OGOJbLIMX TPeyroAbHHKOB COCTABAANa
posHO 34.

B. BOJIEBHBIE KBAJAPATbDI

331. Npumeasnsr u3 Kurag u Huaum

OnHoit 43 HauboMnee ApPeBHHX H HanboJee COBEPUICHHBLIX
KPOCC-CYMM  SBJAKOTCA TaK Ha3blBaeMble BOJINEOHBHIE (UM

MarHYecKHe) KBaJpaThi.

-
)

O :
Puc. 195. Crapeitinnit sonmeSHBI% xBaapar.

[prayMaHsl BOIEOHbIE KBAXPATHL BIEPBbIE, NOBHAKMOMY,
KiTaiillaMH, TaK KaK CaMOe paHHCE YNOMMHAHHE O HHMX BCTpe-
yaeTCs B KMTalicko#l kmure, Hamacanuoil 3a 4000—5000 ner
A0 Hale# 3pbl.

Crapeiiuufi B Mupe BOMeOCHHH KBAAPAT KHTAHLEB Mpei-
CraBieH Ha puc. 195, YepHbiMm KpyKKaMH B 5TOM KaajlpaTe
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H300paXKeHbl YETHbIE (MEHCTBEHHbIE) YHCHA, OCbIMU — HeYeT-
Hble (My»KecTBeBHele) uncia. B 00plunoii samucn OH He Tak
ad dexren:

4192
J|&|7
816

M Bce xe kakofl 370 BEJUKOJNCIHLIA oOpazell KPOCC-CyMm!
JIeBATb TOPAAKOBLHIX YMCEN DA3MEUIEHH B JAEBATH KJETHAX
KBaJpaTa Tax, YTO CYMMb Hducesr 80046 Kanucdoi cmpoxu,
Kasdoeo cmoabya u Kaxcdod n3 deyx OJuazonaseis odu-
Haxogb: (OCHOBHOE CBOMCTBO BOJIIEOHOrO KBaapaTa).

Bosee nosauie CBEJIEHHA O BOJLIeCHHX KBajpaTaX, OT-
Hocalmecs yxke K I mexy, moaydewnt n3 Huauu. BoT oan
M3 TAaKNX IPEBHECHBAYCCKUX DAMATHHKOR nouTd 2000-nerHedl
JlaBHOCTH:

1 (14115 4
1121769
8 |11 105
1312|316

3nech 16 MOPAAKOBBIX uuCes pasMElieHBl B IECTHAALATU
KJETKAX KBagpaTa TaK, YTO BHIMOJHAETCH OCHOBHOE CBOWCTBO
BOMmIeGHOTO KBaapaTa. JeficTBuTenbRO:
141415 4—=234,
+ 124 7 6 9—=—234, " 14 74+10-4-16=234,
8--11410 b ==34, 13-4-11 6 4—=234.
-I—
18+ 24 3 16=34
34 34 34 34

Kamnoe uncio ponmeGHOro KpaapaTa y4yaCTBYET B ABYX
CyMMaXx, a 4dC/ia, PACHONOXKEHHbIE MO JAWAroHAJIAM, Aaxe B
TPEX, ¥ BCEe 3TH CYMMHl paBHL! MexXny Co0oii!
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Henapost B Ty Aanekyio aNOXY CYEeBePHH APEBHEAE MHAYCH,
a CACAOM 33 HHMM M apabbl DPHUNHCHBAJAK STHM YHCJIOBEIM
COYETAHUAM TauHCTBEHHBIE W MArHYeCKUE CBOHCTBA.

Bea ata cBoeoOpasHad MOsanka 4HCEN C €€ DOCTOSAHCTBOM
CYMM JIEHCTBUTENBHO NPHIAET BOJIMEOHOMY KBApaTy <BOJ-
WeCHY0» CHIY IPOH3BENCHUA HCKyCCTBa. M 31O IpuB/IEKIO
BHYMAHHKE HE TOJbKO MAaTEMaTHKOB, HO ¥ XY IOXRHKOB.

B 3amaanyo Espony us Muaupm 10T BOMMEOHHl KBag-
paT npoHdk JHIIb B Hadaae XVI Beka B Tak o4yapoBas Bhl-
JIAIOIIEroCsl HEMEIKOTO XYAOKHUKA, I'DaBePa 1 HEMHOrO MaTe-
maTika A. Jopepa, YTO XYZOKHHK Jax¢ BOCUHPOW3BEN €T0
(B HECKOJBKO M3MEHEBHOM BHiE) B ONHOH H3 CBOHMX TpaBIOp
{«Menanaxoana», 1614 r.).

OuapoBarMe 3TOrO BOJMIEGHOTO KBAZpATa HE TOJBKO B
IOCTOAKRCTBE CYMM, KOTOpOE ABJAETCA JHUIL ero OCHOBHEIM
CBOACTBOM. IJomo6HO TOMY KakK B WCTHHHO XYJOXECTBEHHOM
IIPOU3BENEHUH HAXOMMIID TeM OO0Jble HOBBLIX IPUBJICKATENb-
HBIX CTOPOH, 4eM OGoJibiie B HErO BrASALIBACINLCH, TAK U B
9TOM NPOM3BEACHHH MAaTEMaTHYECKOTO MCKYCCTBa TANTCA elle
HEMAJ0 KPaCHBHIX CBOHCTB, NMOMHMO OCHOBEOTO.

Yxaxem eme BIeCTb JONOJHHTENbHBIX CBOACTB NMpHBEAEH-
HOTO BHINIE MIECTHAANATHKACTOYHOTO BOJIIEOHOr0 KBaApaTa:

1} CyMMa uuces, pacmoJOXKEHHBIX IO YIJIaM HAllero BoJ-
webHoro kBaixpata, pasHa 34, TO-eCTh TOMY K€ YHCIAY, YTO
M CyMMa 4YMCeJ BXOJb KaXAOro pana KBazpaTa.

2) CyMMB! uucesl B KaX/JOM U3 MAaJEeHbKAX KBaJpaTOB
(B 4 KJETKW), IPHMBIKAIOUIMX K BEPUIHHAM JAHHOIO KBAaapaTa,
M B TaKOM XK€ IUEHTPAJLHOM KBaApAaTE TOKE OJHHAKOBE! H
Ka)k7lasg A3 HuX papHa 34:

1144124 7=34,
8+ 11+134 2=34,.
104 5+ 34 16=34,
15 44- B4 G=34,
7+ 6-4-11-4-10=34.

3) B kamjoil ero CTpoxe €CTb Mapa PAAOM CTOSIIMX YH-
ces, CYMMa KOTOPBHIX 1D, ¥ ellle mapa TOX€ PAROM CTOSIMIAX
YHCeNd, CyMMa KOTOphIX 19.

4) IlogcynraiiTe-ka Teneps CYMMY KBaJpaTOB YHCEJ OT-
EeJbHO B ABYX KPAMHHX CTPOKAX H B ABYX CPEIHNX:

12140 158 42=438 n 13' 2°4 324 16°=—=438,
124 74 60 --9 =310 u 8- 11*}10° 52=310.
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Kax BuawTe, NOAYUYRJANCH NOMAPHO PaBHBIE CYMMbI!

5) HerpynHo yOenurTsCs, 4TO aBAJOTHYBBIM CBOHCTBOM
obnagaoT M CcToadus! uncen, CyMMbl KBalpaTOB YHCEN ABYX
KpalHHX CTOMOUOB paBHbI MEXAY COOOH H CYMMH! KBAaAPATOB
yuces ABYX CPeNHHX CTONOLOB TOXE OJHHAKOBBI.

6) Ecan B pamdelfi KBagpaT BOHCATh €l OAHH KBajfpaT
C BepIIHHAM¥ B CePENHHAX CTOPOH JAHHOrO KBaApaTa, ToO:

7114175
217 |6 9\
g |17\
3123|756

a) CyMMa 4WCes, PacTONOMKEHHBIX BAOJb OAHON MApHl Npo-
THBONOJIOXKHBIX CTOPOH BIUCAHHONO KBaApaTa, paBHA CyM-
M€ HHCeJ, PACTOJOKEHHBIX BIOAbL APYTOH maphl MPOTHUBOIO-
JIOXHEIX €r0 CTOPOH M KaxJas H3 3TUX CYMM paBHa ONSTh-
Taku yncay 34:

194144+ 345=15-49-}- 8-+ 2 —34;

0) eule HHTEPECHEE TO, YTO DaBHH MEXAY COOOH daxke
CYyMMBl KBaZLPATOB U CYMMBl Ky0OB 9THX uuCesT:

190 - 140 4-3* -5 =150 |- 9 - 8* | 22,
12° 4 14° +3° 50 = 15° - 9° |- 83 |- 22,

Ecan Bce CToabuel BOMmeSGHOro KBajpaTa CAeJaTb CTPo-
KaMd, COXPaHAf KX YEPEAOBAHME, TO-eCTb YHCAA MEPBOrO
croabla B TOR e NOCnefoBaTENLHOCTH PACTOJNOXHTL B BHAEL
NEPBO CTPOKH, YHCNAa BTOPOTO CTOJONA B BUIE BTOPOH CTPOKH
U T. A., TO KBAZPAT OCTAHETCA «BOJUIEOHEIM» C TEMH Ke
€ro CBOHCTBAMH.

ITpy obmene MecTaMH OTAEJBHHIX CTPOK HJIH CTOJGIOB
BO/IIEOHOIO KBafIpaTa HEKOTOPbIE ©3 Bh{LIENEPEUHC/ICHHRX
- €70 CBOWCTB MOTYT HCYE3HYTb, HO MOTYT ¥ BCE COXPaHHTLCA
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¥ Jmaxe nosaBuThCA HoBble. Hanpumep, nomenseM MecTamu
NEPBYK ¥ BTOPYIO CTPOKH JaHHOrC KBajpaTa:

21768
1 (14|15 |4
8 |# 10|95
1312 |3 |16

CyMMBl uHCeN BAOMbL CTPOK # CTOJI6UOB, KOHEYHO, HE H3ME-
HUAKCh, HO CYMMBbI HHCEeJ BAOJb AHarOHAneHd CTAJNK HHBIMH,
He paBHBIMH 34. BoaiueGHBIA xBaapar NOTEPAA 4acTh CBOHX
OCHOBHBIX CBOHCTB, CTa/ «HETIOJHBIM BOALIEOHBIM KBAIPATOM>.

[Ipogomkan oOMEHMBATb MECTaMH CTPOKH M CTOJOLEI
KBazpaTa, Bbl OyAeTe MOay4yaTh BCE HOBHIE R HOBHIE BOJILEG-
Hble KBazpaTel H3 16 uucesn. HexoTopuie us Hux CHOBa 6yayT
HOMHOCTBI0 06aZaTh OCHOBHLIMH CBOHCTBaMU.

3agaua. O6menuBasi MeCTaMH CTPOKH H CTONGUBI AAHHOTO
BOJIIIEGHOTO KBaxpaTa (CM. ¢Tp. 271), nobeiitech Taxkoro pac-
TOJOMKEHNA YHUCEN, YTOOBI

1) BHIMOJIHAHCH OCHOBHBIE CBOHCTBA BOJIIEGHOTO KBaj-
paTa (el OBl paBHBI CYMMBl BOAb KAXJAOH CTPOKR, CTOIOLA
¥ JHaroHanu);

2) cyMMb! KBafpaTOB YHCEN BIOJbL AHAaroHagel Obli
6bl OIMHAKOBBLIMY,

3) cymmnl ky60oB upcen BAOIL ARATOH&NE€d TOXKE
ObLIH GBI OAUHAKOBBLIMU.

332. Kak caMoMy cOCTaBHTH BOJIIESHBE xBanpar?

Ecau HexoTopoe Kor4eCTBO HOPAAKOBBIX HHCEJ, HATIPHMED
pce ueaple upcaa or | g0 16w or 1 10 G, 01 1 mo 25,01 1
0 100 % T. ., pacnoNokKeHsl B (hopMe KBaApaTa TaK, YTO CyM-
MBI YUCEJ BAOJb KaXIOH CTPOKH, KaXAOTO CTOIOLA W KaXKAOM
AVArOHaJIM KBajpaTa O LMHAKOBB, TO TAKOH KBaipaT, Kak
OBLIO CKA3AHO, HA3LIBAETCA MATHYECKHUM, WIH BOJI LI € 6 H H M.

Vpes cocraBienuss BOJMEOHOr0 KBajApaTa, BOSHUKINAS
OKOJIO CEeMW ThICSYyeneTuét Hasaz, BOCTENERHO YBJEKNa Kak
mobutesell MaTeMaTWHECKHX PasBAEYCHHH, TaK ¥ CHeUnanH-
cros-MaTeMaTHxoB. Hayasuce B J0 CHX NPOAO/MIKBIOTCA MO-
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WCKH TEOpeTHYeCckHX OGOCHOBAHMA 5TOTO YAMBHTEALHOTO H
KPAcHBOTO $IBJEHWA B MHUDE 4nCes]. 3a COTHM JEeT DIPHAYMaHb
COTHY OCTPOYMHHIX CMOCOCOB R IPaBRA COCTABICHH PasiHy-
HBIX BOJIIEOHBIX KBaJXpaToOB.

XoTyTe NOSHAKOMUTBCS C HEKOTOPHIMH HaubGosee MHTEpEC-
HpIMH #43 Hux? B TakoM ciayvae Oyiem meficTBOBATH NOAOOHO
paanoniobutesnaM. Elle He 3Has BO BCeX NMOAPOGHOCTAX TEO-
PHH pafMOIpHEMa, OHH YXe YMEKT coOHpaTb paavorpHen-
HHUK M3 TOTOBbIX AETafNel 1Mo rOTOBHIM CxemaM. Hamu «je-
Taau» — YUCIa, d «IAHEeMby (JOCKA, HA KOTOPOH MOHTAPYIOTCA
JeTaad) — KBaapaT ¢ KneTkamMd. «CMOHTHpyeM» HIECTHa-
JAUATHKIETOUHBIA BONMICOHBIA KBaApaT MO CAEAYIOUIEH CXeme.

[Mepeuid wmar. Pacno- Tperuit mar. [loparok
JIOKUTH B (IECTHARNATH KNET-  ¢JIeJ0BaHUA YHCEJ BO BTOPOM
Kax BCe neJble 4ucaa OT 1 M TPeTheM CTOI6UAX H3MEHUTb

no 16 no mopanky: Ha OGpaTHbL:
1111213 al7 15|24
tl1516[7|8 ilrelei7
m g |10 |11 |12 a1 s5i#11mls
v|13 |14 |15 |16 m16(2 3|13
1 2 3 4 1 2 3 4
Bropoit wrar. [Topaaox Yersepro il war. [To-

CrefoBaRMs uncen B cTpokax PAMOK  CIEAOBaHMA HHCEN R
Il w IV uavennTb Ha obpar- CTPOKAX 111 n IV psMmeuurs Ha
Wbl W OOMEeHsTh MecTamp OOPaTHENL:

crpokn 11 n I
117514 | 4
117123 |4
L7217 109 216179
n(5(6|7 |86 8 |10i1
W16 (15 174 |13 131312 |76

265



Boaurebueit ksanpar rotoe. MoxeTe nposeputs. Kamaas
U3 HHTEpPECYIOIIMX HAC CYMM paBHa 34 (3TO 4YHMCJO Ha3biBa-
0T Koxcmanmod sonebHoro Kpajpata).

Janpiie Bol HafimeTe ellle HECKOJBKO CIOCOGOB COCTaB-
JIEHUsl [IeCTHAANATHKIETOYHOrO BoJMIe6HOr0 KBaapara (CM.
sapaur 333, 340, 341). [Noapayace Ja00LM #3 HAX MM yKa-
3aHEO 3AECh CXEMOH, COCTABMANTE KBaAPAThl C NOCTOAHHBIMU
CYMMaMH HE TOJBKO U3 WECTHAAUATH NOPALKOBBIX 4HCEJ, HO
¥ U3 IECTHAAUATH JOOBIX EJBIX YHCEJ, OTAAYAIOIHMXCA
APYT OT JApYyra NOCAEAOBAaTENbHO HAa OJHO H TO XKE YACIO.
Pacmupnas nepBoEayaibROe ONpeReseHue BoJuieGHOrO KBaa-
pata, OyAeM H Takue KBAAPATHl TOXE HA3BIBATh BOJLIEOHBIMH.

3apava. CocraBpTe BOANICOHEI KBaAPAT M3 [MECTHAAUATH
neyeTHeix ukcest or 1 po 3l. [lotpeGyem emie, 4yToOH 3TOT
BOMIIEOHBIH KBaapaT 06JafaN ¥ HEKOTODPHMH JOMOJHHTEb-
HBIMK CBOMCTBAMM, HANPHMED:

1) nomxHa 6bITH ONMHAKOBOH, PaBHOH uucay 64 (xoscras-
Ta KBaupata), CyMMa 4Hce.], PaCHOJOXKEHHBIX: a) M0 YETHIPEM
yrJaM BCEro MIECTHAINATHKACTOMHOTO KBaipaTa, 6) Mo 4eTepeM
yrIaM 4eThipeX AEeBATHKJIETOYRBIX KBalPaTOB, B) 1O YETbIPEM
VrJaM IEBATH YEeTHIPEXKJIETOYHLIX KBAAPATOB, BXOAALIMX B CO-
CTaB BCEro KBAfIpaTa, '} O YeTHIPEM YI/IaM INECTH IPAMOYTO/b-
HUKOB AMUHOH B 4 KJETKH W LIMPHHOR B 2 KJETKH, A} BAOJL
KaXofi TMaps! APOTHBOIOJOXKHBIX CTOPOH BIIHCAHHOTO KBaj-
paTa ¢ BEPWHHAMH B CEPEAMHAX CTOPOH NAHHOTO KBAaADAaTa;

2) cyMMBl KBAaJADaTOB YHCeN B KakHX-JHOO ABYX CTpO-
Kax JOJKHBEI OBITh PABHBIMK MEXKAY COOOH M CYMMBI KBaspaToB
ypcesa B APYTHX ABYX CTPOKAX TOXE ZOKHBI ObiTb PaBHBIMK
MeXy CO0OMH;

3) CyMMB! KBafpaTOB 4¥CeJ B KaKMX-1d60 ABYX cTosnbuax
JOMKHEL ObITh ONKHAKOBBIMM M CYMMBl KBajpaTOB YHCEJ B
ABYX APYTMX CTON6LAX TOXE AOMKHB ObiTh ONMHAKOBEIMH.

O6MennBasi MECTaMH CTPOKH ¥ CTOJIOUL B MEPBOHAYAJbHO
COCTABAEHHOM BOJWeOHEOM KBaApaTe, IOCTPOHTE KBaIpar,
obaanaomuil BceMy TpeSyeMblMu cBoicTBamMu. Caedafite!

333. Ha mojcrymax Kk ofmuM meroaam

KomuuecTBoM KI€TOK (YMCET) B KaXIOM DALY BoJleGHO-
ro KBaApaTa ONPEAENAETCH €ro «IoPIjaoK».

Boame6upi KBafpaT TPETBEr0 HOPANKa NMEET B
KamaoM pAfay 3 KJeTKH, BoMUEeOHHH KBaapaT ueTBep-
TOTO MODPALKA HMEET B KaIOM PAAy 4 KICTKH, H T. A.
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Crooco6 cocrasneHds BoJMweBHOIO KBajpaTa 4eTBEPTOTO
TOpsAOKA, PAaCCMOTPEHHBIH B MNpPEABIAYUIEH 33azaye, BEChMA
AHAMBHAYAJEH; OH HENMPUMEHHM K KBajgpaTaM JIPyrHX NOpAi-
koB. [Topa DOSHAKOMHMTBCA W C METOHAMH HECKOJABKO Coree
oMy, Daaronosydsee BCEro nenao O6CTOMT C KBaApaTaMH
HEYeTHOro NOPsAKA; C HAX M HaYHEM.

KrajgpaThl HeueTHOrO NOpsaxa, [l KBaApDaTOB HEUET-
HOTO TIOpAAKa JEACTBHUTENBHO MOXKHO YKazaTb OO IIHHA H
JOBOJBLHO IPOCTOH METOX MX COCTABICHUA, PaccMOTpHM ero
Ha MpHMepe KBajpaTa NATOrO nmopalika, a 3aTeM Bbl €ro 6e3
TPYZa MPHMEHHTE K KBaapaTaM TPETbEro, CEALMOrO U Apy-
TdX HEUETHbIX NOPAIKOB.

7
6 z
A B
177 7 3
16 72 g 4
21 7 13 g g
2z 8 4 10
23 9 %
b A
24 20
25|

Prc. 196. Tax HaumHaeM nocrpoeHye BOAILESHOrO
KBanpaTa 9-To TIOPAAKA.

Crpoum kBazpar ABCD (puc. 196) ¢ 25 xuetkaMu u
BPEMEEHO HONOJHSAEM €ro A0 CHMMETPHYHOH CTyneHYaToi
Guryper (M300paKEHHON HAa TOM 3Ke PHCYHKE) CO CTYIEHb-
KaMH B OJHY KJAETKY.

B noayuewnoli ¢urype pacnosaraeM Mo TOPSAKY KOCHIMH
pANaMI CBEPXY — BHHM3 — HaNpaBo 25 1eablx ynucea ot 1 go 25.
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A Temepb Kaxoe YHCAO, OKA3aBLIEECS BHE KBajpaTta
ABCD, cnepyer nepeHecTH BAOJB TOMO XK€ paja WX CTOAGUA
POBHO H@ CTOJBKO KJIETOK OT TOH KJAETKH, KOTOPYIO OHO 3a-
HHMMAa€T, KaKOB NIOPAKOK KBaIPaTa, B HALIEM IPAMEPE — HA NATb.

77124\ 7 |20 3

7VS |\ 31211 9
0 87| 7422
236 |19 |2 |6

Puc. 197. Boame6rrit kBagpaT roToB.

Tax, B COOTBETCTBHHK C 9THM IPABAIOM UHCAO 6 HAAO NOMECTHTD
B KJAETKY nofg uucaom 18, a yueso 24 — Beitlle yncaa 12; nanee,
| —unwe 13, a 256 —ponwe 13; 16 —mpaeee 8, a 4 — neBee
12u71 1

OKOHYaTENBHO NOMYuHM BOMUEOHBIE KBaapaT, H300pameH-
Hofii Ha puc. 197,

Herpyano yGeantbca B TOM, 4TO B NOJYUHBLIEMCA KBaj-
paTe BHINOJHAKOTCA OCHOBHBIE CBOHCTBA BOJLIESHOTO KBAaf-
paTa, TG-eCTb CyMMa YHCEJ BAOMbL KaXJAOH AHArOHAJM, BAOJb
KaXJ0H BepTHKaIX K IOPU3OHTAAW OJHA M Ta e U paBHa
KOHCTaHTe KBajpaTa — 65.

31eCh, KaK H B OPEABIAYLIEM CfIy4ae, UOPAAKOBBIE YHCJa
MOMHO 3aMEHHTb JIOOBIMH JAPYTHMH TOCJAEI0BATENbHBIMY Uk~
C/llaMM, HO TaKHMM, 4YTOOBI DA3HOCTR MEXIY KaXAbIM [OC/Te-
ZYIOUMM ¥ NPEIBIAYLUHMM YUCTaMM COXPAHANACh HEM3MEHHO.
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3apava. Coofpasure, Kak NPUMEHWTb ONMCAHHBIA 31€ChH
MpHeM COCTaBACHMA BOMmMeBHOro keagpaTa B 25  KJeTok
K COCTaBJICHMIO BOMIIEOHBIX KBaJPATOB TPETHErO U CEABMOrO
TIOPAAKOB.

HerxoTopsie KBafpaTel 4eTHOro mnopsaka. Caoxsee 06-
CTOMT AeJ0 ¢ BOJIUEOHBLIME KBajpaTaMH YeTHOrO NOPALKA.
Crnocodbl ux COCTaBJACHHA He 00MafaioT GOMLINOH OOIIHOCTLIO.

OOpaTnmMca eule pa3 Kk KBajpaTy 4E€TBEPTOro NOpA/Ka.
[lpuroToBUM JBa KkBagpaTa mo 16 KJAETOK B KaXIAOM H
TPOBEAEM AVATOHAJH,

B KJeTKW NepBOro KBajpaTa BIMIIEM JaNHble UHCIA IO
HOpAAKY, HAWHWHAA C MEHBUIEro, TPONYCKafd IOKa T€ H3 HHX,
KOTOpbIE IPHXOAATCA Ha KAETKH, NEPEHEPKRY THIE AMaroHa/IAMH
{puc. 198, a).

[IponyieHHsle 4nCaa, HauMHAg € €aMoro GOAbLIOTO K3
HuX (To-ecTh ¢ 16), pasMecTHM HOCIEAOBATENbHO B TOPALKE
yObIBaHMA N0 MEPEUEPKHYTHIM KJETKaM BTOPOro KBajapara
(puc. 198, 6).

213 16 ) (%623 |1
5 8 " 10 5\ |08
9 12 716 917162

1% 15 4 NRRA AR

a ) 8

Puc. 198. Mocrpoenne sonuteSHoro kBampata 4-ro mopsmka.

Hanoxus Tenepb OAMH KBajipaT Ha ZPYTod TakuMm oOpa-
30M, 4TOOBI COBMECTHIUCH HX KJETKH, HOJYYAM HCKOMBI
BOUIEGHBIH KBaXPaT YETBEPTOrO NOPAAKA, KOTOPLIH H306paXeH
Ha puc. 198, a.

ToT e npuyMI ¢ HeGOJABLIVM JONOJHEHHEM, TPHMERECH-
HBIf K pasMEINeHUI0 YHCEN B KBajpaT ¢ 64 k1eTkamy, MNpH-
BoAKUT K 06pas0BaHUK) BOJLIEOHOTO KBaApaTa BOCHMOrQ MO-
psaxa.

HapucyeMm BoceMb KBaipaToB HO 16 kJIETOK B KaKaOM,
TIpOBEAieM AHaroHajdu ¥ COCTaBUM H3 3THMX BOCBMH KB3aJpaToB
ABa .kBaapaTta no 64 KJieTkn.

269



3aTONHAM KAETKH IEPBOro KBaAPaTa NOPAAKOBBIMH YHCJIAMH,
HAYWRasA C HaHMEHbMIEro M TPOnyCKad T& W3 UYUCEH, KOTO-
pblé NPUXONATCA Ha TNepeyepkHyThie KaeTkd (puc. 199, a).
[ponyuienusle uWcia, HaumHasg ¢ GOJIBIIETO, PasMECTHM B
nopsiaKe yObiBaHAA TO NEPEUCPKHYTBIM K/IETKAM BTOPOTO
gBanpara (puc. 199, 6). O0weaurue 05a KBajgpaTa B OJHH,
DONYYHM WKCKOMBIH BOJIIEOHbIE KBALpaT BOCBLMOTO MOPAIKaA
(puc. 199, s).

Koncranra storo ksaapata 260.

Kasanoch Obl, HafiieH MeTOA KOHCTPYMpOBaHMA BoJAIEH-
HbiX KBajipaToB 4eTHoro mopsaka. Oxnako 310 He Tak. Co-
CTaBUTb BomueORE# KBajpaT

213 617 . WIECTOr0 TOpALKA TEM e
SB[ | o e e E e
7 20121 24 foJble XJ0N0T.

RN Rt Y

J4| 75 78|39 4 sagpata no 9 KIETOK
AN BN | s 0 e et
49 52153 J6)  mem xBampaTe nO mpuUHRMTY

| 58\581. 62163
@

6 1 _[eleq | 157) [ee]z]3er[ovi6 7 |57
ﬂxf VAN 9155|5472\ 13 57| 50|16
4746, 43142 17|47\ 4620\ 21 143|42| 24

4 37)(%' J3 V40| 26\27|37)36130| 3 |33

A 29428 20| \32\|34|35|29128138)| 39|25

23|72 ﬁﬁ 4123\ 22|144\45 119\ 8 | 46

5|1 11|10 49\ 15| 4| 52\53\ 11\ 0 | 6
K] 514 7. 858|159 5| 462637

2z 8)

Puc. 199. Hoctpoenue BoanieGHOTO kBaapaTa 8-ro mopaaxa.

COCTABJEHHA KBa/ipaTa HEYETHOro mopsizka {cm. ¢rp. 267). Ilo
TOMY € NPHBLHITY 3aTI0JHKM YHCJaMH ¥ OCTA/IBHBIE TPH NE€BATH-
KJETOUHBIX KB3/JpaTd: HYHUY upaBblif — yncjaMu ot 10 10 18,
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npaBbifl BepXEHA — yncaamy ot 19 jno 27 u, HakOHEU, HHMX-
HHf JeBblii —uncaamMu or 28 po 36 (puc. 200, a). Tlocre

4|9 |2 22|27 |20
315 |7 \21\23|25
171 16126\7 |24
I\ 361291318 |1
JO\ 32\ 34112 14716
25\ 28\ 3317\ 10|15

al

370912 22127120

31327 (21 123|25

I\ 7 |6 |26|19|24

4 | 36129173 |18 {71

0|8 13472\ %4 |6

8 |28\33 17 10|15
5/

Pac. 200. [Toctpoenne poameSuoro xpanpara 6-ro mopsnxa.

3TOr0 HEeOoDXONWMO MOMEHAT: MeCcTaMM yucaa 4, S m 8 ¢

yucaamu 31, 32, 35, n Boamed-
HBIH KBaApaT roTos (puc. 200,6).
Ero koncranta 1ll.

334. Jx3aMeH Ha CMeKaJKy

PaccraBbre B 6enblx Kier-
Kax KxBajpara, H306pajKeRHOTO
Ha puc. 201, Bce uennle 4uC/Ia
or 30 mo 54 BKJIOUHTENBEO
Tak, YTOOH CYMMa 4YMCEJ B
KaXIoM #3 7 TOPH3CHTANBHBIX

n 7 BepTHUKANBHBEIX DPAAOB PaB- |

Hanace 150, a cymma umcen
BIOMb KaXIO# 13 aABYX AMa-
ronaaelt papHAMace 300, Heii-

Bl

.

)
v, 7.
7

7

Puc. 201, Paccraebre umcaa B
GeJblX KJeTKax.

CTBYHTE HE Hayjayy, a NOOBITAATECH NPHAYMATh KaKylO-HH-
OyJb CXeMy PAaCCTaHOBKH JAHHEIX uMHCes.

335. «BoameGHany urpa B «15»

B kopoGouke, paccuuTanHOR Ha 16 KBaApaTHRIX IJUTOX,
HaXOAWTCA TOJBKO 15 NpOHYMEPOBAHHBIX IMTHTOK; OJAHO MECTO
«mycroe». OOHYHO urpa B «IB» sawmouaerca B TOM, YTO,
IPEABAPUTENBHO DPACHOJOXHB B KOpoGke Bce 15 mamMTOK
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B [POU3BONILHOM TODSAKE, HBITAIOTCS 3aT€M PAa3MeCTHTh MX
B «HpaBuibHOM» Nopagke (puc. 202}, mepenBurag mInTKH
OIHY 38 RpYroi, HO He BHI-
HUMag HX U3 KOpPOGOUKH.

B TakoM BuZe 3Ta urpa
mMagsocoJepxarenabua,  Ho

712134
5161718
g\ |1\
1317514

Puc, 202. Urpa B «15». Puc. 203. Tlopaaok
HapyIeH,

€e MaTeMaTHUYeCKoe Colep:KaHNe MONSHO 3HAUUTeNbHO ofora-
TUTh BBERSHHEM AOTIOJHUTEIbHOrO TPeBOBaHHS: INepeaBuras
NJHTKH, PAacmoNOXHUTh MX Tak, 4To0b 06pa3oBajcd BOJI-
le6HbIE KBAApAT M3 ILECTHAAUATH YHCea {IyCTyH KJCTKY,
B KakoM OBl MecTe KOPOGOYKH OHA HH HaXOLWJ4ch, CUHTAThb
HYJeM).

Ecnu y Bac HeT 9TO# WUIpHl, USTOTORbTE €€ CaMH.

Pacnoyioxnre Tenepb NANTKH MIPHL B «15» Tak, Kax H3o-
6pa)keHO Ha puc. 203 (HOpPMaJIBHBIA NMOPSROK PACIONOKCHHS
MJIATOK HapyliawT HoclefHne IBe IVINTKH). He BbiHuMas
IJMTOK M3 KOPoOOuKH, a TOJBKO Nepemeruasl ux, obpasylite
BOJMIIESHBI kBaApaT ¢ KoHcTaHToH 30.

IobBeliTec, pewleHus He Goabiue ueM B 5) ABUKeHuit!
Tlpupercsi, HECOMHEHHO, POABHTD TEPIEHHE H GOJbIUIYIO Ha-
CTOHUMBOCTS.

Mowxuo 00pa3oBaTh BOAWIEOHBIH KBAAPAT M K3 HO3HLUU
puc. 202, Ho 370 Beerda GyZeT KBaupaT, KOTOPHIH HE MOXKET
HONMyUHTECA M3 mosuuuu puc. 203. Yéeaurecs!

336 HerpannunoHAbNi BogWeOHbIH KBazpaT

Bce uncra TpamMUMOHHOTO BOJIIIESHOrO KBafiparta Helpe-
MeHHO TopsakoBHe. B Gonee ofuieM C/aydae KIeTKH KBa-
apata MOTyT OBITH 3alOUIHEHB! JIOOHMHA YHCAaMU.

[Iycre B IJeCTHAIUATH KJETKax KBagpata pa3MelleHH,
KaK nokasaHo Ha puc. 204, Bce Hesble yucaa or 1 jo 8,
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KaX/J0€ MO ABa pa3a. [lepecTaBbTe B3TH YHCTa TaK, 4YTOOH
CyMMa WX B JOOOM W3 TOPHIOHTAJbHBIX, BEPTHKAJNBHEIX B

112134 95]11]89]68
5(6]7]s 88 69|91 |16
87165 61 |a5\ 16 |99
4[3]2] 19| 98] 65 |8/
nonynm somacn g, e 0P

JHAroHaJbHEIX PAJIOB, a TAKXKE IO YraaM KBaApaTa paBhs-
Jack [8. Mano sroro. Ty xe cymmy 18 pomkub cocTas-
Jaath: 1) uyHcaa mo60re KBajpaTa H3 YETHIPEX CMEMHHX Kie-
TOX; 2) uHCJa, PACHOJOMKEHHBIE I YIviaM JI0GOro KBajpara
U3 AEBSTH CMEXHBIX KJETOK, M HH OJHO YHCAO B KaxIoil.
H3 5TUX CYMM He JOJIKHO JIOBTODATHCA. _

Hobefitecy pelledds 3To# 3aaadd myTeM Npod, a MoXer
OBITb, NPHAYMAETE CXEMY.

%* * *

Kako#i-ro IIYTHHK COCTABH/I HOBOJBHO 3afaBHBIN He-
TP2AHUHOHHBIE BOMINEOHLIA KBAApAT C KOHCTAHTOH S =264
(puc. 205}, 30— KBaApart-

«0BOPOTEHD,
Kak Bl giymaete,ovemy? 1 4 |9 | 2 48 | 54 1 47
337. Yro B ueHTpaabHOH 31517 44 | 30 52_
Kaetie? 8l1i6| [3]46|5
BrisicHum Tenepe, kakoe
YICAO 3aHHUMaeT LeHTpafb- S=15 =150

HYIO K/JETKY BOJALIEOHOrO Puc. 206. Udci0 B  UeHTpanbHod
KBaapaTa € HEYETHBIM YHC-
JoM kaeTok. Paccmorpim
IBa JAEBATHKJETOUHEIX BOJ- _
WebHBIX KBAaZpaTa, NMPeACTaBJeHHLIX Ha puc. 206. B ofoux

1
Clydasx 4Acao, CTOfLee B UEHTPAJBHON KIeTKe, PaBEO S,
TO-€CTh OAHOH TPETH KOHCTAHTH! KBajJpaTa.

KAETKE paBHO l? S

10 B. A. Kopremckt 273



O6patuMCA K 3HAaKOMOMY HaM JIBaANaTHNATHKJACTOLHOMY
BosnieGHOMY KBazpaty {puc. 207}
31eck YHCAO, CTofllee B UEHTPAJBHOH KJETKE, DaBHO

i
5 S, TO-€CTh OAHOH NATOA KOHCTAaHTH KBaipaTa. Ma waGiio-

JeHH HanpailuBaeTCA RPCANOJNOKEHHC O TaKoH 33KOHOMEpP-
HOCTH: YHCNQ, CTOALLEE B

f"|2¢|7 20| 3 HEHTPaJbHO! KJETKE BOJ-
weGHOro xBafipaTa C HEYCT-
4 [12125| 8 |16 HbIM YHCJIOM KJAETOK, PABHO
1715 (#3121 9
Gy | Gy a3
101181 (14|22
a, | Qs| &5
2316 (1912115
' a;| dg|
S=65
Puc. 207. Yncno B nenTpais- Puc. 203. Kaanpat

] 3-ro nopanxa.
HOH KASTEE PaBRO -B—S. P

cpenneMy apadMeTHYeCKOMy CYMMbl yHcea oaHoro psza. Ho
CNpaBeAJIHBOCTh BCAKOTO CBOACTBA, OAMEYEHHOTO U3 Habmone-
HUHA, MOXHO CUHMTATh OKOHYATEALHO YCTAaHOBAEHHOR TOABKO HO-
CJe €ro NMpOBepKH «Aag obwero cayuast». OrpasyuuMca NOKa
«OOLIAM BMAOM» NEBATHKJETOYHOrO BOJINEOHOrOo KBanpaTa,
OpeACTaBJeHHBIM Ha puc. 208. BmecTo umcesn spech mnoka
O6ykBbl. DykBeHHBIMH 3Ke paBeRCTBaMH OYJAET BBIPAKEHO W
OCHOBHOE CBOHCTBO BOJIIEGHOTO KBaApaTa:

a:+as+aa:8' a1~[—a4—[—a7=8,

ﬂ4+a5+as=8! ae+a5+as=‘g'
2,48, a,=S, a,~+a,+a,=S,
a!+as+an=s! as_l_as_"'a-rxs-
Hoxaxute, yTo npn TUX YCAOBHAX HENPEMEHHO
s
ag == 3



338. «BommeGante» MPoOU3BEICHUS

PasHOBHIHOCTBIO YHPaXKHEHHUE ¢ BOJHmIEGHHIM KBAApPaTOM
ABASETCA 32laya O 3allOJHCHHH KJAETOK paarpaduieHHOro xeai-
paTa HEHOBTOPAOIIHMIACA HATypPaJbHBIMU YUCAAMH TaK, YTOOHI
HX NPOM3BEAEHHMS B Kakood CTpoxe,
KaxkaoM croabne ¥ B ofeux [AHAroHaJIsIX 4192
6 oAuHakoBbl. M3 nopankoBeIXx uncea
TaKOH KBaZpaT enle HUKEM HE COCTaBJEH, 3151|7
Ja, DOBHAMMOMY, W HE MOXeT ObiTb COCTaB-
JeH. Ecan ke J0NyCTHTb NPOUSBOAbHBLIA BhI- 81116
Gop umMces, TO Cpend OGECYHCJAEHHOrO MHO- -
JKeCTBa HaTYpaJbHBIX  4HCeJ,  KOHE4HO, a
HalAYTCa MOAXOAALINE.

Kak xe nogo6path ux? -

Ects ucuepneBatonuit | 24 | 29 |22 16 | 572\ 4
cmoco® COCTaBIEHHA Ka- <
koro-uuby b (xaxoft seii- [ 2% (27127 |=| 8 | 321128
net!) kBaapaTa C IO-
crosmmem  mpomssenenn- (2812 |29 | 1256 2 | 64
em. B ocHoBe 2TOrO - 7 7 -
criocoBa JEKHUT H3BECTHOE
‘npag"no _YMHO}KCHHH cTE- Puac. 209. HOCTPDSHHE BOJIREGHOr O [(BEI&-
HEHeﬁ: IIpH yMHO}KeHHH pa’ra € TOCTOSHHENM H]JO}{BBBJIBHH&M s,

CreneHell ¢ OAMHAKOBLIMU
OCHOBaHMAMH OCHORaHHe OCTaeTCA TeM XKe, a IOKAa3aTead
cTemeneli CxnapbiBaloTes. Hanpumep,

. 24_23_282241-81'3 anp 23.2'282231-1'}0'

B BpI6paHHOM mpuMepe CyMMbl noxasaTeseil crenesedi Gy-

AYT OAHHAKOBbI
44+34-8=8-11486,
CJenoBaTENbHO, M NPOH3BENEHMI CTeneHeidl GYAyT OAMHAKO-
BBIMH:
2%.2%.28 =12%.2.2%,

Teneps fCHO, YTO eCAM B3ATh J000E UUCIO, HANpumep 2,
B KAYeCTBE OCHOBaHHA CTENCHH, a TOKA3aTeJAMH CTENeHH
CHeNaTh YHCJAA Kakoro-nubo BOALIEOHOro KBaipaTa C MOCTO-
SHROH CYMMOM, Hanmpumep Taworo, kax Ha puc. 209, a, TO
DOJYYeHERE YHCaa 06pasyloT BOJMEOHBIH KBafpaT € OJWHa-
KOBBIMH npouasefieHHaMH P (puc. 209, 6).
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Hna sroro kBagpaTta NPOMSBEACHHE
P=2*2°.20=2%.2".2"==2%.28.2°=wu 1. 0. = 2" =32 768.

Taxum nyTem n060i BOMMEOHHI KBaAPAT C NOCTOAHHON
CyMMOH MOXKHO IPEBPAaTUTh B HEKOTOPhIH KBaApaT ¢ NOCTOfAH-
HbIM TPOM3IBEACHUEM.

Jlas cocraBieHHs BOMUIEOHEIX KBanpaTOB C NMOCTOSHHBIMH
TPON3BEACHUAMA MOMCHO TIPEIJOXHTL ellle HHYIO CXEMY, He
33BHCHMYIO OT KBAaJApaTOB C MOCTOAHHBIMH CyMMaMi.

Paznoxum @® wa Tpu MuoxuTeas: 1-a-a®. [lo-pasHomy
TPYNmupyss 3TH TPH YHCNIA, HeTPYAHO COCTaBHTb KBaapaT
€ NOCTOAHHEIM NpOU3BENEHHEM, paBHBIM @°. [laa 3Toro sa-
NOJHHUM CHayasla JdaHHBIMH MHOXHTENAMH NOCAeAOBATE/BHO
BCE KJNETKA KaKOH-HUGYIb 1MaroHalM KBajapaTa, HalpHMEp

al|f|a? 1(8% 5 a!b?|ath

a?lal 1 2(b|1} |eab|7

1 |a?|a b| 12| |b]a?|adq
a G &)

Puc. 210. Tocrpoenne BomueSHbIX KBALPaTOB ¢ NOCTOAHHBIM
npousBeaenuem ad, & u ad® 89,

CHUM3Yy — BBEPX — Hanpaso (puc. 210, @). 9t ke uucaa 1, a
U @® PasMECTHM . B OCTaBIUNECs CBOOOAHBIE KICTKH elle Mo
ABa pasa KaXaoe, CHMMETPHUYHO OTHOCHTEABHO 3amoJ-
HEHHOY AMaroHaJW, IpH4eM Tak, YTOObl B KaxJOOH CTpOKE H
KaxxaoMm CTOA0e 3TH YuCRa HE HoBTOpaauchk (puc. 210, a).

[fonyuunca ponwiebHBIiE KBaAPAT C NOCTOAHHBIM HPO-
U3BEAEHHEM @°, HO OH ellle He OTBEYAeT HOCTABIEHHON
HesJH, TaK KAk €ro KJIETKH 3alOJHEHE MOBTOPAIOUIMMUCS
YHCTaMH.

[Iporenaem TO ke camoe ¢ yucaamm 1, & w b* ¢ TOM
TOJBKO DasHHLEH, YTO NEpBOHAYaNbHO PACHOJONKHM HX BIOJb
APYTOH I[HAaroHa/¥ KBajpaTa, HANPHMED CBEPXY -~ BHUZ —
nanpaso (puc. 210, 6). Hanoxum BTOpO# KBampatT Ha mep-
BHIA M MNEPEMHOXKHM WYMCJA, NONABMIUE B OJHY H Ty e
KkIeTKy (puc. 210, 8). Hponaseneﬂne YHCEJN B KaXIOH CTPO-
Ke, B KaXJAOM cm.nﬁue ¥ BIOJb xmarona.neu MOCTOAHHO H
pasuo a*b®.
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SamMensss @ U b 4ncaamu, Jyule npocThiMH (TOrja Ha-
BepHsKa He OYAEer MOBTOPSIOUUAXCA YHCEN), NOMYUHM UHCA0-
BHle BOAIIEGHBIE KBAJPATH ¢ NOCTOAHHEIMH TIDOUSBEICHHAMHE.

[ycts, manpumep, a==2, b=3, Toraa nOJYYUM BOJ-
WeGHLI KBaApaT ¢ IpoH3BeleHMeM P =

= 216 (pnuc. 211). 219 |72
3ana4a 1, Cocrasbre BONLIEGHBIN KBa-
JIpaT TpeTbero MNOpsiAKa ¢ Tpems mapa- JB16 11
MeTpaMH @, & ¥ ¢ TaK, YTOOH MOCTOSTHHOE
npousBefieHue paBHATOCH a’bicl, 314178
2 Puc. 211. P =216.

I cocraBseHds BOMMICGHOTO KBajpara 4eTBEPTOTO NO-
PHAAKA C TIOCTOSIHHBIMH NPOV3BEAEHHAMH TAaKXKe MOMHO NPei-
noxuTh cxeMy *) (puc. 212, @}, 3pecy P = ABCDabed.

Aa\Bd|Chb D¢ 1110|2136
18¢clAb|Dd|La 8| 34517 51214
cd|palficiBb| (351946 [41513
aj &)
Puc. 212, ®opmyna u npumep BoametHOro Puc. 213. Hemoanwit
KBaapata 4-ro nopsaaka. KBazpat 3-ro nopanka

IprnaBas 6ykBaM uHCAOBHIE 3HaveHus, Hanpumep: A=1,
B=2 C=7 D=9 a=1, 6==3, c=4, d =5, noayuum
KBaApaT ¢ NOCTOAHHEIM npouspefiendem P==7560 (puc. 212, 6).

* * *

Mexny nmpourM, onyH U3 HEMOAHBIX BOJAIIEGHLIX KBaJApa-
TOB TPETbEF0 HOPSJKA, a HMEHHO KBaipar, mpelcTaBJeHHbIH
Ha puc. 213 (paBEH NPOH3BENEHUS] YHCEN TOJNBKO B CTPOKax
¥ cTonbuax), HHTePeCeH elle MIGONBITHEM JOOOMHUTEIbHBIM

*) Tlo npyroMy moBozy 9Ta CXeMa BCTpeyalach B PELICHRH 3a-
Aayn 115,

277



CBOHCTBOM:
8! 59 32_,__7'3 ?EI’
853 =774
3angava 2. PopMyna npou3BeleHHA UMCES KaXIOf CTPOKH
M KaXJOro CToNOIA NpeAblIyINero HeNOJHOMO KBakpaTa TPeThb-
ero nopsaxa: @*b¢c. B COOTBETCTBHM € TMM 3aMCHHTE YHCJA
9TOro KBaApaTa NOAXOAAINHMHM GyKBaMH.

339. <«HIxatyaxka» apupmeTHYECKHX KYphe3oB

TpekypeesHediye COCTHOLIEHNA HROK pa3 oOHapy:KHBa-
KTCH Cpely LeAbrx uncea!
Bosbmem, Hanpumep, 12 oOBIKHOBEHHBIX HeJHIX YHCEN:

L 2 3 6, 7, 11, 13, 17, 18, 21, 22, 23.

C BHIy OHW RU4EM HE DpUMedaTEeAbELL. Ho BOT g mX pasbenn-
HAK0 HA 2 FPyNmbs:
1, 6, 7,-17, 18, 23 w 2, 3, 11, 13, 21, 22,
CpasruTe Teneph CYNMB! UHCEN KAXIAOR FPYRMBL:

6+ 71 18-}-23=72,
T fuluiainen:

CyMMbl OKa3ajnch paBHbIME. A CYMMbl KBAaApDAaTOB TeX Ke

qucen? ]
1°-60 7417 18" 23*=1228,
281 3% - H1% - 130} 217 - 220 =1 228,
Cymmbl KBazpaTOB TOXKE OJAMHaKOBH., A cymmbl Ky6os? Mo-
XReTe CaMu yOeantscs B TOM, HTO ¥ CYMMb KyGOB, M CYMMEI
JeTBEPTHIX CTEeHcHel, U CYMMBI DATBIX CTemeHeil 3THX YHCea
OYRYT OAMHAKOBLIMA:
Pter-7+1721+184-23"=
T i?*+3’+11’-{—13‘+2]‘—|—22‘;
16574 174 18- 23* =
=203 411"} 13* - 21* + 224
1P +6° 717418 - 23 =
. =248 - 11° 4 13°-}- 21° - 228,
Eule mopaanreibdee: yBeRMuMBaiTe MIM yMEHbIlaidTe BCE
YHCHa nepeoit U BTOPOW TPYDR B3 Kakee XOTHTE QAHRO H
TO K€ HEN0E YHCAO — ROJYHEIQUIHECH HOBLIE Tpynmnl Oy-
IyT 006namaTh TEMH K€ CBOHCTBaMH.
YMeHLNINM, HANPUMEP, BCE JMaHHHE uuchaa Ha 12; moay-
yum: — i, —6, — 5, 5,6, 11 u—10, —9, —1, 1, 9, 1Q.
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OueBHAHO, YTO CYMMa YHCes NepBOf rPYNIH PaBHA CyMMe
yHCes1 8TOpOH rpymist {06e CyMMbl— HYau). PaBHbE H CyMMBL
Ky60B H CyMMBI MATHIX CTENMCREH BTUX YHCeN (ToXe — Hy ).
Hetpyano yGenvtseca M B paBeHCTBE CYMM KBaxpaToB H CYyMM
YeTBEPTHIX CTEMEHEeH JaHHHX YHCEN:

(— 11} -+(—6) —(‘-(%5224‘5”4“?1_—[—”;)2_}_1 .
(— 11+ b1 +54 5(

= —-—10) —9) 1P 114924 10%
Hy, a Temeps neGoJemmas siorajka, H B BallluX pykax Oymer
(opmyaa, xKoTOpas KacT BaM CTOMbKO TPynn yuces, objana-
IOLIMX BBIMIEYKA3AHHLIM CBOACTBOM, CTKOJIBKO' BB 3aXOTHTE:

—11)"—|—m 6)" + (m—5)" |-
s s o6 - L —
=(m— 10"+ {m—9)" —{-—(m—l"—]—
S (m-4- 1y 4 (m 49 m-{—l(})",
rie m-—awboe unchao, a n=1, 2, 3, 4 nan 5.

HuTepecHsl Tawxke H Te HWCJa, KOTOpHIE BHIUHTAIOTCA H3
upcaa m WM TPUGABAAIoTCS K HeMy. Kaxkiaoe us sTHX uuced,
B3ITOE €O 3HAKOM MNIOC JHOO CO aHAKOM
MUHYC, BXOAHT B COCTAB NepPBOfl U TPeTbed 6-1l5
CTPOK TaK Ha3LIBAEMOrO «HYJEBOIO» HENOJ-
goro BoamebHoro ksampata (pac. 214). HE| 17214
«HyneBrIM» OH Ha3BaB TOTOMY, UTO CyMMa
unCen B kaxuoh' crpoxe u B xaxgom . |07.[-9
cToabue paBHA HYJ/MO. DJeMeHTH (4Hcaa)
«HYJIEBOTO» BOMHIEOHOTO KBaApaTa 00pasyieT  Pac. 214, «Hyre-

elfe HECKOMbKO KYPbEe3HbIX COOTHOIUIEHUH: 80ik» HeroHIi
KBaApaT,

1) 6=+(—u)=+5=—w*+{—1 (-9,
6! (— 1) -5 == 10" - (— 1)* + (—9)";

2) paBHBI MeXJy COOOH CYMMbl NPOH3BEAEHMI YHCEN @O
CTpOKaM, N0 CTOAOLAM, a TAKHKe [0 BCEM AMATOHANAM, KOTO-
psie MOTyT O0pas3oBaTeCd OpH JI000M nepememeﬂun CTPOK
H CTOA0LOB KBaApaTa:

[6:(— 16)-10]-F [ 11)-12-(— D] - [6-4-(~ 9] =
—[6-(—11)-5]-[(—10)-12-4] 4 [10-(_-1)- 9] =

—[6-12(—9))4-[(—11)-4-10] {5+ (— 16)-(— 1)] =

- =(5+12:10) L[ (—11)+ (—16)-(—9)] - [6-4+ (—1) = —1008;
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3} ecam- sneMeHTH (4ucha) moboro Ccronbiia WaH CTPOKH
o603HayuTh GykBaMH @, b H ¢, TO, KPOME OCHOBHOTO TON-
necrBa a-+&-4¢=0, 6yayT cupaBeAnuBs! CJAelyIOlUIHE:

Q' —bc =8 —ca=c"—ab, a*-}- b -} c*=23abc.

Y6eanrece B 3TOM.

Kak BupnTe, BTOT «HYJAEBOH» BOMWLEGHSIA KBaxpaT — le-
Jlaf «IOKaTyJ/Ka» PasHbIX KYPbE3HHIX apHMETHYECKUX COOT-
HOHIEHHH,

B. 2JIEMEHTbBI TEOPHH BOJIIUEBHBIX
KBAJAPATOB

340. «[lo nONOAHEHHIO»

Tycms a, &', 6, ¥, ¢,¢',d, &, e, e, f,f, g, 8, hAnk—
SAEMEHTH TPAAMUMQHHONO BOAWEGHOrO KBAAPaTa YETBEPTOr
nopgaka (puc. 215), npuuem

atad=btb=ctc’=...=17.

Takoe cooTHOLIEHKe MEXIY YHCIaMH KBaJpaTa BIOJHe BO3-
MOXKHO, TaK Kak BCe LIECTHAALATH LENbIX YHCEN, COCTABsIO-
LIMX TPAAWLUHOHERIH BOMWIEOHBIA KBaApar, Aeaarca Ha 3 nap
TaK, YTO YHCAa KaxJOH Napw AONOIHAIGT APYT Apyra Ao
17. Hanpumep, | n 16,2 u 15, 3 8 14 u 1. . [locrasum
TaKky10 3alauy.

hlele 3ameHaR OykBbl 4HCAaMH, Onpene-
JIHTb, CKOJIBKO MOMXHO HOJXYYHTH CyLIe-

bldal s CTBEHHO DA3NMMHEIX BOJIIEOHBIX KBa-
patoB C TMOCTOSHHOH CyMMO#, paBHOI

el el a'l B 34, BII.O.J’!I? Ka¥/AOH TOPU30OHTANH, Bep-
THKAJAH M XHarOHajH, IO YETHIPEeM Bep-

d| 9" y UIMHAM' [3aHHOrO KBaApaTa, B KBajpare
H3 YeTH pEeX COCEAHHX KAETOK H nO

Puc. 215. Uncaa sop. ETHIPEM BeplIdHaM J060ro xsazpata
webHoro xBagpara aa- M3 AE€BATH COCEAHHX KJIETOK.

MeHEHs GYKBaMH. CyllecTsBeHHO DasJHYHEIMM KBaApa-

- TaMH Mbl GyaeM HasblBaTh TaKue, KO-

TOPHIG HEJA b3 NOIAYYHTh OAMH H3 APYroro myTeMm nepe-

CTAHOBKH CTPOK H- CTOIGHOB 1 3aMeHbl ' CTPOK CTOM0UAMH.

[lo ycaosuw, a4 & g+ £=34. He Tepss. obusoecty,

MOMHO CYHTATH @ =], TorAa ¢ =16. B Takom ‘cayuyae &, g

n f xaxpoe mensuie 16, Orciona: B CBOIO . OYEpENb CaAEAyeT,

uro Kadnuoe u3 Hux Gosbwe 3. Byan, wanpumep, b <3, Torna
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HeH3GexHo g uin k Gbvio 661 Goasme wam paseo 16, utO
HCKJTIOYEHO,

[To ycroeuio, umeewm ente: a— &' -}-¢ - d' = 34, Paccyx-
Aaf araJOrMYHO NPeALAYIIEMY, 3aKJ0YaeM, UTO Kamjoe H3
quces ¥, ¢ 1 & 6oasuie 3. Ecau Teneps =14 uan 15, T0
b'=3 umi 2, 4To Hckmovaercs. Caerosareasso, 3<C o< 14.

He Tepss ofLUHOCTH, MOMXKHO CYMTAThL b << 8, Tak KaK ecaH
b>>8, To b <8, KOTOpOE MOXET paBHONPABHO 3aMEHHTb
coboft . 3HayuT, AOCTATOYHO PACCMOTPETH CAEAYIOUINE BO3-
MOXHEIE 3HaveHus: b=4, 5, 6, 7 n 8,

ObuwHOCTS He HapYyWHTCA ¥ OT NPEANOJNONEHHH, 4TO
h>g. Teueps HETPYAHO NEPEYUCTUTL BCE BO3MOMHBIC 3HA-
YeHHs TPynnel 4ucea (a, b, g u A):

(1, 4, 14, 15), (1, 6, 13, 14), (I, 8, 10, 13),
(1, 5, 13, 15), (1, 7, 11, 18), (1, 8, 11, 14},
(1, 6, 12, 15), (1, 7, 12, 14), (1, 8, 12, 13).

[lo kaxaoMy H3 3THX KOMIVIEKTOB MBI MOXEM N0A00PaTh
COOTBETCTBYIOUINE BO3MOMKHbIE 3HAYeHMs Aad ¢ U 4, TaK KaK
UMEeM MO ycaoBHIO: a—--& +¢J-d' =34.

Hanpumep, ecnu a, &, g U £ paBHBl COOTBETCTBEHHO
1, 4, 14, 15 (mepewii kxoMmnnexr), T0 b'=13, ¢+d =
=34 —1—13=20 u an2 ¢y d uMeeM TOABKO CJICAYICLIHE
BO3MOXHbEIE 3HaueHus: 8 1 12 wiau 12 u 8, a rake 9 u 11,
win 11 u O (uHble 3HaueHHA HEBO3MOXKHB, TAK KaK uyMucra
He JO/KHH NOBTOPATLCA).

Taxum xe obpasoM WMOMHO MOLOOPATH BCE BO3MONKHbBIE
3HaueHud ¢ 4 ', COOTBETCTBYIOIMME OCTANHHBIM KOMIVIEKTaM
3Hayenuit a, b, g u A [lporenaiite 3TOT NOAGOP U COCTABLTE
BCE BOSMOXHbIE KOMIVIEKTH 3HaueHu#t aas a, b, g, h, b,
¢, d'. [ToayynTca MX HE TAK Y® MHOIQ - BCEro 24.

Tenepp A48 KaAON H3 NONYYEHHBIX 24 KOMOUHaLHH Halo
nogobpaTk nOAXOasilWe 3HauweHHd f N f'. DTO MOKHO CJe-
JaTh, UCXONA U3 yCJOBHA, YTO CyMMa YHCEJ, PaCIOJOKEHHBIX
B BEpIIAHAX JI000T0 KBaIpPaTa H3 AEBATH COCEAHHX KJAETOK,
JIOVIKHA PaBHATBCA KOHCTARTE KBaApaTa, TO-eCTh 34:

bb fd-b b f =34,

[Moabupas noaxonsuiwe sHaveHus f u f', caeAyer UMEThb
B BHIY, YTO KaXJZoe HalAeHHOE 3HaueHHe f HAM f' U03BO-
AeT Cpasy ke OAHOBHAYHO ONPEACTWTh 3HAYEHHE [I0-
CleAHed mapH Heu3BECTHuIX:- ¢ H ¢'. [lpoaenas Tepneanso
COOTBETCTBYIOLIEE HCIIBITAHHE KaXjaore us 24 cayuaes, Bbl
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o6Hapwxkute, uro B 10 cJayuasix He ofeCnequBamwt-
cq BO3MOXKHEE 3Hauenns 1ua f u f, B 4 cayuasx
e ofecneydBaeTcs XK TpPeM HaHJeHHBIM B CTPOKe WJIH
CToNI0le TAKOS UETBEPTOE YHCJO, YTOBH CyMMa YeThipeX H-
cesl paBHsiiack 34; He TOZWTCSI, HANpAMep, KOMOHRAUMS uH-
cen (1, 10, 13) nam (1, 9, 15), Tak xax BoMnEOHBIN KBan-
paT He JOAXKEeH HMETh MOBTOPSIOLIMXCH YHCEI, a KaK pas B
[HepBOM M3 3THX CJAyYaeB YerBepTHIM YHCIOM MOTAO OHI
6uitb ToABKO 10 (= 34 —1 —10—13), a BO BTOpOM — 9
(=34-—1—9—15), B 7cayuaax He 00eCIeyUBAIOTCH
CYIIECTBEHHO Pa3JuYHbie KBaApAaThl, TO-€CTh NOJYYAIOIIHECS
KBaApAaTht MOTYT GLITh NPeoBpa3oBaHbl OLHH B OPYroil IyTeM
IepeCcTaHOBKH CTPOX H CTOJAOLUOB M 3aMeHHl CTPOK CTOJG-
LHaMH, ¥ TOJILKO B 3 CJAYYasgX IoJydarogecs xomOuHa-
HHM 4YBCeST YHOBJETBOPHIOT BCEM TNOCTABJNGHHBIM YCJIOBHSIM.

Htak, BO3MOMKHBEI TOJBKO TPH CYIIECTBEHHO Pa3JHUHBIX
BoJUIeGHEIX KBAAPATa YeTBEPTOrO NMOPAAKA «II0 JOTIOAHEHHIOY,

1115|708 13756 (72 77514 |#
414 15 |77 %4 |4 | 9|7 726 9|7
7019|162 nis |12 7313|7162
12216 |3 |13 817013183 8 |10,)5 |7

Puc, 216. Tpu cyuiecTBeHHO pa3nMyabX BOMUEOHLIX KBajgpaTa.

oGaanalomyX BHILIEYKAa3aHHBIMH CBofictRamu. Odn  mpet-
craBaeHel Ha puc. 216. [locaepnuii H3 3THX KBajpa-
TOB TOJBKO IOPSAKOM PacloNoKeHMs1 CTOJNIGLOB H CTPOK
OTIxHuaeTcs OT BOMUESHCrO KBaApara, PacCMOTPEHHOTO
HaMu BHauaje (cM. pHcyHOK Ha crp. 261}). Tor kmagpar,
KaK BB NOMHMTe, 00/1afal psiuoM XONOJHUTENbHEIX CBOHCTE.
IToutd Bece 3TH AONOJAHUTENbHEIE CBOHCTBA MPUCYIMH # 1Iep-
BHIM Z(BYM KBAHNpPaTaM. .

UnraTearo, 3HaKOMOMY ¢ ONPENeNHTeNsIMH, GYNeT HHTEpec-
HO y3HATh elUe 06 OJIHOM CBOHCTBE TNPHBENCHHHIX 3leCh TPEX
BOJUICOHBIX KBAADATOB: €CJAH XaXXOHIH H3 HUX paccMarpuBaTth
KaK ompejenHTeNb YeTBEPTOrC nopaixa, TO TAaKOH Oonpejenau-
Tejib GyIeT paBeH HyMmo. TakHM xe CBOUCTBOM obsajaeT HHO-
rAa 1 BoJme6Hufl kBagpat 8-ro mopamka (cm. puc. 199).
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341, «IlpaBuabHBIE» BOJINEOHBIE KBAJPATH
YEeTBEPTOTO MOPAAKA

Kaxnvlfi TpaasnuoHHnIR BouEGHbI KBaApaT YETBEPTOrO
HOpAAKa MOXET ObITh Pa3f0oXEH HA CYMMY YeThIpPeX KBaapa-
TOB TAKHUX, 49TO B NIEPBOM KBajpaTe OYAYT TOABKO eXHHHLEL,
BO BTOPOM — TOJBKO JBONKH, B TPETheM — YETBEDKU W B YeT-
BEPTOM — BOCbMEDKH. B caMoM nene, aneMeHTaMu TpaauuH-
OHHOT'O BOJITEGHOTO KBAJpaTa 4eTBEPTOrO MOPAIKA ABASIOTCH
BCe ILlenpie yucaa ot 1 go 16, a ecan kampoe U3 HUX YMeHb-
wuTh Ha 1, TO moayuyuM BoawmeSHBIN KBaApaT, SMEMEHTAMH
koToporo 6yayT BCe ueable uucaa oT O po 15,

¥norpebasis TOAbKO weThipe 4Mcaa 1, 2, 4 u 8, mpuuem
KaK/0€ He OOJIbLIE HEeM M0 OJHOMY Pasy, MOXHO IPH NOMOLIH
CTIOMEHNsT COCTaBUTb Joboe neqoe yucio or 1 go 15:

1=—1, 6==2 -4, M=1-19218
2—09, T=1--214 12=4 8,+
3—1-1.92, 8=38, 183==1--4-18,
=4, =18, 14=214-18
B==1-4-4, 10=2-}8, 16=142-144s.

[Nonbaysick Takof BO3MOMHOCTBI), PA3VIOHKHMM BCE YuCsaa
BomueGHOr0 KBaApaTa Ha COCTABHBIE YACTH, OCTABHM eAH-
HHUIBE HA CBOMX MECTaX, a JIBOMKH, YETBEPKH W BOCHMEPKH

911425
1514183
o\ |7 {72
617 |73 |10

Puc. 217. «[lpasunsuplity
rOALIOUBIt KBagzpar..

OTAG/HM B Pa3MECTHAM HX MO OTAETbROCTH B COOTBETCTBYIO-
IWMX KJAETKAX 3apaHee NPHIOTOBNEHHBIX KBAaAPAaTOB. 3To 4
6yAET PasNOWMEHHEM AAEHOTO BONIEOGHOrO KBajapaTa yeTBep-
TOTQ TOPAAKA HA CYMMY 4YETHIDEX KBaXDaTOB.

Tax, Hanpumep, xkBaIpaT, NPEACTaBAeHHbIH Ha puc. 217,
passiaraeTcs Ha CyMMy YETHIPEX KBaJApaToB, H300PaMEHHBIX
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Ha pHC.

218. BomweGHEIE KBaApaT, NPEACTARIEHHBId Ha
puc. 219, passaraerca Ha CyMMY 4eTHpEX KBaJpaTOB, HpEn-
CTaBJEHHBIX Ha pHC. 220.

1 / 212
1 1 2 2
711 212
111 2 2
4 4 8
4 8 8
414 a 8
4 4 8|8
Puc. 218. .1 COCTABATIOWINE €O KBaAPATHL.

BonmeGHolfi KBaipaT 4eTBEpTOro Mmopaaka Oyaesm Ha3bi-
BATb HPOBUABHBIM,

014 |61
g (13|26
14 |10 1
7|38 |72

Puc.” 219. ~«Henpasrins-
B sOAESHNIH KBan-
pat..

ecan Kamxaeli H3 ero YETHIpEX COCTaB-

JAIOLIUX KBaApPaTOB ABJNACTCA' TaKke
BONIIEOHBIM KBaJIPATOM.

Tak, BosmwuebHBIH KBaipaT, NpuBe-
JACHHBI B NEPBOM IPHMEPE,— NPaBHJIb-
HBI#, 4 BO BTOPOM NpPHMEPE — Henpa-
BUIBHB (CYMMBI YUCEJ BAOJbL AHMAro-
Hanefl He PaBHBI CYMMaM YHCEN BAOJb
CTPOK M CTONGIOB).

[Npocreitmux BosLIeGHRIX KBaAPATOB,
B KJETKAX KOTOPLIX CTOAT TOJBLKO JBa
PAIMMHLIX YHCAA, MOMET ObIThb BOCCMb
(puc. 221).

CrnagpiBas 5TH  BOCEMb npOCTeﬁ-
AKX KBAZPATOB MO YETHIPE, MBI MQMEM

NOJYYUTh BCEBO3MOMNHEIC NIPABUJIBHBIC BOJIIEOHBIE KBaADATH
yeTBepToro nopsaaxa. Cpenu Hux GyJAEeT TOABKO OAHHHA I-
LaTs TaKHX, BCE 3NEMEHTH KOTOPEIX PasHuHBl MeXAy coboil.
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Ecmu 0GosHayuM yCAOBHO BOCEMb JAHHBIX MPOCTEALIAX
KBAAPATOR COOTBETCTBEHHO Oykmamu A, B, C, D, £, F, Gu i,

111 2|2
111 2
111] |2 |2
111 2
4|4 8|8
4 4
4 4
4 4 8|8

Puc. 220, ..z cocTaBagioline €ro K8aRpaThl,

TO OIHWHHAAUATb IIPaBHJIBHBLIX BOJILLIEOHLIX KBaapaTeB OOJY-
HaTCaA B CAEOYIOLRUX KOMORHALIMSX:

A4+B+C+D, B-+C4+D-LF,
A Bic E, Bic Eiﬁ
ALB4-D4F, C4DLEJ-F
ALB-+EF, C-A-E+4G4H,
A4-C+4D+E D+F+G-LH.
A+4D+E J-F.

B xaxxaom n3 HafineHHHIX OAMHHAANATH KBaADAaTOB BMECTO
nap 6ykB a n 4, b U &', ¢ ¥ £ U T. 1. HYKHO NOACTABUTH
B KAaKOM-HMOYIb NOPAAKE uYeTwpe mapul uugpp: 0 ml, Om 2,
O0un4g Ou 8

2o mpHMEpa BO3bMEM KBALpaT C+ £G4 H »noso-
HHM B HEM:

c=0, e=4, g=8, k=0,
=2 =0 g=0 k=1.
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alala|a 8186|668
alaiala 816|166
alaeladla g’ 6|8
ala|lala 4’16 |6
cicelelel did|d|d

ele'le dl & d| d

e leleje’l |F ||| f
eie'|le|e |1

e'le'|ele f’ r|r
elelelel | F flr
glglgig'| || R|K
gigig|g'| || Rih|hk
glqglglqg RikR|R|R
19'\g'lg'qg | h | R R

Puc. 221, BomueSHne xBagpathl, B KAETKAX KOTOPHX TOALKY ABA
PANHYHBIX HHCIA.
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[Monyyutca Boae6HBIN KBAApaT, KOTODLIH HPEACTAB/IEH
Ha puc. 222.

Tax kak 4ereipe mapsl UHPP MOXKHO NepeMellaTh 24 Cno-
cobamu, a LMpPBE KaXAOR maphL—
AByMa cnocofamM, TO YMCAO BCEX Mpa-
BUJLHBIX BOJMEOHEIX KBajpaTos pasro (12 (151 0 | 3
11 X 16 X 24 =4224. Ec/m e BOCEMb
KBaapATOB, NOAYYEHHuX nosopaunsa- |11 11 |14 | &
HUEM H NEePeBOPauHBAHHEM OLHOTO KBa -
pata, 6ysem cuuTaTh 3a oaHo peutenne, |2 |8 | 7 |13
TO YHCJO PA3IMUHEIX BO3MOMHBIX 0pa-
BUNBHLIX BOAweOHbIX xBaapaTos 6yner (9 |6 | 9 |10
paBro 4224:8=>528,

Kakoi-uu6yab npoctoit cnoco6 ans Puc. 222. Eme omwd
COCTABNEHKS HENpaBUJLHOTO  BOMIE6- “PaB“’":(';‘;‘f BOMeORbLf
HOTO KBaapaTa M3 IUECTHAANATH NOPAA- par-
KOBBIX YHCEJ, KAKETCH, A0 CHX NOP €UIE HUKEM HE MpPeomKeH.

342, Mondop umcen 1A BOAIEOROro KBaapata
Ji000ro nopaixa

Har xBanpatr, cocrosmmii w3 n° kneror (#— Jmoboe me-
Joe qyucao). TpebyerTcs 3anONHATD BCE KJETKK HEJLIMH 4HC-
JaMH TaK, 4TOOB HX CyMMa B KaXAOH# CTpOKe, B KAXKIOM
cTonbue M B Ka)cAO# AWAroHadn PaBHSIACH OJAHOMY H TOMY
K€ [OpPOM3BOJILHO HaMW BBIOpaHHOMY 4uCay S (KOHCTaHTa
KBaapaTa). JIpyrumu croBaMu, NpEANaraeTCs COCTaBHTb BOJI-
welOHbIfl KBaApaT, HO HE OOH3aTENBHO TPaAMUHOHHKH, TO-ECTh
HE TPEOYIOWHNA YIIOTpebAeHHS HEIPEMEHHO NIOPAKOBHX YHCEN.

Y TpaAMIROHHOIO BOMINEGHOTO KBAAPaTd KOHCTAHTA S HE
MoxXetr ONTh mpoussosbrofi. Ona mpejonpeleneHa noaGopoM
yncea. Ecam cocraBasgercs KBaApaT #-TO NOpPAAKa U YIO-
TPeOAAIOTCR NOPAAKOBHE uKMcaa OT | a0 n®, TO CymMMa Beex

3THX YKCe] pPaBHa I—|—2—|—3-{--...—[—n"=ﬁ§irzE {cymma

uIeHOB apadmeTnyeckoi nporpeccrn). CreAoBaTesbHO, CyMMa
4HCEA OXHOrO pAfia, CTOAOLA WKW AMaroHadH OnpeAenacTca

bopmy o
Se= M+ n%n
—

Me! e, 3zamonas KAETKY KBajapaTa, NO3BOJMM cebe
ynoTpebuth JOOHE neane Yucad, AAKE OTPULATEABHBIE H
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He 00A3aTebHO KaXA0e TOJNBKO [0 OAHOMY paay (pasyMeeTcs,
BCE nr® 4YhCeJ He AOJIKHBI OBITh OJHHAKOBEIMH).

MoeT mnokasaTbCA, YTO TPH Takol CBoOoAe B OTHOLIE-
HuH 8bI0Opa uHCEa 3afaya CTAHOBHTCHA BECbMa HECJOMHOM.
fonpo6yiiTe, u BbI yOeanTech, HTO ITC AAJEKO He Tax. Ha-
CTOATENbHO PEKOMEHAYH) BCE K€ HEOPeMEHHO nonpoGoBaTh
COCTaBUTb XOTA OBl KBaApAaT NOATOrO MNOPAAKA M3 OPOU3-
BOJBHHIX YHCEN C KAKOH XOTHTE HPOUIBOJbL-
HOH KOHCTaHTOH W TOAbLKO MOCJAE 2TOTQ PO~
Qs |Qy2|Qs3 |  nomxaTe yTEHHE 3TOI TAaBHL
[Tpexne yem mepeiiTH K OBILIEMY CAYYAID,
Q2 | Q22 | @33} oOCTAHOBHMCR OTAEJBHO HA BONIUNEOHBIX KBaJ-
paTax TPETbEro H 4YETBECPTOrQ HOPSAAKOB.
aﬂ’la&é‘ @5 | [lpubnesem na nomomnb anreépy.

KBaapatr TpeTbero nopsiaka. Bce ucko-
Mbie 4Yucia 0603HaunM Oyxsolt @ C IByMs
Prc. 223. HCia  guenamu  (dmoexcaMd) OKkono Hee CIpaBa
0003HauNM GyK- ’
sofi @ ¢ upper- BHH3Y (puc. 223). Ilepsoe uMca0 HHAEKCa
caMu, OyIeT ykasbiBaTb HOMEP CTPOKM, B KOTOPOH
HAXOMUTCA @, a BTOPOE UYHUCIO HHAeKca —

HOMEP CTos0UA, B KOTOPOM HAXOJANTCH 3TO .

Tax xak, mo ycnosu, xBafpaT BOJUIEOGHEHIH, TO HMEEM
8 ypasHemHil: 6.8 CYMM UMCeJ B KaXIOHA M3 TPEX CTPOK
H B KaXJAOM 43 TpeX CTONOHOB U 2 AN CYMM YHCEN B Kax-
HOH M3 ABYX nunarona’eil. HeTpyauo, oanaxo, o6HapyKuTb,
UTO HE3aBUCHMBIX YpaBHEHMH OyaeT TOAbKO 6 (J1Ba OCTAJLHBIX
YPaBHEHNA — C/IEACTBUA NepBHX wecTH). B camom aesne, yun-

ThIBas, YTO @,, — rae S —KOHCTaHTa KBaapaTa (cM.

? ’

CTp. 273), mosyyaeMm CAeAYHOULYI0 CHCTEMY yPaBHERHH:
auiam a,, =S, (1)
Aoy 1 By - Ay =S, {2)
2% @y, Qs =S5, (3)
als azs aas :S" (4)

2
aﬂ‘l_aes:ﬁ's' (5)
0,y =75, (6)
2
a, _l_aaa:"‘g_s! (?)
2
/PP +a81 =§S° (8)
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CxnagsiBaa ypasrenus (6), (7), (8) u sprynras (2), noay-
yaem ypapHenne (1). 9710 moKasbiBaer, uTo ypashesue (1)
HE fABJAETCA HEe3aBHCHMbIM OT OCTaJbHbIX HJH, Kak TOBOPAT,
ApeACTapaAfeT COOOf CASACTBHE OCTafbHBIX ypaBHEHHH. KIC-
KMOYAM ero u3 mawed cncremel. CkaapbiBas ypasHenus (D),
(7), (8) n Buumran (3), moayyaem ypasreHue (4). Orciosa
CNERYET, 4TO ypaBHEHUE {4) €CTh ClIeR-
CTBHUE OCTABILMXCA ypaBHeHUH. Mckao-
YuM 1 ero u3 ramelt cucremut. Ocraerca |K+T ]ﬁfy ]C'f'y
6 ypaBHEHUH C BOCEMbIO HEHU3BECTHBIMH.
Hano nokasaTh Teneps, 4to 314 6 ypa-
srernit: (2), (3), (5), (6), (7)u (8) ne |[KSPY| K |BITY
3aBacAT APyr oT Apyra.C 9T;>6ﬁ UEJBIO
CJACRYeT BBIAEAUTH Kakue-iubo 6 wue-
ﬂssegrnmx us socemu n swipasurs |K—If KLY\ K-T
KaXKJI0€ M3 HUX 4yepe3 OCTAJIbHBIE 1Ba
HEH3BECTHBIX 4MCAa W M3BECTHO® S. o ooy Dopmyna bo-
Ecan 910 ynactes, TO CHCTeMa2 He33-  iesuoro kpampata 3-T0
BUCHMA, YOEeAUTECh CaMOCTOATENBHO B aopsaKa,

TOM, YTO CHCTeMa ypasueuwit (2), (3),
(8), (6), (7), (8) paspelma, HanpHMep, OTHOCKHTENBHO HEHM3-
BECTHBIX @y, &y, Qg Qyyy Oy B Qg

Wrax, ¥3 BOCBMM YpaBHEHHH ¢ AEBATHIO HEU3BECTHEIMH
He3aBHCHMBIX YPAaBHEHHH TOJBKO MIECTb. ITO JAET HAM NPABO
KaKHe-An00 TpM UHCNa U3 JEBSTH HCKOMBIX BuiGpaTs Hpo-
H3BOJBHO,

N
Mpuenman BO BHHMAHHE, YTO &, = 3, TOJOKAM

a,, =k,
Yucaa a,, n @, NOJOMUM DaBHEIMH R-+x W K-}y, rae &,
X H Yy OPOM3BOJILHBI:

b an:k"—l"xﬁ a, =k, a13=k+y’

TOrZa MOJY4YUM DEIUeHHE, MPEACTaBpjieHHOE Ha puc. 224,

3aMeHas B 3TOM DelieHMM X Ba — X, WJH ¥ Ha — 3,
Wi X Ha ¥, @ ¥ Ha X, OYReM NOJywaTh TaKoe XK€ pacmpe-
IEJNCHUE YHCEN, MOXET ObITh, TOMBKO C 3aMEHOH CTPOK CTONO-
aMH WA APYTEM OOPAAKOM HX 4epeioBaHus. MoxeM
NOJTOMY TOJIOXKUTH

' x=Y,

TAE X ¥ Y-—~BOAOKHTENAbHbl. Hanmensiree wucao B moay-
YEHHOM KBaipate R — x — ¥, HaubGombmee k- x-}-y. 3mas
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5TO, JIETKO TOJAYYATB M SHAKOMBIi HaM YKe TPAJAUHOHHLIHA
KBaIpaT, HaUMEHblIIEE yucjo koToporo 1, a Raumbosbimee 9.
Hmeen,

k"""x"""‘y"""l;
k-tx4+y=9,
KPOME TOTO,
k=3 =2—5
=-g =z ==b.
Orcoxa
x=3) y:1I

A Mbl MOMYYaeM eAMHCTBEHHO BO3MOXKHOE DACHOJIONKEeHHe UH-
cenr (C TOMHOCTBI) RO PACHONONKEHHA CTPOK M CTOAOLOB) AJA
TPAJMUKONHOTO  BOJALIESHOTO
KBaAPaTa TPETBEr0 HOPALKA

(puc. 225). Qy |Qyz | Qg3 | Qps
8{116 Ay |Gy | G2z | Oy
31§57 Ay Qs | Q5 | Az
4 1812 Qo | Ay | Quz | Cyq

Puc. 225. Tpanunuonnstfi Boa- Puc. 226. Yuena samenenns
meSnbi KBaxpaT 3-TO NOPAAKa. 6ykpoil @ ¢ MRIeKCcaMH,

KsagpaT uerBeptOoro mnopsapka. g OTbICKaHusa inecT-
HARUATH YHUCEJ, M3 KOTODHIX MOMHO Obl0 Gbi COCTABHTH BOJ-
mebHbl KBAaZPaT YETBEPTOro nopaaka (puc. 226), Mul umeem
8 HesaBUCHMLIX YypaBHeHHH,

Ecau ymeno Boibparh 8 Heu3BeCTHHIX H NPHAATh PM MPO-
H3BOJLHBIE SHAYEHHS, TO OCTa/ibHble 8 HEHSBECTHBIX OYIyT
HaWICHH peUIeHHeM CHCTEMB ypaBHEHHH.

flomeso 3aMeTHTh, YTO B JOGOM BOMIIEGHOM KBalpaTe
YETBEPTOrO ROPAAKA CYMMa UETHIPEX LIEHTPAJIbHLIX SJEMEHTOB
paBHA CyMME UHMCeNA KaWaoro pafd, TO-eCTb KOHCTaHTE

uBangpara S:
an + aaa + aas + aaa =S'

B CnpaBeasMBOCTH 3TOr0 XapakTePUCTHYECKOTO CBOHCTBA
BOJIIEOHOTO KBaJAPaTa YETBEPTOrO NMOPAAKA Bbl MOMeTe ybGe-
AUTECA CAMOCTOATENBHO.
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Beenem Tenepe 8 npoussosbHbiXx uucesm: A4, B, C, D,
a, b, ¢, d creaywunM 06pasoM:
a,=A4, a,,=2~5,
@,,—=C, a,,=D,

a,=A4—aq
a,=C-}a-|c
a13=B+b —C
a.“:D“I"a—d:

Ocranbubie 8 uHCEsn ONPERENHTH HETPYAHV, H MBI MOJYUHM
dopmyay (mpeanoxkena E. Bep-
roabueM B 1910 r.), npeacras-
JeHHYIO Ha puc. 227.

3HayuTeJLHO panblle, 8 1884
roxy, B «JKypnane anemertapuoit 1adit B | € |doed
MaTeMaTHkH» Tnpodeccopom B. I
EpmaxopeiM Omna omy6auxoBaHa
dopmyaa, KoTopylo Mokmo mpea- |[C-é+d| A 0 Bod
JOMHUTD B BUAE CYMMBI ABYX BOJ-
IneOHbIX KBaApaToB (puc. 228). A

[TponseoabHO moatupas 8 uu- b+b \Ba-cAbic| Cra
cem

A-a |CrawelBro-0f D-6

Pac, 227. dopmyaa pomnes-
A B C D, a b c d ROro KBajpata 4-ro nopsaaKa.

H CrJaAwLIBag 0a KBaApaTa «MOKJICTOHUHO» (TO-ECTE CkAaAab-
Bas YHCJHA B COBHNABIIMX KJIETKAX IPDH HAaJAOXKEHUM OFHOrO

A(C DB a-bla-b
D |BlA|C cd ra-c|a-c|od
B|D | C)A +~c~d‘-mcmcf-a’
C|A|B D a-b |-ab

Puc. 228, dopmyna B. I. Epmarosa,

KBajapara Ha JApyroft}, Mbl NOJYYMM WCKOMEIR BOMLIECHBIH

KBaJpaT.

[lo mosony Toro, kKak noAoGpaTh 3TH 8 uymcen, 4rabbl B
KJETKaX MOJYYEHHOIO KBAAPaTa CTOAMHM BCE [equie Yuciaa oT |
Ao 16 (To-ecTh, uTOOLI KBaApaT OKAa3anCaA TPaIHUHOHHLIM),
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B. I1. EpmakoB mutieT: «Mbl He 3HaeM RNPOCTOrO PEINEHUA
HTOTO BOTPOCA W NPEAOCTABAAEM YHTATENSM HaWTH TAKOBOE».

Ksanpar rropaaka n (1 > 4). Yucaa, cocrasasiomue KBaa-
paT #-To mOpsAAKa OpH 7 >>4, MOXHO TPEACTaBHThL Chenylo-
MM 06pasoM:

au' au' LS ] al.p—‘]' alp‘ al,p+|’ v al,n—l‘ am'
azl! aev b az,p—l' aep' a!,p+1! e a!.n—l’ @,
a’al’ ass' *e a3,p—1’ aap' a’s,p+1' rees as,n—v a’m'
an—l,v arx-—l,s* b an—i.p—w an—l.p’an~1' p+1""an~‘|.n-—1’an—1,n

8, B .0 a a a

n,p—1° n,.p npsr ol ey Qe

3aech #° HEH3BECTHHIX YHCEN, KOTOPHIE MOrYT GEITb JTIOGEIMM
anre6pandeckUM KOAUYECTBAMM, JHIIL OBl HX CYMMa BIOJbL
KaAOH CTPOKU, KAXKIAOro CTOAOLA M KAWAOH M3 JABYX AHa-
roHanefi Obia 6b 0AUHAKOBOWH, PaBHOI INIPOH3BOJBHOMY, 3a-
paree BHIOpaHHOMY uucay S. |

Ilo ycnoBHIO, OTHOCHTENBHO #° HEU3BECTHHIX HMeeM 2n -2
JNMHEHHBIX COOTHOLIGHHH; M3 HHUX HE3aBUCHMBIX COOTHOLLIEHWH
camoe Gonpliee 2n. 3HauuT, #°— 27 KOANYECTB @ MOXHO
BeiGpaTs MPOM3BONBHO. BONPOC B TOM, KaKWe W3 3THX KOJIH-
4eCTB @ ChenyeT CUYHTATb IPOUSBONBHBIMH HOCTOSHHEIMHY,-
uToObi MOXKHO OBMIO BO BCEX CNYYasX TAPaHTUPOBATh OTH-
CKaHHe OCTAMBHbIX 27 KOMHNECTB @, OTBEHAIOUINX BCEM Tpe-
6oBarnam BoaeOHOrO KBaapara.

CoxpaHuM 3a TeMH KONHUECTBaMH, KOTOPHIE Mbl OyZAeM
TOJAaraTe NPOH3BOJBHLIMH, o003nauecnne ux OyxBo# @ Cc co-
OTBeTCTBYIOIKUMH HHAEKCAMH, OCTaJbHBIE HCKOMBIE KOJAHYE-
ctBa oboswaynm Oyksamu &, b,, .... b,,_,, b,, U pasme-
CTHM MX WO KJETKAM KBalpaTa, Py KOBOACTBYACH CJeRyIOLIEH
CXemoi:

By, iy - Qysens Bype Wipy Qypegyeess Qyogr G pote By,

ﬂzn 022’ a”"‘“'. ae,p-n akp? a2,P+I’""' az.n-s’ ua.l‘!-li b] *
(131, au. {i”..... ﬂs'p_,, ﬂa P aa’pﬂ,.‘., ua,n-z' aa_n-p ba‘
al‘l’-z,l 4 ul?-?.,!' uﬂ-!,ﬂ"" 4 aﬂ—!,p-!’ un-z,p’au-e,pﬂ poer ’Iaﬂ"z.ﬂ'z‘laﬂ'z.n'[’ bﬂ“"v

Bun-zs Byores> Upepar-rvs Bagpore bg_rH! Oy, porr -+ Bney, n-ps@nos,nt 4Dy

bongs Bypogs Bopogress BonvrersBaps Bzpovzorssbps Bae Vnoo
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[lycts R, — CymMa uucen @ B i-M psny, npuueMm R, =S,
C;—cyMMa yucen a B i-M cTOAOLE,

Di=a ¥4 @ )
R R

CymMy BCEX uiCes &, UMEIINHXCS 8 KBaapaTe, 0603Ha-
yuM uepes S, 3aMeHAA NPOH3BOJABbHBIMH YHCAAMH KOJAHYECTBA,
o0603HaveHHbe OYKBaMH &, Mbl CMOXEM ONPERENHTb KOJIHYE-
cTBa & B TOH NOCAENOBATENBROCTH, KAK OHH JIPOHYMEPOBAHH
NPH MNOMOILM CAEAYIOWMX PaBEHCTB:

b=R,—R, |
bzle‘_ﬁRss
bn—s=R1 _'Rn~2’
b, =R —D,
bn—lz Rl _Cn _(bl._}—bn + v —l_bn—s—l—bu—z)’
b =R _Cn -1
n+1—R1'_'Cn
. e e e . (*)
b-ars—p—s“—‘RL_Cp+1!
sn—p-1 G T Lpys
by, =R, —C,
by =R —D,
bypy=R —C,—b,,_.,
bppy=R —R,_,—b,.,—b,,_,,

bsm: \I'_I_C _bsn—l' J

3amertaM, 4T0 b,,_, 3aEMMaeT kneTKy B (7 — I)-if crpoke,
HO HE BKJIOYZETCH 8 COCTAB TOR WIH HHOH AuaroHamu. Ta-
KOe pacnonomenne ObMIO OBl HEBOSMOMKHBIM AAst 72 << 4. Cre-
AOBATENBHO, STH CAYY2H HE OXBATHIBAIOTCH TPEIJIONEHHOI
CXeMOil, HO OHH YK€ OBbJIH PacCMOTPEHHI OTAENbHO.

Bce xosmuectsa b, pacloOMeHRbIE B TIOCACAREH CTPOKE,
OTIPEACNATCA HE3aBHCHMO /YT OT ApyTa, CJAEA0BATEABHO,
HAZO MPOBEPUTh, GYIET JH HX CyMMa

boosb bbbyt bbby, (w0)
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COCTaBANTh KOHCTAHTY HaIlero KBaapara S, RJH, YT TO Xe
camoe, R,. Hns 510r0 BHIGEpEM COOTBETCTBYIOIIME COOTHO-
IUCHUS M3 PABEHCTB (%) W HEKOTOPHIE H3 HHX NPEABAPHTE/BHO

HPeobpasyeM:
bn—L - Rl - Cn - (bl + bs+"'+b'n—s + b, .)= Rl - Cn_
__{Rl —R3+R1 “Rs+“‘+R1_Rn—s+Rl _i}lJz
=R —~C,—R+R—R,+R—. — R+ Ry, —

—R+D,=D,—C,+ (R +R+ -+ R))—

:(R1+R1 + .t +R1);

(n ~2) paza

[lprmomunas onpenenenwe uucen R, u S u samedas, uto
YHC/Aa @ PaCIoOJIOXEHH BO BCEX CTPOKAX, KpoME NacaenHed,

HMEEM: _
R‘[ +Rs + o +Rn—z=S“Rn—1’

CJIe ROBaTEABHO,

bsn—zzRI'—'Cx_ben—s=R1_Cl_'(Rt—Ds)=D=_Cv
bzn—lle—Rn—l "“'_bn—l'_‘bm—e=R1'_'Rn-1""‘
—[D, ~C, +S5— R,_ - (n-—-—2)R]——(D&-CI} =
=n—1)R,+C +C — D, D, S
bzn_R p_bsn - —
—'R C —(n—1 )Rl‘"'“ci_cn+D1+Ds+S:
Dy - Dy, — €y G, — (1 — DR, + 5.

[Moacrapnsan HaiineRrHbIE COOTHOIIEHHA B (#%), MOJYUHM:

bn—z +Sbn + bn-!-] _!_ b + bzn-d + bsr;-a) + bsr: =
(n :?)‘E.naraemu
=R: _'"Dl "l_(Ri "_Cr:-l +R1 '"'Crx—n + e _[—Rl "_Cz +
"II'RL_Ds)+Dl+Dg'_c1"_"cp—cn'_(n'“2) R: +§=
=R, =D, +[R(n—2)—(C,., +Cy oy + - +C)— D H-
+D1-+Dn'_cl ——Cp-—c,,——(ﬂ—2}81 + S=
=R, —(Cy+Cyyt oA €y b€, +C) £ .
Ho C,4C, ... +C,.,-+C,=S, caenosarenbho,
bn—s + bu +bu+1 + ave + Byn-s +bsﬂ =R,
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Hrax, usnomenubie snech ofmise npaBusa AEHCTBUTENBHO
ofecnednBal0T BOSMOXKHOCTHL COCTABACHMA Mi060ro (Boobuie
roBopA, HETPaIHLIHOHHOTO) BOVIIEGROrO KBaxpara.

B cayuae n=0>5 woucTpykuus soameGHOro kpaapata 6y-
AET Taxol, KaK TMOka3aHO Ha puc. 229,

Bgl c s | b
by | bs [ by | B5 | s

Puc. 229. Koncrpyxuna BoauedHoro
KBajpara o-ro NMopPAAKa.

PaccraBbTe BMECTO TOYEK MPOU3BOJBHEIE 4uC/I3, ONpPeie-
vite b, b,,..., b, B nopaake ux Rymepauud, [loryueHantd
kBagpar Oy#eT ReNpeMeHHO BOJIIEGHEM.




[JIABA TPUHAALIATASA
KYPBE3HOE B CEPBE3HOE B YHUCJIAX

B mpeamerax oxpyamomero Mupa 8o Ipexie BCEro
3aMeyaeTe MX ' OTHENbHHIE CBOfiCTBA, OTAMYAIOLIME OXHH
mpeaMeT OT APYTroro.

Ofnnne YacTHBIX, HHAMBUAYAJbHBIX CBOACTB 3aCJORSET
€oboif  CcBOACTBa OBulHe, NPHCYUHE DPEIUHTE/IBHO BCEM
npeAMETaM, ¥ ODHApYKUTb TAaKHE CBOHCTBAa MO3TOMY BCErda
TPY LHEE.

OnsuM ¥3 BaXHEMIIMX OOWIMX CBOMCTB INPENMETOS AB-
Ji€TCA TO, YTO BCE NMPEAMETHl MOMHCO CYHTATh H H3Me-
pATL. Mb orpaxaem 310 ofluee CBOWCTBO IPEAMETOB B
TOHATHH YHCJ a.

[loTpebrocTs CuuTaTL U CpaBHMBATL (H3MEPATH) Npea-
METH BOSHHKJA Y JIOAEA HE Cpasy, HO OueéHb AaBHO — elle
Ha DaHRell CTYNeHH Da3BHTHi ueROBeKa, BOSHAKNA B MpOLEcCe
ero TPYAOBOH AeATENbHOCTH.

Ornanesany JIOOH NPOUECCOM CYETA, TO-eCTb HOHATHEM
4uCsia, OYEeHb MEAVIEHHO, BEKaMH, B ymopHo# 6opnbe sa cBOt
'CYy UIECTBOBAHHE,

«UroOpl cyuTaTh, — mHweT P, IHrEAbC, — HaAO HMETH
HE TONBKO OPeAMETHl, NMOAJEXalllne CYETy, HO 06MajaTh yHe
CHOCOBHOCTHIO OTBNEKATHCH IPH PaCCMaTPHBAHMM STHX Ipen-
METOB OT BCEX MPOYUX HX CBOACTB, KpOME 4MCJIa, & 3Ta CHo-
COGHOCTb €CTH PE3Y/AbTaT AOATOr0, ONMMPAIOMIETOCS HA ONHIT,
HCTOPHYECKOTO PasBHTHA»*).

#) ®. durenpe, Anth-Jopuur, Tocmoantuszar, 1951, crp. 37.
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CueTy TIpy moMoWM yucna ofyyaeTcs Temeph KaxAbiHd ye-
JIOBEK HE3AMETHO €llle B ACTCTBE, HOUTH OAHOBPEMEHHO C TEM,
KaK HAYMHAET TOBOPHTH, HO 3TOT MPUBLIYHBIA HAM CYET IPO-
Wen AJMUTETbRLIA NYyTh Pa3BUTHA U IPHHHUMAN pasHele GOpMBI.

Briio BpeMs, KOrAa JAnA cyeta npeametos ymoTpebias-
JHCH JIHWb ABA YHCJATENBHBIX: OAMH X ABa. B mpouecce
RaJbHEAWEr0 PaCWHPEHHS CUCTEMBl CHHCNEHHWS INPHBJEKA-
JUCh 4aCTH YGNOBEYECKOr0 TeJa W B NEPBYIO oyepeab Nanb-
flbl, 3 €CAHW HEXBATal0 TaKoro poia «uudpw, TO eme Ina-
JIOYKH, KaMEUIKH U ADPYTHE BEIIH.

H. H. Mukayxo-Maknait B cBoed kmrure «flyremecrsus»
pacckasbiBaeT O 3a6aBHOM CHOCOOE CYeTa, NPHMEHABMIEMCH
Tysemnamu Hosoli I'sunen:

«HMsawbaeHnsit cnocob cueTa COCTOMT B TOM, YTO Mamyac
sarnbaeT OAHH 3a APYTHM Talbilbl DYKH, TpPHYEM H31aeT
onpeneseHHbii 3Byk, Hampumep, «6e, 6e, 6e» ... JlocunraB
0O NATH, OH TOBOPUT «HOoH-Oe» (pyxa). 3arem OH 3armbaeT
fasblbl APYrofi pyxH, CHOBa HOBTOpAeT «6e, Oe» ..., TOKa
He DOX0AAT A0 «uOOH-aaHM» (ZBe pyxH). 3atem OH HAET
Janblie, OpHroBapusaa «be, Oe» ..., TIOKAd HE JOXOAHT A0
«camba-6e» wu «camba-aau» (0AHA Hora, Ase Horud). Ecau
HYJXKHO CYMTaTh fAafdblle, Namyac NOJAb3YeTCR MadbuaMu PyK
¥ HOr KOro-HMOYIb Apyroros*),

Bcaen 32 BOSHMKHOBEHHEM M Pa3BHTHEM Yuces HOABH-
Jachb ¥ 3aMevaTeNbHan Hayka 00 HX CBOMCTBAX H S3aKOHAX,
MMH YHPaBAAIOLIHX: «TEOPHA YHCET».

Onepupya quChamMu, TO-eCTb BLIIOAHAA PasHOOOpasHbE
MaTeMaTHYECKHEe AEHCTBHSA, Mal OOHapyXWBaeM HE TO/BKO
ux ofuuie CBOACTBA, W3YUYEHHEM KOTODHIX 3aHUMAETCA TEOPHA
yHCea, HO H CBoficTBa OcCoOHE, HEPUCYIMUE WHOrZA JHIIL He-
GOMbLIMM TPYINAM YHCEN HAM OTAEJbHBIM YHCAaM. JTH 0CO-
OeHHble CBOMCTBA MOT'YT H HE WMETb OOJBLIOTO TEeOpPETH4YE-
CKOr0 3HAYEHWA, HO HEPeAKO BeChMa JI00OmbITHBL. [lokomali-
TECh B OI'POMHOM MAaCCHBE YHCEJ, KOTOPHLIX GOJblIe, YEM DY AbI
B 3eMJI€, H Bbl HaineTe CBOHCTBA MHTEPECHBIE W YAUBHUTENb-
Hble, IHKOBUHHBIE H 3a6aBHBIC, HEOMHAAHHBIE H KYPbE3HHIE.

Bel BCTpeTHTECH C YHCJAMHM-YHUKYMAMH, TO-€CTh C TaKH-
MH, TOXOXHX Ha KOTOPble HET CPEAM OCTaJbHHIX YHCed, a
TAIOKE H C HeabMu OykeTaMd uuces, oOpasymoWmx KpacH-
BhIE COYETaHWi.

* H. Muxnyxo-Maxaa#i, Nyrewectana, U3z, AH CCCP, 1940,
T. I, ¢rp. 280.
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343. Hecars uudp (Hadmomensn)

1. Ilout BO BCeM Mupe NOAB3YIOTCS TENeph €AHROA CH-
cTeMoil CYMCTeHuA: mecATHyroit. B stofl cucteme ymoTpe6-
Jagerca pecsatb mudp: 1, 2, 3, 4, 5,6, 7, 8, 9 u 0, n atux
IMdp AOCTATOYHO, UTOOLI 3aMUCATh AWOOOE YUCTIO.

Haa mpumepa, pasafiTe ofpaayem camoe 6osbpimoe AecH-
TH3HAYHOE YMCJAO M3 BCEX XeCHTH UH(D, NpHMEHAA OOhIK-
HOBEHHYI0, obIIenpuraTyio ¢dopMmy sanucu yncaa. Bor oHo:

0876543210.

Besakaa mepectanoBka Iudp B 3TOM yucae NpUBEfeT Kempe-
MeHHO K MeHbIIEMY WYHCJIy, He TaK JH?

[MonyTHo MAIOGONEITHO OblI0 GBI BHACHMTH, CKOJNBKO XKe
Pa3IHYEBIX NeJhX JECATH3HAYHBIX YHCEJ MOXKHO 3amucaTh MpH
DOMOILE AecaTh mudp, ynorpedaaa Kaxayio IMOPy TOJABKO
N0 OAHOMY pasy.

Muannon? M menbule? Kak 3TO yCTaHOBHTH, HE CO-
CTABJASA, KOHEYHO, CAMEX 4Jucen?

*
Ed B

Il ¥cTaHoBUB, YTO AECSATM3HAYHBIX YHCEN C HENOBTOPSIO-
ulimics uudpamMy CBBIIIE TPeX MHMIHOHOB (cM. cTp. b85),
BLITAIlHM H3 3TOH I'PYAH YHCENA BCEl'O JHIIL MIECTh:

1037 246958, 1046389752, 1286375904;
1307624958, 1370258694, 1462938 570.

UTo ke MHTepecHOro B $THX C BHAY HMYEM HE IpHMeya-
TENLHBIX YHCHAX?

Pazaenure kaxjoe M3 MPeiNOKeRRHX IIECTH YHUCE Ha 2,
a moayunBumMeca 4actiHble —Ha 9. T'otoBo? [lepBas onepaimus
TpUBeaa K JAeBATU3HAYHHIM 4HCAaM., BTopasi—K BOChMH-
BHAYALIM.

[NosBu/nCch an TIOBTOpAKOIIMECT NUGPH XOT ON B OXHOM
H3 YHCeN, NMOAYUHBLIMXCS B pe3y/bTaTe NEepPBOH H BTOPOH
onepaiuu?

Janee, Bropad onepauus NPUBENa K 4YHCAAM, KOTOpHlE HE
cogepxar wuppy 9. Ho echn B MCUESHYBUIYIO AEBATKY
TIPHOMIIETE 8 KOHNE OJHOTO M3 3THX 4uCes, TO OHO CTaHeT
NOVHEIM  KBAAPAaTOM, TO-€CTh TAKUM WYHC/IOM, H3 KOTOPOro
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«HAUEN0» W3BJACKAETCA KBAJPATHHIH KOpeHbh. Onpenennte
CaMOCTOATEABHO, KAKOE M3 1iIeCTH BOCHMHM3HAYHBIX YaCTHHX
obnasaeT STHM CBOHCTBOM.

&
* &

M. [na xaapHeAmux Ha6/ofenul HAZ Ky PbE3HBIMA CBON-
CTBaMH 4YHcen u3bepeMm JBa yucJna:

a=123456789 u b=9087654321

— HauMeHbllee ¥ HaubosbmIee M3 AEBATH3HAYHBIX YHMCEJN, CO-
CTOAMIMX W3 HenosTopswmuxcs nupdp 6es ryad.
Pasnoctb & —a COCTOMT M3 TeX ke LUPP:

087 654 321 — 123 456 789 = 864 197 H32.

Jlanee, ecou BCe ONHO3HAYHMLIE YHC/Aa, KPOME HYJs H €IH-
HUIBI, TIOOYEPENHO YMHOXMTH HAa HMCHA @ M b, TO y Npou3Be-
JAEHHR MOMKHO 3aMETHTh TakWe O6uIe CBOACTBA, IO KOTOPHM
BCE OMHOSHAYHLIE MHOMHTENMM MOXHO Pa3buTh Ha JBE MPYIIb:

2,4,5,7,813,6,0.

Kakoit e ocoGeHHOCTBIO 06AazalT unc/ia KaXAOR H3 BTHX
TPYHN OTHOCHTEJNBHO HX NPOHSBEACHWA Ha @ W Ha b?

ITo oTHOmIEHHID K JAENEHHIO YHCeN @ K O Ha Te XKE OIHO-
3HAYHBIE YMCJA, TAKKE MOXKEO 3aMETHTb HEKOTOPYIO 0COOEH-
HOCTh, OTVIMYAKINYI; HHCAAa NEPBOH IPYIMBI OT YHCER BTOPOH
TPyTNHL,

Kaxyio?

Yucno a obpatnaercs B yuchao & npu DOMOINM ABYX JeH-
CTBHH: YMHOXEHHS @ Ha HEKOTOPOE OJHO3HAYHOE YHCJIO H
YyBeAuyeHusl MOJYYMBLIETOCS NPOU3BERCHUS Ha APYroe OAHO-
SHAYHOE YHCJIO. ‘

Hafiaure momxoasinuii MHOMHTE b W CHaraeMoe.

* ® *
IV. Ecom uncao 12345679, nudpst KOTOPOro pacniosnioseHs!
B TIOPAJAKE BO3paCTaOMIeH NOCAEAOBATENLHOCTH, HO §e3 BOCh-
MEDKH, YMEOXHTL CHadana Ha nodoe ONRO3HAUYRHOE
YHCJI0, 4@ 3aTCM Ha 9, TO BCE lIHq]pr OKOHYZTEJbHOTO pe-
aysbTaTa GyAYyT COBNAZATH € LXGPOR NEPBOrO OAHO3HAUHOrO
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mHoxutens, Hanpumep,
12 345679 < 12 345679

X 7 8
86419753  _ 98765432

777777777 888 888 888

[TpoBepbTe Ha APYTHX MHOKHUTENAX W Hafiaure 00bBACHE-
HHE STOMY Kypbe3ROMY ABJIEHHIO.

344. Eule HeCKOAbKO 3aHATHBIX HabMIoNeHmid

1. TeserpatHast MnerTa pasopBafach Kax pa3 TNOCpeaHRe
upcna 9801. Ha oamom xycke JsenThl Okasanock 98, a Ha
apyrom Ol. Passnexadchb, s MOACYATAN CYMMY™ STHX 4HCET,
pesyJbTaT BO3BEJA B KBaApaT H... K CBOEMY YAHBJEHHIO,
CHOBAa NOAYuWa HCxoZHoe uHcao: (98 +4-01)° == 9801.

Herpyaso TpoBepHTb, 4TO TaKuM ke CBoficTBoM 00iajaet
w uucao 3025. Ecam ero pasburs Ha asa uucaa 30 u 25,
CNOKUTE MX M CyMMY BO3BECTH B KBaApaT, TO pesy bTaT
OyZeT paseH MHCXOJHOMY HHCJIY.

Cpeny YeTHIDEX3HAYHBIX YHCEJ, KPOME YKasaHHBIX, eCTb
elne TOMBKO OZHO C TakuM ke cBofictBoM. Kak A sTo ycra-
HOBHJ — pacCkaxy B peumrennax. Kaxofi cnocob pewnerus Bbl
u36pasn O B 9TOM Cryyae?

*

E3 *
I, 3anumeM OnHH mox APYIMM HECKOJAbKO PAAOB JHCEN:
A
1130 5 71 911113 ...
1 a4} 7110 13{16]19 ...
1 5 9131171211925 ..,
1 11 162112 | 31

13 19 25381137 ...




[Tepoe uncno B kaxaoM paay 1, a Bce nOCHemylolHe
yucsaa OOJbill€ NPEABAYLIMX: B TEPBOM pALY Ha 2, BO BTO-
poM Ha 3, B TperbeM Ha 4 W T. A. (TakHe pPAIL] Ha3HIBAKOT-
csl apu()METHYECKMMHM TIpOrpeccuamu). TIonydnnack HeKOTO-
pag Ttabavua wuucen. Ecam crpyomuposath M CKAAAHBATh
STH 4HCJI2 MO NYRKTHPHBIM KOPUAOPYHKAM (8 CTapuHy HX Ha-
35BN THOMOHAMH), TO CYMMA YHCEA B KAXAOM ILYHKTHPHOM
KOpUAopuuKke 6yaeT papHa KyOy ero Homepa . Hanpumep,

B8 Kopuuope Ne 2:
1+44-3=2%

B xopunmope Ne 3
[+4+54-94745=23
H T. A.

Boofute cymma uncen B KaXROM #-M KOPUIOPUUKE paBHA 1,

Hanee, mo6oe uHCNO, PACHOJIOHKEHHOE BAOJIbL NHarOHAJIH
AC, dpagerca KBagpaTOM HOMEpa 3aHWMacMOH MM CTPOKH.
CyMmmMa guces B JM1060M KBaApaTe, AHATORAJAbIO KOTOPOTO sIB-
NfeTCa KakaA-HHOYAb 4YacTh adaroHasu AC, Toxe mpeacTa-
BAgeT COO60H MOJHBUL KBajgpaT, TO-eCTh pPABHA KBAApaTy He-
KOTOPOTO YHCAZ.

Hanpumep, cymma uucesn B KBaapare, HMEIOLIEM cBoefl
hvaroHanbio 25, 36 u 49, Gyner:

254 31437 --20 |- 36 43 - 33 - 41 - 49 =324 =18".

[posepnTe 5TO CBOACTBO AMA APYTHX YYaCTKOB AHaroHann
AC. Tionrure aHaAOTHYHBIC CBOKCTBA y uucea caeny e
Ta0AUBhI:

} 3 6 7 9 11 13 ...

1 &8 9 13 17 21 25 ...

1 7 13 19 25 31 87 ...

1 9 17 256 33 41 49 ...

1 11 21 31 41 51 61 ...

----------------

. Msoro moBONHTHBIX CBOHCTB MOMHO OGHapyXHTb ¥
uycna 37.

1) Ecain ero yMHOMXHTHL Ha 3 AW Ha YHCJAO, KpaTHOE 3 (A0
27 BKJIOUYHTENBHO)}, TO PpE3YJbTAT H300pasHTCH Kakol-aubo
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oagck undpoit, nortopenroit 3 pasa:
37-3=111, 37.-6=222, 37.9=333,
37-12=1444, 37.27=0990.

2) Ilponseexenne uncna 37 Ha cymmMy ero mmdp pasHO
cymme xy6os Tex ixe uudp:

37.(83-L7)=23L7°

3) Ecsu u3 cymmel kBajgpaToB umudp uHcaa 37 BHYECTH
npousseneHue TeX ke Uudp, TO MOJAYYHTCS ofiATh 37:

(3% - 72) —— 3.7 = 37.

4) Hanbosiee wunTepecHoe CBOHCTBO: BO3BMEM HayZXauy
Kakoe-HuOYAb TPEX3HayHOe YHCJO, KpaTHOe J7, HampuMep
37.7=259. Bce uucaa, moayyaroummecs wu3 uMcaa 259 npu
KPYTOBOH TIEPECTaHOBKe ero uugp, To-eCTh yHcaa 925 u 592,
ToMeE Aennrca Ha 37,

Kpyrosol nepectaHoBkoii MG HA3eBAETCH Takas Nepe-
CTAHOBKa, KOTAa KaXKAHR pa3 NOCACIHION LM(pPy uYuCaa Tie-
PEHOCAT HA NEpPBOE MECTO, HE H3MEHAR MOPAJAKA PACHONONKe-
HUSI OCTaJBHBIX HUdP.

BosbMeM HayZauy eLle OHO TPEX3HAYHOE YHCJIO, KpaT-
Hoe 37. [lycre st0o Symer 37-5=185. Kpyrosas mepecra-
woBka wiadp naer uucaa 518 n 851, Onn Towe nenarca Ha 37.

EcrecTBeHHO, 4TO HaNpalfMBaeTCs TaKoe NPeINoJIoKEHHe:
BCAKOE 4YMCIO0, NOJyuyaloUieecs fOpM KPYroBoH IepecTaHOBKe
Uudp TPEX3HAYHOTO 4HCJA3, KpatHoro 37, Toxe KpaTtHO 37.

IlpoBepsTe, nAs BCEX JM TPEX3HAYHBIX YHCEJ, KPaTHBIX
37, onpaBAmpBaeTCA BHICKa3aHHOE npeanodoxesne. Ecom gefi-
CTBUTENIbHO IJ1A BCEX, TO NPERANOJOMEHNe mpespallacrTce
B NPABUMLHOE MATEMATHHECKOE TIPEAJIOKEHHE,

[TogoGubiM e CBOMCTBOM OTAHYAOTCS Y TIATH3HAYHLIC
uucaa, xpatHele 41. Tak, qgucaa 15498, 81549, 98154,
49815, 54981, xax Jerko npoBepHTh, BCE xPaTHH 41 H ka-
XKAOE TIONYHaeTCsd H3 NPEAblAyulerc ImyTeM KpyTOBOi mepe-
CTaROBKHM Lu(pP, COCTABARIOLIMX “HCJIO.

345, Isa HHTepeCHBLIX OMBbITa

Onmrt 1, HamumeM noapsx veTeipe HPOHU3BOAbHBIX
IeJBIX HAOJOXHTENbHHIX uHcna, Hampumep 8, 17, 3, 107,
Beuncaum  pasHOCTH MExAy NEPBHIM H BTOPbIM 4HCJaMH
(BblunTag U3 GOMBIHEr0 uMCAA MEHblIEE), MEXIY BTOPbIM
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¥ TPETBHM, MEXIy TPETbHM M YETBEPTHIM, HAKOHEl, MeMay
YETBEPTHIM # NEepBBIM, KaXAnil pa3 BHYMTad K3 OOAbIIErO
YnCia MeHbllee:

17—8=9, 17—3=14, 107—3=104, 107 —8=009.

HasoBeM nosyveHHele PAasHOCTH NEPBEIMH M PACUONOKHM HX
nmo nopaixy B paax: 9, 14, 104, 99.

OnaTte  BLIYHCAUM Pa3sHOCTH MeXAY DEPBLIM H BTOPHIM,
BTOpPHM H TPCTbUM, TPEThbHM M 4YETBEPTHIM, HETBCPTHIM U
NEPBLIM YHCAAMH Psjla ODEPBBIX paaﬂocreﬁ, Kam e pas Bbl-
YuTas H3 GOJBLIETO YHCIa MEHbIIEe:

14 —9=>5, 104—14=90, 104 —99=5, 99— 9=00.

[Monryynum pan Bropeix pasmocreii: 5, 90, 5, 90.

Taxum ke 06pasoM COCTAaBAM DRI TPETHHX pasnocrefi: 85,
85, 85, 85.

Hy, a paz deTBeprhix pasHocTell GYAET COCTOATb U3
oxxux wyxsei: 0, 0, 0, 0.

[osTOoprM OommIT ¢ gpyro# rpymmod uucea. Bsesem o6o-
sHaueHuA: Ay,— 19 HauaJbHON Tpymmel uucena, A, — aas
TpYHOel UEPBBIX pasuocTedl, A, — AJA rpynusl BTOPHX pas-
HOCTEH # T. I

[ycTe Havanpuas rpymma A, COIEPMUT CACAYIOIIME 4e-
THpE YHCaa:

(93, 5, 21, 50),
BuinmoanaeM ReRCTBHS:

A,=(93, 5, 21, 50),
A =(88, 16, 29, 43),
A,=(72, 13, 14, 45),
A =(59, 1, 31, 27),
A,=—(58, 30, 4, 32),
A, =(28, 26, 28, 26),
A=(2 2. 2, 2),
A,=(0, 0, 0, 0).

CnenaB Bcero JHIOb CeMb INATOB, MH ONATH NPHIILIH K FPYIHIE
HyJed.

DKCNEPHMENTATOP AGTHKEH Pa3HOOOCPa3nTs YCMOBHS OIMBITA.
[TosropnuM oOHIT Ha KakOH-HHEYAB I[MHDOKO PaCTAHYTOH
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YeTBEPKE 4uCea, HampHMep Ha uucaax: 1, 11, 130, 1760:

( 1, 11, 130, 1760),

10, 119, 1630, 1759),
} 109, 1511, 129, 1749),
(1402, 1382, 1620, 1640),
(

@w W o= o

20, 238, 20, 238,
218, 218, 218, 218},
0, 0, 0, 0).

"

@

A0l
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Hynn nmonyuuiuce u, mIpOTHB OXHIAHHS, AOBOJBLHO CKOPO,
B IIECTHL WWaroa!

Tlpoaenaiire caMn €lIe ASCATOX TaKUX HCIBITAaHHA Hax
PasARYHBIMU TPYNNAMH H3 YETH PEX UEABIX HOJOMUTENb-
HHIX uucen; B JoOoM Cayyae Bel JofneTe A0 rpynme Hyned,
NOpHUEM dYauie BCero (HO HE BCerja) He Oonee 4eM 3a
8 nraros.

3aKoHOMEpPHO JH HaGs0zaeMoe IBJAEHHE U, MOXeT OBITh,
HAUAETCA Takad YETBEPKA UHMCEJ, KOTOPYI He YAacTCa AOBe-
CTH 10 HyJed, CKONbKO Obl PasHOCTEH MBI HH 00pazoBBIBAIN?
Buisicuuth 370 Be Jaerko. [TorpeGyerca Hexoropas H3o0peTa-
TEJBHOCTL 8 HOCTPOCHUH HEOGXOAMMOM LENOUKH PACCYXKACHUH,
Bcee-Takn vago mombiTarhCA. [TOMCKH PEIIEHHUS NONE3HBI AaXKe
¥ B TOM Cayyae, KOTJa He YIAETCA CaMOCTOATEBLHO A0GPaThCA
JO TIOMHONO DPEIIEHHS. ‘

Sameyanne 1. Taknm xe CBONCTBOM 06paLIATECA B HYAHR
00/1afaloT NOCJe0BATEBHEIE PA3SHOCTH JMOGOH TIPymNBl 43
BOCbMH wHCesl WaM u3 16 1 BooGme u3 2" wucen (n— moboe
LEJI0C TIONTOXKHTENLHOE HHCRO).

3amevanue 2.. Ecom -KOMMYeCTBG 4YHCRT B HCXOAHOM
Tpynne He ecTh cremens 2 (To-ecTs He 4, we 8, e 16 u T. 4.),
TO TPOUECC COCTABJEHHS Pa3HOCTER MOXET M HHKOTIZa He
MPUBECTH K psimy wHyaef. Hampumep, nycts A,={(2, 5, 9),
TOrAa

A0=(2, 5, 9) A,=(1, 1, 0),
A—(3 4 7) A=, 1, 1),
A,=(l, 3, 4), A,=(1, 0, 1),
A3=(2, 1, 3) A, =(1, 1, 0).
A-;:(l 2, 1),

A, coBrano ¢ A,, cregosarenso, ganblre 6y Ay T 6€3 Korlla
TUBTOPATBCA pasHocTR A,, A, A,
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Onpit 2%)., Hamumure moboe nesoe 4ucio o CAOKHTE
KBaapaTh ero HH@p. ¥ NONyYyuBIIETOCA pE3Y/bTATa
CHOBa CJAOXkUTE KBaupaThl uudp. lloBropsas 3Ty onepauHio
HEKOTOPOE YHCJIO PAs, Byl HENPEMEHHO NpHaeTe Wil K uncay 1,
din K gueny 89. Tak, Hanpumep, Ads 4HCaa 31 umeem:

3t 12= 10,
14 0°=1.

K TakoMy e pe3yaeTaTy, O4EBWIHO, Cpasy upUsenyw
uyucna buga 10%, rie n—J000e neN0e YHCHO, a TAKXKE YHCITA,
coctaBnennnie U3 uadp 1 u 3, nau 6 u 8, B3ATHIX IO OAHOMY
pasy, H JIoGOro KOAMYECTBa HYAEH, TO-€CTh TAKHe, Halph-
mep, xak 13, 103, 3001, 68, 608, 8006 u T. .

Bosbmewm Tenepb kaxoe-Huby[b APYTOE YUCAO, HaNpUMED
48. B sTom cJayuae

4* 4 8* =180, 5* -+ 28 =129,
8+ 0*==564, 22 4 92 ==85,
8* +-4* =052, 8> -+5*—=8§9.

[pononkas OmepauMio, HOJY4YHM:

8° 1 9* = 145, =18,
1P 445" =42,  1I°4-6°=37,
419020,  3'J-7°=58,
2 L0 =4, 5*-1-8*=89.

Ha BocbMOM Liary HOBTOPUJOCH uucao 89. 3ameuaem, uTo
IPOMEXYTOUHBIME uncaamu Oulim 145, 42, 20, 4, 16, 37 u 58,
OTcioma caefyeT, 4TO €CAR ACHCTBHTENBHO CyMMa KBajg-
paToB Undp /OO0 HHCAA B KOHIIE KOHIIOB NPUBOAUT K
uncay 1 win Kk unAcay 89, 10 B moCAenHEM CAyYae OKOHYa-
TEJBHYIO CYMMY MOXHO JIOBECTH HDH KEJAHWH He 10 89, a
no mo6oro u3 7 uncen: 145, 42, 20, 4, 16, 37 wm 58,

[MpouspeauTe CaMH ELIEC HECKOJBKO HCUBITAHHH Hax pas-
HBIMH 4YHCNAMH.

JIoKaxuTe 310 CBOMCTBO.

*) JTOT ONLIT nEpeHeCes cloja U3 pasaena «Hepacﬁyu[emuﬂe OpEIIII{H»
(CM. l'IEpB(Je H3AaHWE «CMBI{EUI}&H)}), Tal KaK <«OpeIlexs OKasalla «pacKky-
wenleiMy, Croco6 peliienns, KOTOpblfi, B cayyae 1eQ0XORHMOCTH, BHY

Halinete Ha cTp. 557 3TOH KHHLH, JIO6E3HO COOBUING MHE MOCKOBCKILE
maremaTk M. 5. Tanatap.
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He menee noGONBITHHIE 3a3KOHOMEPHOCTH MOMHO OOHApY-
KHTb, TOACUMTHIBAA CYMMY KYGOB WM CyMMy 4YeT-
Be pTHX cTeneHel uudp Mmoboro Yucia H NOBTOPRAF 3ITY
OnepalMic Haj MoNyualMIMMHCA CyMMaMH. Brpouewm, ocrasiio
TR HaONIOJNEHH? ¥ BLIBOALI M3 HHX Kayk TEMY AJS BalluX
CaMOCTOATENbHBIX K3bICKAHUI,

346. UucnoBas Kapycedn

1) Boimumaro ©3 O€3IOHHON 4YHCAOBOH IIKATYJAKH 4YuCJIO
142857. Ouo COCTOAT K3 IUECTH pasHeIX uudp. Pacno-
JNOXKHM HX 0O KPYr'y B BHAC LubepbaaTa
(puc. 230). ¥YMHONKUM TEIEPb AGHHOE YUCIO
MOCJENOBATENBHO Ha 1, 2, 3, 4,5 n G

(1=142857,
| 2:2857;4,

. 3= 498571,

142857 X { 4 571408

| 5=714285,

Puc. 230. «<Kapycenbs. l 6 =857 142.

[lepemelnasch mo umdepbnaTy BMECTE CO CTPEJKOH, MbI
npoyTeM M000E U3 TIONYUMBIINXCA NPOU3BEACHHIL

Kaxpoe umcno undepbrata cayxuT nepsoit  uundpoir
ONHOTO M3 PE3yJbTATOB IpOW3Benerus. Flactosmaa uucao-
Baj Kapycenb, HE TIpaBAa JH?

2) Ects ewme OAHO HHTepecHoe cBoficteo. Ecam awboe
U3 3TUX JPOUIBEAEHHH pacceyb Ha gse rpauyu no 3 uudps,
a 3aTeM o0€ TpaHH CJONUITL, TO BO BCEX CAYYaaX DesyJb-
tTatoM OymeT omHO M TO Xe uncno: 999. B camom nene,
142 4-8567 =099, 285-}-714=999 u 7. A

3} Ilposo/mKkyM Hamy HaGMOAeHNd HaX IPOU3BEAEHHEM
uyncaa 142857 Ha upeasle uucaa, CJAEAYIOLIHME 34 YUCIOM 7
(MpoH3BeAeHue HA 7 PACCMOTPHM MO3XKE):

( 8=1142856 (142856-1-1=142857),
Q=1285713 (385713 1=285714),
— 1498570 . . . ... ..
12857t 11=1571427 . .
69=0857 133 (857 133 -1-9— 857 142),
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[TonyuaroTca ceMHsHAYNLIE YHC/A, HO TOXKE OCODEHHHIE: €C/IH
3aYEPKHYTh NEPBYI0 HH(PY ¥ ee XKe npubGaBUTh K NOCHEHEH
(cM. paBeHCTBA B KPYTJBX CKOGKaX),— CHOBA MOJYYHM ONHY
U3 KPYTOBbiX NEPECTAHOBOK yucaa 142 857.

Ta xe «kapyceas» u3 uudp uucaa 142 857 (3a nemHo-
THMI UCKMOYEHHAMH) OyJeT NoayyaThCd W AANee ¢ BOCHMH-
BHAYHbLIMK  DPe3yJbTaTaMy  fIPOM3BEREHHS, €CMH  TOJBKO
3aYepKHBATb NEPBHIE ABE UMPPL 1 NpUOaBIATL HX K NOCHAER-
HUM JIBYM.

4) INpoussegenne umcaa 142857 na 7 pesio oraHyaercH
0T OcTaAbHbIX Opousseaentil. OHO COCTOMT U3 ONHUX AeBATOK:

142 857 ) 7 =999 999.

Bor 3T0 06CTOATENBCTBO M NPOJHBAET CBET KaK Ha IIPOMC-
XOXKIenne caMoro uucaa 142857, Tak ¥ Ha €ro «TauHCT-

o {
BeHHpIey cBofcTBa. He Gyner am oHo meprogoM apobu — mpH

o0pallleHWH €€ B JeCHTHUHYIO?
Hemum 1 Ha 7:

1 | 7
10 0,142 857
30
20
T80
40
50
I

IMocnenunit 0CTATOK IOBTOPHA YHCA0 1, CaexoBaTeabHO, NP
JaJbHEHINEM JAEJCHUH B YACTHOM .OYAYT NOBTOPATHCS TE Ke
UHQPEL H B TOM e MOPsAKE. 3TO M eCTb NepHOAHYecKas
Apodb, TO-eCTb Takas OECKOHEYHAA APoOb, B IOCAEAOBATENb-
HOCTH JECATHUYHBIX 3HAKOB KOTOPOH OOHAPYKHBAWOTCA (Hauu-
Has C HEKOTOpOH LM(PHI) MOBTOPEHHA ONPEAENEHHOH IPyTIbl
-

[Ipennosoxkernne oupasiasock: uucno 142857 aehcTsr-
TeJApHO ABJAETCA TEPHOAOM ApOGH '/, npn o6palleBHH e¢ B
AeCATHYHYI0. UTOOB yACHRTS, NOYEMY 3TO HHC/IO TIPH yMHO-
Kennn Ha 2, 3, 4, b 6 jaeT Juwp KPYroByio nepecTaHOsKY
cBoux Lu(p, BEpHEMCA K XeACTBUIO AedeHus 1 Ha 7. Bechb
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rponecc obpaulenus Apoba '/, B JECATHYHYI0 MOXHO pac-
WIEHHTh Ba CJEyOUIME 3Tallbl:
1

3 — 2 -3 6 -3
720.1+7'10 1=0,14—1—7'10 :0.142—{—",}-'10 =

4 - 3 -
=0,1428 +—-107*=0,14285 4 =-- 107°=0,142 857 4~
-t—%-l(}‘“:.'.. (Zanpiie NOBTOPEHHE Tex Ke uudp).

Orciona ACHO, YTO NPH oOpalneHHWH ApobH °/, B HECATHYHYIO
NEePHOA HAYHETCR C HU(PB!, pacHonokeHHOH nocie nugps: 1
B uucne 14285714285714..., To-eCcTb nepuogoM Oyzner
428 571; 3T0 K€ YUCIO, OYEBHAHO, AOINHO OBITh M MPOM3BEAE-
HueM uncaa 142857 ma 3, Tak kax ~.‘,—=—.lf-3.

Hanee, npu obpamerud ApodH */, B ACCATUYHYIO NEPHOI
HauyHeTcA ¢ UMpPH, pacnooXeHHod nocae uupp 1 u 4
B uhcae 14285714285714,.., To-ecTe mepuonoMm 6yner
285714; 310 ke UHCHAO, OYEBUAHO, AOJMKHO GHITH M HPON3-

eegenneM 142857 wa 2, TaK Kak %:—;2 BT A

Tax xe HETPYAHO YACHUTb, NOYEMY MOPOHSBEACHME UHCNA
142 857 Ha 7 COCTOMT H3 OJHMX AeBITOK. Jleso B TOM, 4YTO
HECATHYHAS Apo6h C 6ECKOHEUHO NOBTOPAIOUWIMMUCS AEBATKAMU
Ioc/ae 3amATOH CcuMTaeTcs paBHodl 1, 1. e. 1=10,999999...
W npousBeAeHne apodu '/, Ha 7 Toxe paBHO 1.

5‘) Ecan npobe -Zi ofpalwiaeTca B MEpHOAUUECKYIO, TO [e-

pHOn €€ MOXET uMeTh He Oosmplie yem H— 1 mudp. B ca-
MOM J€J€, IIPH AENeHHH OCTATOK BCEraa AO/MKeH OHITb MEHbIEe
JeJUTeNd, HO CYIIeCTBYET TOJAbKO KOHEUHOE YHCJIO HEsbiX
yyces, mMeHbIIMX &, a MMmenHo 1, 2, 3, ..., 86— 1.

Kama0e u3 3THX YHCEJ MOXKET OblPh OCTATKOM NPH Aene-
HHM @ Ha b M KaXJOMY H3 HHX COOTBETCTBYET KAKAA-JHOO
puppa vacTHoro. Jaablne€ BOZMOXKHO TOMBKO [OBTOPEHUE
OCTaTKOB, a 3Ha4MT, 1 noBTOpenHe undp wactaoro. OTcwla
¥ CNEAYET, YTO HauOOJBLICE BOSMOXHOE 4UCIO Lu(p B me-
puojie Ha |1 MeHbIe 3HaMEHATEJd,

B apobu '/, mOCTHTHyTa HMEHHO 3Ta MaxkCHMankHas 1AHHA
nepuoaa (6 uudpp).

[leproi HaseIBa€TCA MOAHBIM, €CNMM OH COCTOHT W3 HaH-
GONbILEr0  BOBMOXKEOrO TPH JAHHOM 3HAMeHaTeJae uMcJa

uudp.
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Ho ue Bcakas apoSbp umeeT nonsnid nepuon. Hanpumep,
NEPHOA APOOHU 3—19 comepxHuT He 38 nudp, a Toabxo 6:

. 27‘9: 0,025641025641 ...

«Kpyrosoe» csoicTBO umncaa 142 857, aBmaOnIerocs mOJHBIM
nepuonoM 2pobu '/, NPUCYLIE TaKKe NEPHOAY JI0GOoH XpyTroif
NEPHOAMYECKOH APOOH, ECAH TOABKO ee NEPHOA IO JH bl H.

Ilepnoas npotGeit 1—17 a 2—19 1I0JIHBIE:

1_17 =0,(0588235204117647),

= 0,(0344827586206896551724137931).

=

B nepsom — 16 umudp, Bo sTOpoM — 28. Uucaa, o6pasosan-
Hele nmdpaMd 3THX NEPHOROS, ClelJoBaTeNbHO, 00JazZaoT
TEMH Ke CBOACTBAMH, 4TO H yucno 142 857.

347. lucK MTHOBERHOTO YMHOXERUS

K Toit e ceMbe «KPYTOBLIX» YHCEN, yTO U yucao 142 857
(cM. 3anauy 348), NPUHAMIEHHT HHCIO

M =052 631578 947 368 421.

[Ipu nomowy AMCKa, W300paxeBBOro Ha PHC. 231, OHO MOXKET
GBITh MTHOBEHHO YMHOXEHO Ha Jw00oe Le]oe 4Y4CJIO B
npereaax ot 1 no 18,

[lo BuemHEMY KOJMBIY AHCKA, H306paKeHHOro Ha puc, 231,
pasMelleHbl BCE BOCEMHAZUATh MHOMUTENEH, [1o BHyTpeHHEMY
KOJbIy — BCE LHGPLl MHOKAMOFC M; 3TH Xe uudpsl obpa-
3YIOT M KaXJO€ H3 BOCEMHAANATH NPOUSBEICHHH.

Urobsl npoyuTaTh PE3YNbTAT YMHOXKEHHS uucna M Ha
A060e U3 YHCeJ BHEWHErQ KoJblla, HaAo NOJMHOCTHI0 OGOHTH
BHYTPEHHEE KOJbLO, HauM¥as ¢ Undpw, yKasaHHOH Oamxaii-
el CTPENKOH, HAXOZALICHCA CpaBa OT MHOMHTENA, ECIH
cMOTpeTh Ha UH(PH H3 UEHTpa AWCKa. JBHraThCsl IPU BTOM
CAeAyeT 1O XOAY 4YaCOBOH CTPENKH.

309



Hanpumep, Gmuxafias cTpenka cnpasa oT uwdcaa 14,
PACHONOHEHHOTO Ha BHEIIHEM KOJbUE, YKasbiBaeT Ha UHbPy 7.
ST0 3HauMT, 4yTo umcyno 736842105263 157894 ecrp pe-
3yJAbTaT yMHOXehHs uncna M na 14, Ilponenaiite eurte
HECKOMBKO YMHOMeEHuR uncna M.

Puc. 231. Juck MCHOBEHHOTO YMHOMEHHA.

Mpoussenenne uncaa M Ha 19 yxke CoBCEM HHOE! OHO
COCTOUT K3 OJHHX AEBATOK, H Bol HEMEAJEHHO AOTaRBIBAETECH,
yTo uncao M npexcrapnser cofoll mepuoa aApobu '/, npu
ee obpawernn B pecaTuunyio. [lepuoa sroit apobu okasancs
«TIOIHBIM» {COomepkuT 18 1ndp), crerosarensuo, oH obaajgaeT
CBOBCTBOM «LUKJUYHOCTH» (NOBTOPAEMOCTH OMAHHX H TEX Ke
wudp), ONHCAHHBIM B 3afaue 346, ueM 4 OOBACHAETCA «Cek-
per» Hallero AMCKa.

[TpuroTosbTe M3 KapTOHA €lie AECATOK PasHBIX «IHCKOB
MCHOBEHHOTO YMHOMEHHS» W3 NEPUONIOB JIPYTHX Apobedt u
AEMOHCTPUpPYHTE ADY3bAM CBOIO «(EHOMEHAILHYIO Crocod-
HOCTb» ObICTpOTO CcyeTa.

348, ¥McTBeBBasA FHMHACTHEA

TNonpobyfiTe «8 yme» ymHOXHTH 142857 Hy XoTs Obl Ha
493 nau wa Jaw06oe ApPYroe TPEX3HAYHOE UMM JBy3HauHOe
yucao. He aymafite, yTo 3To ouern TpyaHo. He Hyxso
06124aTh KAKHMU-TO OCOOBIMH BhLIMHCIUTENLHBIMH  COOCOGHO-
CTAMH, uTOGH AaTh OTBET B TEYEHUE OAHON MMHYTH, a mpu
CHOPOBKE H TOro OBICTpEE.
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Benownute cBoiicTBo uncna 142 857, ceasanHoe ¢ yMmHO-
XKEeHHeM er0 Ha Kakoe-Ju00 ABY3HAYHOE UMM TPEX3HAYHOE
YHCJIO: €CIM B CEMUSHAYHOM NPOW3BEACHHH 3aUePKHYTh OIHY,
a B BOCbMH- M [EBSTHU3HAYHBIX NPOH2BEXEHHSiX [ABE H TPH
nepesie UUPPE! H NPUOABHTE MX K NOCJAeIHHM UudpaM Cco-
OTBETCTBYIOUIErD NPOU3BEACHHSA, TO NMOVNYYHTCS OJHa U3 KDPYy-
POBRIX IEPECTAHOBOK 4uciaa 142857 (cu. samauy 346). Yucao
142 857 ectp mepuon aApobu '/, MpH ofpallleHHH ee B Aecs-
THYHY1O.

CnezoBaTesbHO, YMHOXERHE uHcaa 142857 wa 493 cso-
JIATCSL K YMHOXERHIO yucaa 493 nma '/, W obpawenuio pe-
3y/bTaTa B NEPHOAMYECKYIO APOOSb.

Kak aTtu AeHCTBHA BBIIONHUTHL «B yMe»? :

Cravana BeIieqIMTE Lieqylo 4acTh apobu *°%/,. 3to Gymer
70; samuceiBaeTe 70 Kaxk mepBBH e ABe UHBPH Pe3yabTaTa.
Ocraerca npode °/;, HHAye TOBOPR, MepHod aApodu */, (To-
ecte 142857), ymHOmeHHbIH Ha 3.

H3sectHo (cM. 3amauy 346), uTo B 3TOM C/ydae monyyaercs
oJHa M3 KPYroBblX NepecTarosox umcaa 142857, creposa-
TeMbHO, 3aja4a CBOAMTCS K TOMY, YTOOB ONPEAEUTH NEPBYIO
urdppy pesyanTata. [lpoiie Bcero e€e HaéiTH Kak NepByIo
nudpy mocae samaToll NP AENEHHH 3 Ha 7; OYEBHIHO, 3TO
Gynper muppa 4.

{(IlepBy:0 undpy pesyabTaTa MOXHO ONPENEAHTb K JpPY-
I'dM CTocoGoM: WO mocjeHeil Undpe DPoU3BENEHHA YHCIA
142857 Ha 3. Taxk xak 3-7=21, To mocaemmaa uudpa
npoussefeHds 1, sHauut, neproft WHMPOH HCKOMOro nEpPUOAa
6yzer Ta, xoTopaa caeayer 3a uqudpoi 1 B yncae 142857,
TO-eCTh 4.)

Haiigennas nudpa 4 onpenenser BCiO MOCIEA0BATEABHOCTD
nudp nepruopa: 428 571. [lpogomxaiiTe CoCcTaBIATD HCKOMBIHA
pesy/bTaT: K PaHEE 3aMMCAHHLIM ABYM NEPBRIM undpaMm pe-
3yabTaTa, To-ecTh K 70, mpummiure crnpasa 4285, a or 71,
KOTOpOE 3aKaHUMBaeT NEpPHON, OTHUMHTE 4qucio 70, odpaso-
BaHHOE NEPBLIMH ABYMA Lu(dpaMu Pe3y/bTaTa; 3TO AACT BaM
nocnexnne npe Ludpe (01) nckomoro npouseenenua 142 857
Ha 493.

Hrak, okoBYaTesaBHO,

142 857 X 493 =170 428 501.

DTOT NpUMEpP YCTHOTO YMHOMKEHWs HOAro ObINO OMUCH-
BaTh, BEIIOJHUTL XK€ [0 MOXHO AeHCTBHTENBHO YPE3BbIYalHO
OBICTDO.
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YACHUB CYMIHOCTB Crnoco6a ¥ IIONPaKTHKOBABLIHCH (370
6yaeT XOpoliell YMCTBEHHOI TMMHACTHKOH), Bb{ MOXETE IO-
pa3UTh CBOBX €lI€ HEOCBEJOMJEHHBIX Apy3eil OhCTpoToi
cyeTa. '

Hanpmute Ha Jsuctke OyMarn mHoxumoe 142857, a to-
BapUIILy NpENJOMHTE HANMMCATh JIOO0H MHOXATENb M3 ABYX
vy tpex wudp. [Jocae HeGOJABIIOrO pa3iymbs BbI 3amHChI-
paeTe TOTOBBIH PE3yJbTaT YMHOXKEHHA.

[TycTh Mpensiokeso, HanpuMep, YMHOXHTH 142 857 Ha 816.
YcrHo npeodpasyem apodp 8%/, 1%/, =116%,; sanumem no-
xa 116. Ileppaa uu¢pa caenyomed uyacTH pesyabTata o
(xax neppaf uubpa mnocie sanaTodl B vacTHOM 4.7}, 2Ta
nudpa onpeneaseT NOCIeA0BaTENbHOCTb OCTANBHBIX: 571428,
HO OT MOCJAeAHHX UMD OTHHMAaeM paHee HaiiIeHHOe 116 H
ocratox 571 312 npunuceiBaeM k 116, Ilonydaerca:

142 857 X 816 =116 571 312,

¥ Balld CHOCOGHOCTH «HEOOBIKHOBEHHOTO CYETYHKa» 6Gesyc-
JIOBHO OYAYT NpPH3HAHBIL.

MoxeT TaK CAYUHTBCH, YTO MHOXHTENb Pa3feJUTCa Ha
7 u ©Oez ocratka. PasbepemM 3TOT cayuail Ha mnpuMepe:
142857 X 378. Hmeewm: '

378

= —=54=>53

’

==

TepBhe undps pesyaprata: 53. Tlpouspeserue yucaa 142 857
Ha 7 COCTOHT, KaK H3BECTHO, H3 6 neBaTOK. BhiuHTaeM yCTHO
53 m3 999999 W npUOMCHIBaEM pasHOCTB Cnpasa OT 53.
{losryuaem:

' 142 857 X 378 = 53 999 946,

349. ¥aopm umupp

Ludpel, coenuusasacs B 4YHCAa M YYaCTBYH THO Hauled Bose
B MaTeMaTHYeCKHX AEHCTBHAX, 0OpasylOT MHOA pa3 BeChbMa
NPHUY//HBbIE W MO0-CBOEMY KPaCHBble UYHC/IOBBIC KOMOHHAUUH,
HaTIOMHHAIOWINE KPUCTAINMYECKUE Y30Ph CHEMHHOK Ha CTEK/IE
OKHa.

1. BarasmuTe, HanpuMep, Ha STH CaMble OOBLIKROBERHBIE
JERCTBHA YMHOXEHUS, BHIMOJECHHBE IPABHJIbHO, HO CBOE-
obpasHo:
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7 T
X7y X g7
19 7
4949 d 777
49 TRET T ="5929
~5929
666 666
X 666 X 666
36 66
3636 66
263636 M 66666
3326 73926 < 6 — 448556
43556
TITTITYIINTY TN
YITTTIVIINY A Lk k ki hbkL:
o 7
4949 7Y
194949 riiks
49494949 TIVTTT
4949494949 TN
494949494949 IV
19494949494949 IV
4949494949494949 vITTIITITIVITNY
494949494949494949 PITTTITTIVTTYI Y
£9494949494949494949 VYTV

4949494949494949494949
494949494949494949494949
4949494949494949494949
49494949494949494949
494949494949494949
4949494949494949
49494949494949
494949494949
4949494949
49494949
494949
4949
19
604938271603728395061729

CVCTTTTTTTTTNNTTITNT
VOTTTTIINYIINTNTTTi

86419753086246913580247
N

604938271663728395061729
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II. Eute 8 npoussenennit:

1738 X 4=106952, 483 > 12=>57986,
1963 X 4==7852, 297 X 18 =5346,
198 X 27 = 5346, 157 < 28 = 4396,
138 % 42=D5796, 186 X 39 =17254.

MHOKHMOE, MHOMHKTENb U NPOU3BEJEHHE B Kax(AOM AeiCTBHH
copepkaT 9 pasHBIX UUPD.

i
Ed *

1I]. PaBencTsa npaBu/ibHble, B 00 CTOPOHBL! PABEHCTB Bhl-
pakalTCsa OJHHMH ¥ TEMd XKe UHppam:

49:3=4.3-}-2, Yi2l=12—1,

63:3=6-3-}3, V64=6-+V14,

95:5==09-+-5-45, V49=4419=0—7)4,
(2-4-7)-2-16=272--16, VYV 169=16—} 6=1"16--9,

B¢~ =625, V256 =2-5-186,

(8 - 9)* =289, V324 =3.(21-4),

210 — 2= 1022, 11881 =118—8—1,
28-1—128, 1936 = — 1 -} 9138,

4.99—4°:9=34—2, /1331 =1-}-3+3+}1}3.
[puayMaliTe aHAJOTHYHBEIE KPACHBBIE NPUMEPHL.

&
* %

1V. Bor BaiuM CHEXHUAKH-LPe! 00pazoBay Takol «y3op»:
IIPON3BEACHIE REKOTOPOrO YUCAA HA CYMMY HUCEJ, COCTaBIeR-
HHIX H3 ero nudp
37 X (3-4-7).

Bapyr nepBelif MHOMMTENb «PaCTagd», a TO, 4TO OCTAJOCh,
obpatuiock B Cymmy Ky6os: 3°--7° u—IpeacraBbre —
pe3yabTaT HE H3MEHH/ICA:

37X (3-1-7) =347

Barasapre: €Ile 0JJHO YUCJAO YMHOXAETCA Ha CYMMY yHCed,
COCTABIEHEBIX M3 ero Lupp:

48 (41 8).
3i4



C HUM TIPOHCXOAMT TO € CaMoe: NEPBLI MHOXHTENb Hcye-
8aeT, OCTANbHOE 3aMeHsercs cymmoli ky6os: 4°-}-8° a pe-
8y/IbTAT COXPaHAETCA:

48 X (4} 8y =4° |- 8%
A BOT cpa3y 4YeTHIpe AHAJOTHUHBIX «y30pa»:
147 X (144-7y= 14"} 7%,
148 X (14+-8)=14*-8°,
HL (I 1)=11°1°,
123X (14243 =1"2°43,
ES * ES
V. Ewme ase crexnerd-uudpel 1 1 6 ofpasosamt yucao
16 =4*.
Ho BorT Mexay wmdpamu 1 u 6 pacmonoxnaach Taxas «CHe-
xuHKa»:15. Obpasesanocs HOBOE YNC/IO 1156; OHO He nepecTano

ObTh KBaADATOM:
1156 = 34°.

BroBb mazaer Taxaa ke «CHEewuHKa» 15 » momamaet B Ca-
My cepeiuBy 3samucd udeaa 1156, O6pazoBanock Teneps
yucao 111556, xoTopoe nonpexseMy 0CTaeTCA TOYHBIM KBAJ-

paToM:
111 556=334".

CrHexMHKa 33 CHEXWHKON NagaioT 4xcla 15 u kaxaoe
MEeTKO TONajaeT B LEHTPaNbRYIO 4acTh 3alHCH uucaa. Yucao
OT 3TOI'Q «YAJHHAETCA», HO HEH3MEEHO OCTAETCS KBaIPAaTOM,
CKOANbKO OBl HE TPOIOMKANCA «UH(PONaz»:

11115556 — 33342,
1111155556 = 333342,
111111555556 —333334% u 1. 1.

Ipouecc, noBUAAMOMY, NMPOHCKOZUT 3aKOHOMEPHO, HO AN
MOJIHOM YBEPEHHOCTH B €ro 3aKOHOMEDHOCTH CIELYET, KOHEYHO,
JOKa3aTh, 4TO BCAKOE YWCJO, Y KOTOPOro # CTapHIMX pPas-
pANOB {rae # — Jb0e HAaTyPaJbHOE YUCAO), 32HATO LM(poOi 1;
n—1 crepyomux paspafoB 3aHATO UMppoR 5, a mocnen-
RHA pa3pap, paspag envHnl, 3aHaT uadpoi 6, To-ecTh

YHCTIO
N=11...155...56

n pas n—1 pa3
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ABJSETCH TOYHHIM KBajpaToM Kagroro-to ueaoro uucaa. Jo-
KasaThb 3T0 MOXKHO no-pasHomy. Hefoubluas nonas cme-
KaJKH, — M Bbl HaHNeTe CPABHUTEIBLHO KOPOTKOE MAOKa3a-
TEABCTBO YTBEPKAEHHUs, 4TO NpH JoGoM o wucno N Gyger
107 -2

=

JlokaxXuTe CaMOCTOHTENBHO, 4TO HpH JIIOGOM uejgoM o
TOJOSKUTENBHOM #:

TOUHHIM KBaapaTOM dYHCAna

1) 101@34_2 — YHCAO LeJsoe,
2 1 F2_33...341.
\—u—v—-—’

n pas

350. OaHa3a BCEX B BCE 3a OAHY

I. Yro6st HamucaTe Bce yucaa oT | mo 26, A0CTaTouHo,
KOHEUHO, HMeTh B CBOeM pacuopsixerud Bce 10 mudp: 0, 1,
2,..., 9. Hocrarouro, HO He HeobOxomumo. Ilpu xenanmu
MoxHO 000HTHCH BCETO JHWNB OJHOR nudpoll 2, ynorpebaas
ee IpH 3TOM DOBHO [0 NATH pPa3 AJAs 3alUCH KAXKAOTO
YuCJAA W TIOJNB3YACh TONBKO UYeTHIPbMA apH(PMETHUECKHMHU
nelicTBUAMH, BKJAIOUY&s BOSBEIeHHE B KBAAPAT, H CKOGKaMI.
3afiMurecs Ha AOCYre 3TOH YMCTBeHHOH MMHACTHKOML.

Bor ana npumMepa MepBH AeCATOK HHCEJ:

1=242-2—3, 6—=2424242—29,
9=24242-2-2, 7=22:2-2—9,
3=242—-2472, 8e=2X 2K 2422,
A=92%2X2—2—2, ‘-9=2x2x2%%,
5=2+424+2—2, 10=242424242.

ITo npueexerHomMy ofpasily NpeicTasbTe M Kaykaoe W3
nocaenyowux 16 uncea (or !l 10 26 BRAIOYHTENBHO).

HMizoGpasurpy uncno 27 ngaTbio NBOMKAMH IPU TaKHX YCJIO-
BHX Re yaaercsd.

Elle pa3 HANOMHHAIO, YTO 1A H300paXKeHud Kaxznoro
qHCIa TOJIKHO ObITh ymoTpeGeHO DOBHO IATh ABOEK.
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K
* *
H. Ilpn nomoutn wupr 4, €CaH YCJAOBUTBCA YHOTPEGIATH
€e HEMPEMEHHO 4veTHhIDEe pas3a, H300PasuTe BCE LEJbIE
yucaa s npeaedax or | go 10.

* * ®

NI, Jra m;obuTenell 4HCAOBBIX TOJOBOJIOMOK 060611uM
NpeAbAyIlYIO 3aja4y. -

Haobpasute uenoe 4YMCAO NIPH HNOMOUIM POBHO YETHIPEX
A10 6B X OAMHAKOBEIX UMD, COENMHAR MX MaTeMaTHUECKAMH
3HAKAMK. JTO 3HAUHT: H30DPAUTE YKCIO HETHIPbMA Uudpamu
TaK, 4ToOH NpU 3aMEeHe 3THX UU(P YETBEPKOA A OGBIX ApY-
FAX OAUBAKOBBIX LUPD {KPOME HYJ/A)} NOAYYWIOCH TO IKE
HHCAO.

BosbmeM, HanpuMep, HIOOPaMEHHE 4YHCaAa 3 YeTHIPbMA

YETBEPKAMH:
3=(4+4+4):4.

[lpn stoM cnocobe u300paxennsa vucaa 3 undgpa 4 same-
HuMa Jio00o# apyroii uHMdpod (kpome wHy.asd). Hanpumep,

3=(B-4+5+5):5 wm 3=(8-48-}8):8
# BooOme
3d=(n—+n-t+n)n

Ho B n3obpaxxenuy uncaa 5 npn moMOIN YETBIPEX YETBEPOK:
5=(4 X 4-4-4):4, uudpy 4 Heabsn saMEHHTb HUKaKOH ApYy-
roit uudpoi. Hano uckats, caesosarenbso, APYTod cnocod
usobpaxerua vicaa 5. [Ipy 3Tom paspewraercsa ynorpeGasThb
3HAKK CJ0XKEHWA, BEIYHTAHUA, YMHOXKEHHS R AEJEHHA, CKOOKH.
Ecny 3THX 3HIKOB OKAaXETCA HEJIOCTATOYHO, TO ellle

1) sHax KBaZpaTHOro paiuxana: ) (dMea B BUAY apud-
METHUYECKOE 3HaYEHHE KOPHHA, TO-€CTb TOJBKO €ro TOAOMH-
TENBHOE 3HAYEHNE K8 NOJOXKHTENBLHOTO 4ucaa: ' 9=3, #o
HE —3);

2) sgaxk daxTopuana: !, STOT 3HaK CTABHTCA CHpaBa OT
uucna U 0GO3HAYAET MPOU3BEJACHUE BCEX HATYPaAbHbIX YHCEN
OT 1 A0 STOr0 YHCJA BKIIOYHTENBbHO; HATIPBMED

5!=1-2.3-4.5=120;
BoobuIe
n=1.2.3,..(n— l)m;

3) Touky mepes, 4uCIOM (Ha ypOBHE CTPOKH), HATPHMED .4;
TO4KY TEpej YUCAOM W Haj 4HCAOM, Hanpumep .4. [lepBhim
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CUMBOJIOM TIPHHATO B HEKOTOPHIX CTpaHax 0003Ha4aThb
JAecATHYHYI0 apobe: .4=—0,4, a BTOPLIM — NEPUOINYECKYIO;
4==0,(4). HanomHio, uTo mepuoanyecxan Apolb TOYHO same-

HAeTCA mpocToii apobeio: 0,(4)=-, 0,(;1):%.

[TopymakiTe HaZ TeM, Kak, NOAb3YACh YKA3aHHBIMH MaTeMa-
THYECKHMM 3HAKaMi, M300Da3uTh IIe10€ YHKCAO IPH TOMOIU
JMIOOBIX YETHIPEX OAMHAKOBLIX UAPD.

[IpumepsoLn
| =(n:n) X (n:n),
__n+ g _n E) '
5 a4’ lﬁ_.rz_l_(]/.fz ”
rae n-— Jw6as uugpa or 1 zo 9.
[Iyere B mOCJAE#HEM NPHUMEPE, CKaxeM, #==7, TOria

P (Y D (V=0 e
=104+3!=10-}-1.2.3=10-}-6=16.

Camu gofymaiTech A0 H300paxKeHyds NPH NMOMOIIK JOOLX
YeTHIPEX OAMHAKOBHIX YHCEJ (KPOME Hy.Jif) BCEX LEJBIX YHCe
B mpomexyTke oT | nmo 21. M3 yxasannoro npomexyTxa
ydcesr MHE TIOKa HE BCTPEYanoch Tpebyemoe H306paeHHe
Tonbxo uyucaa 14, Ecau npuaymaeTe,— COODLIUTE.

* 3
V. Ecom otea wudpa 2, ynorpebnerHas se Gonee 5 pas,
WIKM ojfHa nudpa 4, ymoTpeOsieHras He Oonee 4eThIpex pas,
B COCTOSAHMH 3aMeHHTb cob6oil mobyr us uudp or 1 mo 9,
TO M BCA 3Ta APYXHaa CeMbA LUPP HE OCTAGTCA B JOITY.
YuacTBys BCEH CeMbed Cpasy (HO 6e3 HyAs), OHH MOTYT
3aMeHNTb CO6oil MobyI0 WHpPy CBOEro ke ceMefcTsa.
Bor kak, Hanpamep, OHH 3aMeHAT 2 U 4:

13458 __ 15768
2= 6729 ° 4—'3§E2"

Kaxpaa 13 3THX HENPaBHIBbHLIX APOOEH COAEPHUT BCE HUPDHI

oT 1 mo 9, mpuyeM KaxIyi0 TOTbKO 10 OJHOMY pPa3y.
Cocrasnaa anHanoOTHuHBIE APOOH M3 Tex xe mupp u ymo-

Tpebnad Kaxaylo MH(PY TOJBKO IO OZHOMY pasy, Bbl MOMKETE
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obpasoraTk yucaa 3, 5, 6, 7, 8§ u 9, To-eCTh BCE OCTaNbHBIE
O/IHO3HAYHBIE yHCaa, Kpome 1.
Ana nsobpasenusa | nocpencTeOM HesaTH UMdp HAlo
DpUAYMaTh 0coBBI crocod.
He roponuTech obpamaTheca K OTBeTy, CHayasa MOMNbITal-
TeChb HAlTH €ro CaMOCTOSATENbLHO,
&
& B3
V. BepueMm wusrdaHnuka (dysb) B CeMEHCTBO OCTAJbHbIX
uugpp. Teneps npu momoutd AECATH pPasjUYHbIX UH(D
MOYKHO COCTABUTb LIECTh TakuX Apodeil, YTO Ka)cAas M3 HHX
Gynmer pasHa 9.
Tpu apobu TakoBI:

g 97524 95823 57429
10836 10647 06381’

a OCTanbHbIE TPH COCTABBTE CaMH.

Enuuully, KOHEYHO, TOXE OYeHb JETKo ¢6pa3oBaTh W3
aecsTH UMGp (cocTaBpTe!). MOXHO MNOMBITATLCA COCTaBUTH H
ADYTHE OJAHO3HAYHBIE 4YHCNA M3 BCEX JAECATH uudp.

351. YucaoBbie HaXOOKH

Becxoneyso MHOrO Pa3HOOOPA3HLIX COOTHOUIEHKH MeKAy
ypcaaMs, OAMM K3 HUX 3HAUNTEJbHH N ABAAKOTCA NPEAMETOM
CepbeanblX uccaexopanuit. Jpyrve meHee CYUIECTBEHHH; HX
CBOIICTBA Y3KH, BAMHHYHBI, HO HMEHHO CBOEH HCKJIIOHUTEb-
HOCTBLIO OHH HHOrJa M IpHUBJAeKaTeabHbl HazoBeM MX «4HC7O-
BLIMH HaXOJKaMH»,

I. Cpeau ueantx unces OOHapyXEHO HECKOJBKO Tap Ta-
KUX, YTO CyMMa W DPOH3BEJEHHUE YHCEJ KAaM[IOH maphl OT/u-
YAIOTCH TOJBKO PACNONOXKEHHEM mHOP:

94-9=—18, 9°X 9=81,
94+ 3=27, 94 3=79,
47 1-2=49, 475 2=94,

2634-2==965, 263 X2 ==526,
497 1.2=499, 497 5% 2=094.

3
o B

II. Heckoabko map ABY3HAUHBIX YHMCEN 3aMEYatesbHE! CO-
8CeM ADYTMM CBOHCTBOM: NPOW3BEJCHUE, COCTABACHHOE U3
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Hapel uuces, HE W3MEHUTCH, €CAM B KAMAOM K3 COMHOXHTE-
JEH IepecTasnTb LU(pPH. Barasrure: B

12.42=21.24, 24.63=42.36,
12.63=21.36, 24.84—=42-48,
12.84=121-48, 26.93=1062.39,
13-62 =231-26, 36-84 —63-48,
23.96 = 32.69, 46.96 =164-69.

Ecth ewle 4 mapw gBY3HauHBIX yucen, 003afawolIBX 9THM
cBoficTBOoM. Haltnure wux.
&
Il. A BOT ewe TPH mapsl DOCNEAOBATEJbHBIX 4YHCEM,
KBaZpaTh KOTOPHIX MHIIYTCA TEMU Xe uudpamp, HO B
H3MEHEHHOM TOPAAKE:

13* =169, 157° = 24 649, 013% =833 569,
14* =196, 158° = 24 964. 914* — 835 396.
% * ®

V. Hetr au cpeau uennlX ymcess xord Gkl OAHOTO, KOTO-
poe 06nafano 6bl CAELYIOUINMA CBOHCTBaMH:

1) 0HO HOMKHO OHITh YETBEPTOH CTENEHLIO CYMMEI €T0 e
uudp (0TCIOAA CAGAYET, YTO OHO HOMXKHO ObITh M TOYHBIM
KBAaAPaTOM HEKOTOPOTO YHCIa);

9) ecsn pasbuTh €ro Ha TPH rpaHy no 2 URQpsl, TO cymma
TpeX TOJAYYEHHBIX JBY3HAUHbIX YHCEJ TOXE JAOLKHA ObiTh
TOYHBIM KBa/JpaToM;

3) ecad HaDHCATh €r0 B OGDaTHOM mopanke LBQp H CHOBa
pasbuth Ha 3 IpaHk Io 2 uudpel, TO CyMMa H 3THX Tpex
JBY3HAUHBIX YHCEV AO/KHA OLITh TOYHBIM KBaAPaTOM.

B pesysnbTaTe NPOM3BELEHHBIX BBLIYHC/AEHHH Takoe YHCJO
6e110 06Hapy xeno. Bot oHo:

234 256.

Y6eauTeCh CAMOCTOSTEABHO B TOM, YTO OHO O6Jajaer BCEMH
TpeSyeMBIMH CBOHCTBAMH.

*
H +

V. Yucaa, monobro 3sBesfaM, Mbl IPYIIHPYEM B pasHo-
o6pazHble YHCJAOBBIE «CO3BESANAY,

«CosBesaues U3 mectd umcea 2, 3, 7, 1, 5, 6 sanATHO
TEM, YTO CyMMa NEPBBIX TPEX YHCE paBHa CYMME HOCJEA-
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HMX Tpex, HO PaBHbl JaXke B CYMMbl MX KBaApaTOB:

9 43 47 =145 46,

223 7P=1"4-5"-}6%
MoxHo ckazath, 4To 3TH 4ucaa 2, 3, 7, 1, 5 u 6 samenaioT
COBOR MECTh HEH3BECTHHIX X, X, Xg Vi, Voo ¥ B CHCTEME

YypaBHEHHI
{.’C% +x§ +x;1=yg "E_y%_l"yg!
xl+x2+x3=yl+y2+y3'

"Ectp 6eCKOHEYHO MHOTO K APYTHX YHCEA, KOTOpble YAOBJE-
TBOPAIOT 3TOH cucTeme ypasaeHuii. MHrepecHo, xax OsicTpo
yZAanoch Owl BaM nozofpaThb ewe XOoTd Obl OJHY TPYHy H3
IECTY MOAXOAAINX YHCen?

Eule apye «coaseaansa» 43 BOCHMH Yuces

0,55 10,1, 2,8, 9
"M K3 JECATH UHCE]
-1, 4, 12, 13, 20, 2, 3, 10, 16, 19.

B kaxioM H3 HUX CYMMa uYucesJ NepBoOil NOJIOBUHBI PAaBHA
CYyMMe 4uces BTOPOIl MOJIOBUHBL, 3aTEM, KaK H B NPEABIAYIEM
npuMepe, PaBHB CyMMBl KBAaJpaTOB TeX ke uuces; Gosblue
TOTO, DPaBHBI Haxe CYMMbl KyDOB TEX e uHCed:

0-45-+5410=1-42 48109,

0250 150 100 =12} 28 | 82 1 0%,

03+58_l_53+103:la+23+83+93,
] 44412 413 420 =2 -3 410 116 19,
18 42 127 13 - 207 =20 - 32 10° -} 16° |- 192,
13 - 43 4 12° - 130 - 20° == 22 - 3° |- 10° - 16° 4 19°,

Hecomuerro, WMeoTCs M APYTHE TPYNNBI 4icen, CBA3aH-
ABIX TOMHO TAKHMH )K€ COOTHOILEHHAMK, HO KaK moa00paTh
TaKME YHCJA?

B «TaliHy» BCEX NDHBEAEHHHX 3JECh «YHCJAOBBIX CO3BE3-
Juil» nepBHIMU MPpOHUKIY elie 200 neT Hasax (B 1750—1751 rr.)
aBa meTepOypreKuX axajemuka: [oabg0ax M reHHabHbH
Biiaep. OHH HamaM pax GOpMys, NPUTOAHBIX XA PELIEHUS
B LENBIX YHCTAX HEKOTOPBLIX CUCTEM YDPaBHEHMH, B 4aCTHOCTH
U TeX, KOTOphle HNPUBOJAST K YNOMAHYTHIM «YHCJOBBIM CO-
3BE3AKAM».
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Tax, pna mnopbopa uucen, o0pasyOUINX NEPBOE «CO-

3BE3JHER:
A "{—"’Cz 'I"xs =W "l_‘ya +y3'
XXt xa=9 1y

0Ka3a/MMCh TPHIOAHBIMA Takke (OpMY.Jibi:

x,=a-te¢, x,=b+c, x,=2a-}+20+c¢

v = Vo=2a+b+c, y,—ma-+2b-+e.

Hapo To/ibko 3aMeHuTs B 3TuX Gopmynax 6yksH a, & v ¢
MOGBIMU  YHCAAMH, M BBl TIOJYYHTE CTOJBKO YHCEN 3TOrO
«CO3BE3IUA», CKOJbKO 3aXOTHTE.

B vactHocTd, mpH a==1, b=2 H ¢=1 mnoayvaerca
«CO3BE3AKE», TPUBEAEHHOE B KayeCTBE' NEPBOIC TIpUMEpa:
2,38, 7, 1,5, 6.

CoctasbTe APYTHE TPYNML! YUCeJ DNEPBOro (<C03B€3ILHH>)
npunapas OyksaM @, b H ¢ pasHOOGpa3HLIE 3HAYenuA.

ofnep n lonbabax jgaau eme W APYTyio Ipyniy ¢opmy
JIS YHCEJT TIEPBOFO «CO3BE3AHAD:

X, =ad, x, = ac +.b4d, x,= be,
¥, =ac, ¥, =ad--be, y,=bd,

rie a, b, ¢ u d— TOXe NPOU3BOAbHBIE UUCHA,
Jaa monGopa uucest, 00pasyiolLAX BTOPOE «CO3BE3RHEY:

X +x "i“x "l‘x _hyl_‘_ya“l"ye‘i'“y;’
’+x X =y v v+
e e o R e S o L o

TPHTOARE CAeAyroume (QopMy. bl

X, =a, X,=2¥, x,=3a—+3b, x,=2a-}4b,
y,=2a+b y,=a-}3b y,=3a-t+4b, y,=0.

Onate zamensfite Oyksbl @ M & MOOGHIMY YHCAAMH, H BHI
HOJIYYHTE CTOJbKO YHCEJ BTOPOTQ «CO3BE3AUA», CKOJBKO
3aXOTHTE.

[Tonesne mposepuTs NpuBeAcHHEE 3aech (OPMYJBl HE
TOJIbKO HAa uaCTHHIX OpHMEpax, HO U B obtleM BHAE, 3aMeHan
B KQXJOM YDaBHEHUM BCE HEH3BECTHBIE HX BHAYCHHAMH.
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VI, llocse J#nepa nossunoCs MHOTO APYFHX YUCIOBBIX
HaXOJOK, CBA3AHHLIX C TaK Ha3blBAEMbIM DELUEHUEM YDPaBHEHHUIT
B ueablX uucaax ¥}, DpUMEpPH KOTOPOTC BaM BCTPEYATACH
u B ra. XII {em. 3apauy 342). Tpyx, HACTOMYMBOCTE U Ma-
TeMaTHYeCKass CMeKalka BCe BpeMs NONOJNHAOT Hall CyH-
AYYOK C «YHUCJAOBBIMM CO3BE3ANAMU» HOBBIMU JIQOONBITHHIMH
obpasuaMu.

He Xortute JM O03HAaKOMUTBCA, HaNpUMEp, C OAHHM H3
HOBBIX, OYeHb MBIUIHBIX «CO3BE3AHA». CyMMbl BCeX CTeneHed,
OT NIepBOA A0 MATOH, wectd uucen: 1, 6, 7, 17, 18 u 23,
PaBHB! CYMMaM TEX e CTemeHefl APyrux mecTd uuces: 2, 3,
11, 13, 21 n 22:

[ +6 47 417 18 423 =

‘ T+ =2 4-3 411 }-13 4-21 22,

1672 1771 18T 23 =
=2 L3117 - 13 21 -222,

P68t 75 4- 17 - 18° - 23 =
‘ =203 - 112}~ 18° 4-21° |- 228,

6T T 18 230 =
=203 - 11 - 134 4-21% - 224,

P60 -7 4 17° 4+ 18° 4-23° =
HEFT T 225+35+115—[—135—}—215+225.

«KimoyoM» K HONYYEHHIO APYCHX YKCET 3TOTO «CO3BE3/AHUA»
CAYKUT TOMAECTBO

a"+ (at4b4cf + (a-+b-+2c) - (a9 4¢) +
~ (@ - 68 -~ 5¢)" |- (@ + 106 - 6c)* =

=(a+8) +(a-t¢)f +-(a4-6b 4 2cf' +
—+{a-\-46 -+ 4¢f* +(a-{- 106 - 5¢)" +(a 1 96 |- 6¢)",
3amenure OykBW @, & H ¢ MoObIMu uucjaMy, a Oyxse 2
npupaiiTe 3HaYeHMs CHadasda |, 3atem 2, 3,4 n 5, H Bbl MOAY-
YMTE CTOJBKO Pa3 NO 5 DABHBIX CYMM, CKOJBKO 3aXOTHTE.

¥ " #

VH. Bul eme moxere cHOPMUPOBATH KPACHBHIE CyMMEL
KBaJpaTOB JBY3HAUHBIX 4YHCES C NepecCTaBJEHHHMH
uudpamu. [lng 3TOro cHayanma COCTaBbTE JABE [PYNNEl ¢ OLH-

*) Cm, taxke A, O. ene ¢pon g, Peuwenune %paBHeHHﬁ B LEJIHNX
yncaax, Ilonyngprale JeKuuH MO MaTeMaTHke, BRI, 8, ['olTexmsmar, 1952,
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HAKOBBIM KOJIMYECTBOM TAKHUX O AHOB3HA Y HBIX YHCEN, YTOOH
CYMMa KBajJIpaToB UHCEJ NepBOfi IPYNNEl PABHANACH CYMME
KBaJPaTOB 4HMCEN BTOPOH rPYINH, HAMPUMEP

4 15 4 6 =82 |- 32} 2%,

A Teneps u3 uyucen 4, 5, 6 u 8, 3, 2 cocraBpre Tpu ABY-
3HAYHBLIX YHCHA, KCOOJb3YA NEPBEIE TPH YHCHA Kak AECATKH,
a MOCJEAHNE TPH KaK eJHHWUb, OOBEAHHAS HX NPOU3BOJb-
HpIM 00pasoM. ¥ Bac 00pa3yloTCs HenpeMeNHO TakHe TDH
IBY3HAUYHbIX 4YHCJA, YTO CyMMa MX KB3aJpatoB OyHeT paBHa
CyMMe KBafpaTOB OOpalIeHHHIX UuCen.

Tak, us rpymn uncen 4, 5, 6 u 8, 3, 2 moxHO 06paso-
BaTh CAEAYIOLlHE PaBEHCTBA:

48° 4 53* L 62* = 26° |- 35* -} 84°,
HWIH
43* 4 521 68*—=86°1-25°}- 34* u . n.

B 3THX paBEHCTBAX BCE YHCJ2 NPaBOiH CTOPOHBbI ABJIAITCA
00PaMICHHEIMH UACAaMH JIEBOH CTOPORM.

OOpaTHTe BHHMAaHue eIleé Ha TaKyl KDacHBYI0 4YepTy
5TUX DABEHCTB: UN(PPE B KAXKJIOM M3 HUX PaCHOJOXEHB CUM-
METPHYHO OTHOCHTE/IBHO SHAKA PABEHCTBA.

O6061asA, MOMXKHO CKa3aTb, YTO €CAHN 72 ONHOSHAYHBIX UMCe
Xyy Xpr + » 5 X, 1 1 DY THX ONHOBHAUHBIX YUCET V), Y4y o o o 4 ¥y
CBsA3aHbl PABEHCTBOM

xtat-Fx =yt Sy
TO HempeMeRHO OyJeT CIpaBelNWBO H TaKOE paBeHCTBO:

(10, 4 ) 4 (10x, 43, - . .- (10, 3,0 =
= (109, 6, - (103, -2, - .S (109, - x)

Krto moxenaer,— MOWeET caM yS6eauTsCd B 3TOM, DaCcKpPLIBad
CKOOKK BO BTOPOM DaBEHCTBE M NPUHMMAs BO BRHUMaHUE Iep-
BO€ paBeHCTBO. [ToynpaxHAATECh B COCTABNEHHU TaKUX CYMM.

BoapMuTe, HanPHMED, BOCEMb NMEPBBIX YUCEJ HATY PaJbHOTO
paga: 1, 2, 3, 4, 5, 6, 7 n 8, CooBGpasure, KOTOpble H3 HUX
DOKHLL ObITH UHCHAMM PYUOB X,, X,, X; H X, a KOTO-
pble — YHCJaMH TPynoel 3., ¥,, ¥, H V,, @ 3aTeM, Caeays
YKa3aHHOMY TIPaBMIY, COCTaBbTE HECKOMBKO PaBHBIX CYMM
KBaJpPaTOB JBY3HAaYHBIX YHCEJA ¢ NEPECTAaBICRHBIMK LHDpPamu.
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*
VIII. HoBuHkxoli xe HaWero CYHAYYKa C «YHCIOBBIMH
CO3BE3JMAMU» ABJAIOTCA U elue 6osee 3aMbICIOBATHIC IPY LI
JBY3HAuHBIX YHCEN C OepecTaBNeHHbIMH Ludpamu, Hanpumep,

13}-42 453 }-57 68 - 97 =
=—79-1-86-}-751-35-1-24 | 31,

13* - 42* | 53% | 57* | 68% 4- 7% =
= 79" -} 86° - 75° -{- 35% + 24* - 31°,

13° - 42° 153 - 57° 1 68+ 97° =
—79° L 86° 1757 |- 35° - 24° -1 31°,

1213243456674 87 =
=78 + 7646534123421,
12% - 32% - 43* - 56* |- 67* |- 87* =
== 78 -} 76° |- 65° -} 34* -} 23* - 21°%,
12% - 32° 1} 43° - 56° - 67° - 87° =
=78%1-76 -|:l?35" —1——'543 +-23% -} 21°
Hccaepyiite, HET JIH M 37eCh CBASH MEXKJY CYyMMaMu CTe-
TeHe#l OAHOSHAYHBIX YHCEN U MCKOMBIMH CyMMaMH.

HJIH

&
* *

IX. Eme onua nHaxoakal Yncno 145 moxer OwITh BbIpa-
*Mero CyMMo# dakropuanor (cM. 3azauy 350, 1) ceonx mndp:
145 =11+~ 4! |- 5!. HensBecTHO, HMMECIOTCA JH eile uYuca,
o6aajaOIHe TAaKAM e CBOHCTBOM.

& * *

X. Ectb TO/BKO nBa TpeX3HauHHX uHCaa, d06ad uesas
M DONOMMUTE/bHAA CTENEHb KOTOPBIX OKAHZMBACTCA TEMK e
TpeMa nudpaMH ¥ B TOM e mopaake: 376 u 625.

JlefiCTBUTEIBHO,

376* =141 376, 376°=53157376 u 1. n.,
625* = 390 625, 625°=244140625 n 1. n.

Kak mamaM sTH TpEX3HaYHEE 4YHC/IA W KaK YCTaHOBUJH,
YTO UX TOJbKC ABa? JT0 Oblia OAHA U3 3a7a¥ EXEORHOTO
KOHKYpPCa, NPOBOAMMOrO XypHaioMm «MaTeMaTHka B 1OKOJE»
A5t BCEX AIOOHTENel MaTeMaTHyeckoi cMexasikd, OHa mMeer
KOPOTKOE, HO JIOROJIBHO 3aMBICJIOBaTOE pelueHne. PasobpaThes
B HEM, KOHEUHO, MOJIE3HO, HO €Nle MoJe3Hee MPIJIOMUTH COb-
CTBCHHbIE YMCTBEHHBIE YCHJIMA K OTHICKAHHIO PEIICHHA.
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352. Haéaionaa pAal HATYPATBHBIX YKCET...

I. PacnosoxuM HaTypasbHeie ducnma 1, 2, 3, 4, . . . B
dropsMe TpeyrosbHUKa:

----------

5. i
37681,
2638052,

17 27 39 83...... 107.......

10 18 28 40 54...... 108.......
511 19 29 41 55...... 109.......
261220 30 42 56...... 10.......
(%x)137 1321 3143567...... IR S
481422324458...... 12.......
9 15 23 33 450 89...... H3.......
16 24 34 46 60...... 1H4.......

20 36 47 61...... 115.......

3648 62,... .0t

49 B3, i

S

...........

.....

Brasautech B 3TOT YNCAOBOM TPEYTOJNbHHK W Bhl, BECOMHEEHHO,
oBHApyKUTE HEMaJO 3aKOHOMEPHOCTEH B PaCIOJIOXEHKH YHCE
no CTPOKaM U CTONONAM, CBA3eH MEXKAY UMCIaMH M MECTaMH,
3aHKMMAaEMbIMR HMH, K T. Il. 3aAMETHWJIA JIM BB, HaOpPUMEp, UTO

1) BIKHEE YHCHO KaXAOro CToaOma -— KBaJpaT HOMepa
cToabua;

2) mpousseseHye JIOOLIX ABYX COCEAHMX YUCEN KaKOM-AHG0
CTPOKHU €CThb YUC/O TOH e CTpoky; Hanprmep, 5 X 11 = 55; oba
COMHOXHTENA H NIPOR3BENEHHE BbS HAHJIETE B O AHO A CTPOKE;
MECT0 B CTpPOKe, 3aHATOE TAKUM NPOM3BEAEHHEM, OMNpe-
jensercs Kak cyMma umcna 1 u yucaa, CTOALIEro BHH3Y TOIO
cToA6lUa, B KOTOPOM HaXOZUTCH MEHBINHUI MHOKUTENb; HANPUMED,
a8 7 X 13=91 sameuaem, dro BHu3Y cTosblla ¢ umucaoM 7
HAXOAMTCA uucio 9, 3HA4YMT, yucao 9] pacnosoXeHo Ha
14-9=10 mecTe TOH CTPOKHM, B KOTOPON HIXOAATCA COMHO-
wutend 7 u 13; umcno 13 21=273 pacronoxeso Ha
1-}-16=17 MecTe COOTBETCTBYWOWIEH CTPOKH;
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3) Bce uMCIa CTPOKH, OTMEHEHHON 3BE3NOYKOM (%), TIOY-
uatorea o dopmyne #*—n-F1, rae n=1,2,3,4,5, . .
B 3TOH CTPOKE TOCJE YHCJIA 3 KAKAOE TPEThE YN0 AEMHTCH
HA 3; KaXIOe CeABMOE YuC/IO MOCAE YHCaa 7 Win 21 ReJuTes
Ha 7; KAXKI0€ TPHHaduaToe 4HCJA0 mocte 13 uau 91 aeautcs
Ba 13 ¥ T. A.; aHAJMOTHYHBIME CBOACTBaMM OGJAJAIOT 4uCTa
Ka)Xaof CTPOKH.

& ® &

II. Heapza an BCIO NOCAEAOBATENLHOCTb HATYPAaJbHBIX
yucen 1, 2, 3, 4, 5, ..., u—1, n, n+1, ... B nopanke
HX CJeACcBaHWA DasbuTh Ha Tapbl PaBHBIX CyMM?

[ToupoSyem. [leppas napa cpasy OpocaeTcs B riasa:
1 -} 2=23. Hconbitaem cneayomue uncna: 4454+ 6—=74-8.

[Toka ynmaetcsa. Eimle HECKOABKO NOBBITOK, H ONATb YCHEX:

9410 11 4- 12= 13} 14 -}- 15,

3ameyaeM, YTO KOMHYECTBO CJaraeMblX HApacTaeT, HO Ha-
pacTaeT 3aKOHOMEDHO: KaXXAbI# pa3, Kak B JIeBOH 4acTH
. paBeHCTBa, TaK M B NpaBofi npubaBAfeTCA MO OJHOMY Cha-
raeMoMy, MPHYEM B JEBOH 4aCTH Kax(ZIOre paBeHCTBa CJa-
raemMbix Ha OfHC Goabiue, yeM B mpapod. [IpoBepuM 3TO Ha
CAeAyIOlEeN mape CyMa:

1617 184 19+ 20 =21 22 4-23 -} 24,

[TonrBepacnaercal

[TocmoTpyM Temnepb, BTO NPEACTABJAAECT COGOH Ha UM EH b-
11 € € cAaraeMoe (Kpakuee CJaeBa) Kaxaod mapbl DaBHBIX CYMM.
Ha6mozerHs noKasblBaKT, 4TO OHO €CTh KBaApaT uuCaIa
cnaraeMhiX TOH CYMMbl, B KOTOPOH CJIaragMbIX MeHblIe.

B camom nene, npamasi yacTb NEPBOTC PaBEHCTBA COCTOUT
H3 OAHOTO unuCAa (3) M HauMeHbLIEE CJardeMoe B 3TOM
paBeHcTBE 1°; B TNpaBOA 4acTH BTOPOTO paBeHCTBA — ABa
cnaraemulx (7 -+ 8) M HauMeHBLICE CJaraeMoe B 3TOM paBeH-
cTee 2%; B mpaBoii YaCTH TPETheTC PaBeHCTBa— T PU cJarae-
MbIX ¥ HamMEHblEe CJaraeMoe B STOM paBeHCTBe 3° # T. 1.

[Tocnennsas 3aKOHOMEPHOCTb NO3BOJHET OLICTPO HAMUCATh
Bapy PaBHBIX CYMM, COOTBETCTBYIOMIHX 3apaHee HaMeUYEHHOMY
YHCJIY CJATaeMbiX.

[iycts, sanpumep, tpebyercs HaliTH 7 HOCHETOBATENBHBIX
YHCes, YAOBNETBOPAIouMX ycnosmio. OnpefenseM HaUMERD-
mee caaraemoe: 7 —1=6, 6°=—236.
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CJIE,E[OB&TEJII:HO HMCKOMad Ilapa paBHBIX CYMM TaKOBa: -

36—;—37—}—384—39—{-—40-5 +42=
—+ 44 -}- 45 - 46 47 - 48.
HUrak, nabmoaenus nokasamd, 4To cymma n -1 noc.neno-
BATEJBHBIX HHCER, B KOTOPOH HAaMMEHbIIEE CJaraeMoe #%,
pasHa CyMMe # CAEIyIOmMX 3a Humu uncen. Ecam mepsoe
CJaraeMoe mepBo#l CyMMbt #°, TO BTOPOE CJAaraeMoe 3TOH
CYMMEI, IO yCnoBHIO, Ha | GoJablie, TpeThe CnaraemMoe Ha 2
Gonbuie, yeTeepToe Ha TpH Gousiie, {(#-}-1)-e caaraeMoe Ha
n Gonblue, yeM NEPBOE; 3HAYUT, NOC/AERHEE CJAaraeMoe Inep-
Boi cymmel 6yger #*-n. Orciona nepeoe cJjaraeMoe BTO -
poil cyMMsl, no yciaosuo, #'—-n--1, BTOpoe caaraemoe,
KaK ¥ pasbiie, Ha 1 GoJblre, TpeThe —Ha 2 OoJbuie, n-€
cnaraeMoe Ha n— 1 GoJblle, YEM [IEPBOE; 3HAYMT, NOCHAEA-.
Hee cJaragMoe BTODO#H CyMMBI OyRer:

wtn+t1-(n—1), nau n* -+ 2n.
OxOHYATE/AbHO PE3YAbTAT HAIUNX HAaOMJIOAEHHA MOXKHO Bblpa-
3uTp B CleAymomedR aareépanyeckoil gopme:
rf‘_-Hn’+1)+(n“—l—2J+---+(nz—l—n)=
(n 1) cnavaempix
= (n* b= 1) (1 -4 2) - .. - (1 - 2).

2 CaaracMulx

3uakoMbie € GHOPMYJOH CYMMEI YHCEJ, COCTaBJAAKNIMX
apHOMETHUECKYIO UIPOTPECCHIO, §e3 GOJBIIHX YCHIM# HOKa-
WY T CIPaBEAAHBOCTb 3TOr0 PaBEHCTBHA.

ES * * )

Ill. Tlocne ycmemnblx HabmoAeHufi HajA CyMMaM# Hary-
pasbHBIX YMCen Oo0paTHMCA K CyMMaM KBaJApaToOB HaTy-
paJIbHBIX YHCEJL

PaccMOTpHM HIpexae BCero CYMMy KBAaApaToB 2 TOCJe-
JOBATEALHBIX HaTyPanbHBIX YHUCE:

124208t e e (— 1) et

310 — He mporpeccHs. s onpeaesenHda 3TOH CYyMMBl HYKHA
cneupnanbHas QopMydaa, B OHAa OpHBOAWTCA B yyeGHHKAX

anreGphl: (r+1D@2n4+1)
. . . 2 nn n
P23 o =TS
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Ecan cknaIpiBaloTC KBaApATHl TOMLKO YETHHIX W/IW, Ha-
06OpOT, TONBKO HEYETHBIX YUCE] HATYpaJbHOro psafa, TO
HYXXHB apyrue gopmyasl. CyMMy KBaApaTOB BCEX He-
YyeTHHIX yuces Of | nmo 9 MOXHO, HaupuMep, BHIYHCIHTH
no Taxoif dopuyae:

I' 43 - 5 - 729 = L (10° —10).

B npumenennu xe K CyMMe KBalpaTOB BCEX YETHHX
yucea ot 2 10 10 ymoGer Taxoii BUX (OpMyJbl:

9* | 4% -6 - 8:1-10° = 3 (112 —11).

CrnaaviBaa 3Tu ABa PaBEHCTBa, NOJY4YUM TAKYX pPA3HOBRI-

HOCTb (OPMYNBl ANA CYMMBl KBaJIDATOB BCEX LENBIX 4YuCen
oT 1 go 10:

1292 3 4 e 100 =2 [10° - 11° — (10 1D)].

Camy pacmpocTpadHuTe 5TH GOpMYJbl Ha JHO60€ KOMAXYECTBO
c/1araeMulx.

e
& &

IV. Eciy KaTeThl TpeyrodbHMka 3 M 4, a rumoTeHysa 5
(Tak Ha3biBaeMbIi EUNETCKHA TPEYTOJbHRK), T0 3° |- 4° =57

Sﬂer CYMMa KBaﬂ,paTOB ABYX nocaeR0BaTEJNBHB X
HATYDAJBHBIX YHCEJ paBHa KBafApaTy CNEXYIONIEro 4uc/a.

Enie oano Habmogeude. B konue XIX Bexa xuBomucel-
sxanpuct H. TI. Borzamos-Beneckuit (1868—1945) manucan
kapruny «TpynHas 3aZaya», Ha KOTOPOH H300pasui rpynmy
YUEHMKOB CeJbCKOM LIKOME], 3aAyMaBIIMXCA Hald PpeEIeHHEM
«B yme» 3agaun C. A. PauHCKOro, 3alMCaHHOH YyUHTeJSeM
Ha LIKONBHON HOCKE:

10° -11° +12° - 13° - 14* o
365 . -

JeficTBuTeNBHO, HEJeTKaa 3ajgaya Aaa ObICTPOro pelle-
HUs1 «B YME», €CJIH HE 3HaTb «CCKpETa». A «CEKPET» OUEHBb
npoct. Heao B ToM, uwro 10°-F11°-4-12°=366 u 13°+
- 14* =365. CneaoBaTe/bHO UCKOMBIA OTBET 2.

Ho o6patuM puumanue Ha Apyroe. s comocTaBnenns
BLIILIE HAMUCaHHBIX PaBEHCTB CAELYET, YTO

10" 117 120 == 138 - 148,
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TO-€CTb CYMMa KBaJIpaTOB HECKOJbKHX NOCJEXO0BAaTE . b-
HH X HaTypaJbHbIX YUCEN DagHa CYMME& KBaApaTOB CHAEAYIO-
IINX YHCes, M OnATh (kak B 5ToH e 3ajaue, m. II) uucno
¢JaraeMblX B JIE€BOHl YAaCTH PAaBEHCTBA TOMBKO Ha GAHO GoabLIe,
vem B npaBofl. S mpeaBuky mo kpaiiHell Mepe ABa BOmpoCa
C Baleft CTOPOHEL:

1) MmewTcs An cpelH HATYPajibHBIX Yucea elle Napel
paBHLIX CYMM, COCTOfILIME M3 ABYX H OAHOrC H M3 Tpex H
JBYX CJaraéMblx, KpOMe TeX, KOTODBIE JRAIT ernneTCKui
TPEYroJbHUK M 3aJaua PauuRCKOTO, WJH 310 €XHHCTBEHHO
BO3MOXHbIE Tlapel TAKOrO pojar
~2) MoxHOo s11 006pa30BaTL PaBHEIE CYMMBI KBaApaToB I O-
CAEAOBATEJbHB X HATYpPaJbHBIX 4HCEN, COCTOALINE K3
UeTHIPEX H TPeX CJaraeMblX, U3 IATH H YETHIPEX CJaraemMblx
u BooOme mM3 n--1 ¥ n charaeMnx?

He TpebyeTca HuKakux JONOJHUTENBHBIX 3HAHHH, 4YTOObI
CaMMM DEIIMTb TaKyw 3ajauy:

3apava, Hajiith #-} | moc/neZOBaTENbHBIX YHUCEN, CYMMA
KBaApaTOB KOTOPHIX paBHa CyMMe KBAaAPaTOB CJEJYIOLINX
7. 4HCesn.

£ d
& *

V. Cpean HaTypaJbHBIX YHCEJa HET JAXKE ABYX FOCJAEHO-
BaTeNMbHBIX Ky G0B, CyMMa KOTOPHIX paBHAJMACh Obl KyOy
CNeAyIOLIEro Yucaa. ¥6eauThCa B 3TOM TOMOKET aaredpa.

Ecan mo0ble TPH IM0C/eIOBATENBHBIX uHMCAa 0G0SHAYHTH,
kak x— 1, x, x-1, TO, O ycnoBHiO,

(x— 1) -t = (x4 1),
4JIH TOCAE MpeobpasoBaHHil:
X' —6x"—2=0.

[Tpuaagum  HOAyuMBIIEMYCA  KYOHYECKOMY  YPaBHEHMIO

TakoH BUI:
X(x—6)=2.

Jlerko oBHapyXHTb, YTQO STOMY yPaBHEHUIO He YIOB/ETBOPHT
BH OJHO uea0e yucao. B caMom jene, UpaBaf 4acTb ypaBHe-
HHUA — YMCJO TIONOKHUTENBHOE, CNEe0BATeNbHO, X AOMKEH ONTh
Govbite mectd. CaMoe MeHbIee BOSMOMKHOE 3HAYCHHE JIA
x—>3T0 ceMb. Ho npu x==7 usepas uyacThb ypaBHewus 3Ha-
YUTEJILHO MPEBBLICHT NpaBylo k OyAer NpeBbIIAaTh €€ IIPH
BCEX NOCAEAYIOUIMX 3HAUYEHHAX X, TO-€CTh yOempaeMcs, 4to
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AEHCTBUTEIBHO CPEAM LEJLIX Ynces HeT KOpHEH NoJyuuBIe-
FOCfl KyOMUYECKOro YPaBHEHUA.

Onnako ner 15 masaa smoburessam NojoGHOro pofa 4YHCIC-
BBIX T0OJOBOJOMOK Y2anoCh B M3 KYO OB DOCJAEN0BATENBHBIX
YHCea 3aKOHOMEPHO COCTABHTh PAasHbE CyMMBl, DpaBia, BCA-
Knfi pa3z ¢ HEKOTOPBIMU A006aBACHHAMM:

[5°+6°]+ I"'=[7*]—I*,
[16% - 17° - 187] - (13- 27) =[19° - 20| — (1* - 2°),

|33° 4 34° - 35" 4 36°] 4 (1° - 2° -39 =
—([37% 4884 39"]— (1°+-2°-1-3%) u 7. 1.

B kBappaTHBIX CKOOKax —CYMMb! KyOOB INOCJE€I0BATENbHBIX
ynces, NPHYEM ONATb HA KaXK/Able # CJaraeéMbelX B IIPaBof
cKoOKe npuxoauTCsa 72—+ 1. caaraeMblX B JeBOH Ckobke; B Kpyr-
JbIX CKOOKAX KAk CIpaBa, TaK W CJEBa — OJZMHAKOBLIE CYMMbl
KyGOB TOC/TENOBATENbHBIX 4HCEN, HauuHasn ¢ 1.

3ameyeHo TIPH BTOM, YTO MOAYEPKHYTOE YHCIO (6e3 Moka-
3aTens CTENEHH) B KAX(IOM PABEHCTBE CBA32HO C YHCJAOM
cJaraeMbiX B KBaAPaTHBIX CKOOKAX caepylomum oGpasoM:
DOA4EPKHYTOE YHCIO PaBRO YTPOEHHOMY MNpou3Bele-
HUIO YHCJA YIEHOB CJ€B2 Ha YUCJO YJIECHOB CIIPaBa {B KBaJpaT-
Hux ckofkax). Tak, B mepBOM PaBEHCTBE B JIEBOH KRAKPATHOM
ckofike 2 ureHa, a B npasofi 1 #, CaezoBaTemLHO,

3(2-1)—6.

Bo BTOpOM paBeHCTBE B /E€BOH KBaJApaTHOH CxobOke 3 4ieHa,
a B IpaBOil 2 M COOTBETCTBEHHO

3(3:2)=18.
B Tperbem paBeHCTBE
' 3(4-3)=36.

He ocranaBauBascp, HA BHIACHEHHH O0OMHKOCTH HOAMEuYEH-
HOH SaKOHOMEDHOCTH, OFPAaHHUYMMCA COCTABJACHMEM W UPaKTH-
YecKoil NPOBEPKOH DaBEHCTBA TaKMX KyDbE3HbIX CYMM emle
Ansi OAHOTO YaCTHOTO caydad. [lodenaeMm, Hanpusep, YTOObf
B /eBON KBaJPaTHOH CKOOke ObLo § cjaraemsix, 8 B mpaBodi 4,
YTpoum nx mpomssexenue: 3(5-4)=060. Torza

[56° - 57 - 58° 4= 59° - 60° ] (17 - 27 - 3° -} 4°) ==
=[61° - 62° |- 63° - 64°] — (1° 128 |- 30 | 49),
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¥6enurech apu(PMETHYECKH B COPaBEAJNMBOCTH 3ITOFO pa-
BeHCTEA!

Mexpgy UpoYMM, aHAJOTHYHBIE 3aKOHOMEPHOCTH MOKHO NOA-
METHTh TAKXKE K Y PaBHBIX CYMM CaMHX HATYPaJbHBIX YHCEJN
M WX KBaJpaTOB. BCIOMHHTE, KaKHe Mbl HMEIH PaBEHCTBa:

AJs BePBHIX CTEneHel:

1 +2=38,
44+5+4+6=718,
94104 114-12=13 - 14} 15;
NOAYEPKHYTOE “HCJIO paBﬁO NPOU3IBEAECHHIO Yucia CJa-

raeMbix CJesa M Cnpapa OT SHaKa PaBEHCTBa;
JLIs1 BTOPLIX CTEMeHek:

32 __!___ 43 —_— 52’
1004117412 =13" 147,

212 - 22° - 23° |- 24* = 25* - 26° - 27%;
noaYepkHYTOE uucao (03 HOKA3aTENd CTENEHH) PaBHO
yABOEHRHOMY NPOW3BELEHHIO YHCHa CATaEMbIX Caesa
Ha YHCJAO ClaraeMblX CHpaBa (OT 3Haka paBEHCTBa).

Ed
® ES
VI. 3rakoMa JH BaM Takad TaOJHIa YMHOXEHHS:

—1_J ) 3 S A R B B P ™
2 4| & 8110 (...} ...| 20 | ...} 22
3 6 9 | 12|16 {..f{...]3 | ... 3
4 8 12 162 |...|...|4p | ... | 4n
5 10 15 20 25 '
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[Tpoussenenne kakoro-HMOynab “ACaa BepxXHeR CTPOKM Ha JIH0-
Ooe 4HC/AO KpafiHero cneBa CTONOL2 PaclogoXKeHO Ha Iepe-
ceyeHdH <¢TOM0LA U CTPOKH, 3aHHMa€MbIX COMHOMHTEMSMH.
Tak, HanpuMep, yuco 12 pacmoJoseHo Ha nepeceyeHud verT-
BEPTOro CTOJIONA U TpeTbel CTPOKM WIH lecToro cronblla W
BTOPOH CTPOKH.

Ho, paccMaTpuBas BHUMATeNbHO 3TY TaOnnuy, Bbl Hakaere
€lle HEeCKONbKO JKOOTBITHEIX COOTHOLIEHRH:

a) CymmMa uMcen B m060OM KBajpaTe C BepIINHON B JIEBOM
BEPXHEM YTAY Tabaulbl €CTh OOJBEIA KBajpaT (TO-€CTh Npea-
cTasadgeT coboff KBagpaT HEKOTOPOro YHCHa):

1=1%
14-2-4-2-4-4=3"=(14-2),
14+24+342-44+4+6+4-34-64-9=06"=(1+42-3)
W T. &

6) Kaxnaplll 43 BHINEYNIOMRHYTHX KBaApaTOB 00pasyerca
nyTeM HPHCOCNWHEHHU K NpeAbiAylIeMY KBaipaTy COFRYTOU
NOM MPAMBIM YFJIOM HOJOCKH, HadbiBaeMmo# rHomoHoM. Cymma
YHCes B JMHOOOM TFHOMOHE TDPEACTaBAfeT COG0d Ky6 HekoTo-
Poro yucsas

=13
24+4+2=2°
3-4-64+946+3=3un~ n

B} Kaxnbiif ¥3 BbIIEYNOMAHYTHX KBaApaTOB COCTOHT H3
1, 2, 3, ..., n ruoMoHoB. OTCI0OZa Ciaexyer ¢opmyna, us-
BeCTHAA elle ¢ AHTUYHLIX BPEMEH:

152 b= (1243, a

#
® ES

VII. B xaaccuyeckolt Gopmyne HaA CyMMBI KyOOB Crlarae-
MBIMM ABJAIOTCA MO NMOPAAKY UAYUHE 4YNCJIA HATYPAALHOTO
paga: 1, 2, 3, 4 u 1. A. Matematnk Jluysusap (Ppanuua)
nmoctasya Gonee WHPOKYM 3afayy: HaliTH DPOHSBONbLHBIE
‘ueawle 4umcna @, &, ¢, d, ..., cymMMa KyGoB KOTOpDBIX pas-
HAAaCh OBl KBaZpaTy HX CYMMbL:

-+t =e+b+c+..00

Cpeav uncen a, b, ¢, d, ... HONyCKalOTCA H paBHHIE
Mexay cobod.
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Tlono6pate noaxonsuIde YHCA, HE PYKOBOACTBYACH IpH
9TOM KaKuM-HMOyAb NPaBUJIOM, IPOCTO HAYAayy — AeJO TOYTH
Besna gexHoe.

CaenaiiTe BCe-TAKK ABE-TDH NONBITKH, 4 MOTOM TPOAOJIIKAH-
T€ YTERHE.

JIBYyBHAIO yAQM0Ch HONYYRTh 3aHATHBII Pe3yJbTaT, CyTh
KOTOPOTO  JIETKO  yACHWTb H2 CJeAYIOUMX JKBYX IIpH-

Mepax.
(Ipumep 1. BosbmeMm uucao 6. Oro nenntcs Ha 1, 2,

3 1 6. A CKONbKO Ke penurenedl y kaXcAOr0 U3 3THUX fe-
JuTesen? ¥ uyucaa 1 —oOAHH JAenuTenb, Y uHcaa 2— ABa
zemdrens (1 m 2), y unacia 3—nBa gemrenas (1 u 3) n,
HakoHeil, y uucaa B-—ueruipe penurens (1, 2, 3 u 6), Bor
5Ty uucaa aequrened 1, 2, 2 u 4 u yI0BRETBODAIOT nHTEpE-
CYIOIIEMY HaC COOTHOIUEHUIO, TO-€CTh WMeeM:

1990199 4 4oa (1 4- 221 4)* =81,

fipumep 2. Bosbmem uucno 30. Ero menurens: 1, 2,
3, 5, 6, 10, 15, 30. Hncno nesmreneli y KaXaoro u3 HHX
cooTBeTCTBeHHO 1, 2, 2, 2, 4, 4, 4, 8. Hmeem:

13_{__23+23 +23+43+43+43_{_83:
=(1 424242 4F-4 4418,

Cnoco8 TpocTOl M OCTPoyMHubilt. [lpumenaTe ero camo-

CTOATEABHO K APYTHM 4HCJAaM.
£ * &

VIII. Habawonenns nHax pagoM HAaTYDaAbHBIX UYHCEN MOM-
HO, pasyMeeTcs, BecTH Geckomeuro., BoT ewe oaus npu-
Mep JOCOIBITHOrO COOTHOIIEHHA MeXAY  HaTypa/bHbIMH
yrCcaaMH.

Paspemnm paa HartypanbHLBIX ynces Ha CAeLYIOLlMe pym-
me: 13 2,3; 4,5,6; 7,8,9,10; ... B neppoit rpyme—
OOHO 4YHCNO, BO BTOPOH — B2 CJAEAYIOLIMX, B TPETheld —
TP M T. A, B #-f Tpylme—p uuces]. 3amMeyaeM, YTO
nepBoe U -NOCAEAHEE UYKCJAa B KaXKAOH TpYIHe Onpeiena:oTcs
o popMyaaM:

n—1n nint1
( 2) 41 u (2+ b

Tie #— HOMED IpymmsL
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Uucna Kaupoffi TIpynmel COCTaBAAIOT  apHPMETHUECKYIO
NPOrpeccrid ¢ pasHocTs0 d==1. 3Had 4HCA0 4JeHOB (1) B
KaX ol rpylne, a Taike ee NEpBbIR (@,) W nocaessud (@,)
YJleHbl, MOXHO TOACYHTATh CYMMY 4HCeJd B KaXJAOW rpynre.

Cymma 4nesoB apudMeTHYeCKOH MpOrpeccuy ompeaenner-
ca no opmyJe:

{a a,n
S=t

Aas waxnofi rpymmbi:

fn—Hn nin-1)
S—[ 2 +1+ 2 —In___[nz—’,—l]rl__rsa—}—n
_ 2 - 2 - 2

O603HauuB CyMMBI pas/iMuHBIX Tpynn uepes S,, S,, S,
S, -+, R HHTEPECYACH TOALKO CYMMaMH TPYTII C HEYETHBIMH
HOMepaMu, OyIeM HMeTsb:

A 3543
S,=—31  S§,=232

54-5 , @k 1P 42—
SszT! et Sy = ;- -

Cymma BCEX 3TUX CYMM paBHa

Sl+Ss+"'+Sak—1z
____"113-{-33—]—53—{—...-{—(21@—— Pl 4+3F54...+22—1)]
3 .

Jas mobrrenedt airebpanyeckuX OpeoGpasoBaHME 3Lech
BOSHHMKAET yBJae€KaTeJbHas 3alada.
3apava, HokasaTs, 4TO

43—+ 03+ @ =1
2 — .

Y rxasanne. ITlpeasapurensno npeoOpasyfiTe dopMyay
oag Cymmb KyOoB (CM. cTp. 333) Tak, 4ToOH IIOJY4usach
- (hopMysla AJAA CyMMbl KyOOB HEYETHBIX YHCem:

1° -8 50 . - 2k — 1)

Bepuemcs x cymme S, +S,4-...-+S,,.,. B pesyaprate
npeobpa3oBaHull, KOTOpbiE TOJbKO YTO NPeAJaraluCh BaM A

335



BbITOJREHNA, MBI UMEEM:

Sy St Ss o b S, =R

Jra ¢opMysa packpeBaeT HAM JOBONBHO JIOGONLITHOE COOT-
HOIIEHHE MEXIY YKa3aBHEIMH JPYNHaMH YUCeJ:

1, 2,3 4,5,6; 7.8 9 10; ..,

2 UMEHHO: eC/IM M3 PAJA 3THX IPYNI BIKHHYTL CPYIUH € YeT-
HbIMH HOMEpaMU (BTODYIO, YETBEDTYIO W T. X.), @ OCTaBUINECH
rpYMIbl CJOMHUTH, TO UX CyMMa OyneT paBHa 4eTBepTOi cTene-
HM 4HCJa CKJAaAbIBAEMBIX IpyM.

Tak, HalpuMep, Cpa3y MOMHO CKa3aTb, YTO CYMMa YHCen
14-(4-+56-F6)+(11 412413414+ 15) passa 3, To-

ecth 81.

#
£ £

IX. Besknil, KTO 3aUHTEPeCcOBaJCs PaCCMOTPEHHBIMH PasHO-
06pa3HbIM¥ 3aBUCHMOCTSIMH, CBS3bIBAIOLIMMH HATY PaJIbHbIE YHC-
Ja, HE MO HE 3aMETHTb IpPOCTeHIMX CBOFCTB HX CYM™, B
YACTHOCTY CYMM HeuYeTHBIX wncem: 1, 3, 5, ..., (20—1).

CyMMa nepBbtXx ABY X HEYeTHBIX uucea 1-+3 paeda 2%,
KBaZpaTy uMcna 2.

CyMMa TNepBblX TPEX HeyeTHbX 4yucesa 1—4-3--5 pabHa
3%, kBagpaTy 4ucaa 3.

CymMa mepBbiX 9eTHpPEeX Heyerswx gucea |43
547 pasua 4%, kBampaty yucaa 4 u T. .

]
i
1
1
T
'
b

I
I\
I
!
U
|
T
1
|
i
1

’._“3:23 T T

'
—lad 3 do - .
]

t
"
)
1
0
1
T
1
1
’
1
)
1

_l..w--._-- I R L -] __i .

a) %)

Puc. 232. Cso¥icTBO CyMM HeUeTHBIX YHCEL,

210 CBOMCTBO CyMM HEUYETHBIX HKCEN CTaHOBUTCS BEChMa
HATJAZHBIM, €CJH NIPeACTaBHTH cebe kBazpat (pHc.232,a), pas-
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JeJIEHRBIA Ha COrHYTHIE NOA IPAMBIM YTAOM IOAOCKH (THOMOHBI),
KaXIbl# M3 KOTOPHIX COCTOUT M3 eNHHWYHBIX KBaApaToB W
ABIAETCA WIMOCTPANHE HeYyeTHOrO YHCaa. JlocaenoBaTenbHOC
NPHCOEANHEHHE THOMOHOB K II€PBOMY €IMHUYHOMY KBaapaTy
He HapyuraeT GoOpMel xBaapaTa (puc.232,6) M TeM CaMBIM M-
JIOCTPHPYET CBOHCTBO CYMMbI HEUETHBIX YHCes 0Gpa30BHIBATb
KBaJpaTHOE YHCJIO.

EcTrecTBeHHO NpeATNONOXATH, YTO HOAMEYEHHasd 3aKOHO-
MEPHOCTh COXpaHAETCA AN CYMMBl JIOGOTO KOJHYECTBA 77
NEPBLIX HEUETHBIX YUCEJ, TO-eCTh YTO 574 cymma BCErZa paBHa
KBagpaTy HHCJa CJaraeMBIX:

143454 (2 — )=r,

7 CNaracMhuix

A Bapyr 3To mpexnonoxeHne He moxaTBepautcs? He nepecra-
HYT JM HAWHA CYMMBl MOIYHHATLCSA HANAEHHOMY SaKOHY, Ha-
YHBAA C KaKOTO-HUOYab, MOXET ObITh OueHb GOMBIIOr0, YHCIa
CIaTaeMbIX?

C 3aKkoHOMEPHOCTAMH, OOHADYXKEHHBIMH ONBITHEIM IyTeM,
BIIOJIHE MOMKET TaK CAYYMTbCH.

Tax wak psaA HaTypaJsHHIX uncesl GECKOHEYEH, TO OIBIT-
Hb!M IyTeM HEBO3MOXHO INPOBEPHUTH MOAMEHEHHYIO 3aKOHO-
MEPHOCTb IJ11 CYMM Re4YeTHhiX uuces. o B 3toM u wer
HeoOxonumocTH. MatemaTika HMeeT CpenCTBa HPEABHMIETL
pesynbTar.

Paccy:xnaem Tak: nyCcTh AJ8 KaKOro-HHOYAbL YMcaa k caa-
raeéMelX CHPaBEA/IMBO YTBEPXKIAEHHE, YTO UX CyMMa paBHa
KBaJIpaTy HX HHCJa:

143454 (26— =4k

£ CRATACMBIX

[NpubasyM Temepp Crefylollee HeueTHOE uucao: 2k-F-1.
M NOCMOTPHM, COXP2HHTCA JU Ta XK€ BaKOHOMEPHOCTH AJISt
cymmel 21 caaraemeix: ‘

14845 oo (2 1)-(2 1) =
k*+2k+1—(!¢—|—l)"‘
3aKOHOMEPHOCTb COXPaHHUMaCh!
CymmMa monpexkHeMy paBHAa KBaJpaTy YHCJIA CJaraeMbIX.

Tax Mel YCTaHOBHJIHM, YTO €CJH NpPEANOJaraeMasl SaKOHOMED-
HOCTb HMEET MECTO XOTA O AMA OXHOTO KaKOrQo-HHGYAL
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ypacna k craraeMeix, TO OHa OCTA€TCS CIpaBeAauBOd U AR
YypcJja CJAaraeMblX, Ha eAMHHBY OGoJblIerc, yem A.

3HauuT, ONLITHYO TPOBSPKY 33KOWOMEPHOCTH Ha A O TpO-
HM3BECTH, HO TONbKO OZHAH pa3. BosbMeM camoe MeHblIee
YHCAO caaraeMerx: Asa. Mwmeem: 1-3==2% Cymma nByX
caaraeMbix (=2} paBHa KBaApAaTy WWHCJA CJaraeMmblx.
CenoBaTeNsHO, O AOKa3aHHOMY, 3aKOHOMEDHOCTh COXPaHHT-
cA H AnA Tpex wieHoB (B-}-1==3); HO eC/u OHa BepHa NJIR
Tpex cnaraeMelX (k=3), TO OHa COXPAHUTCA H AJA YEThHl-
pex (£-+1=4); ecau oHa Bepga A k—=4, TO oua COXpa-
HUTCA ¥ AiA k- 1=5; ecan oHa BepHa A £==>5, 10 oHa
COXpaHHTCA N ANA k—{—] 6 w7 A

ITOT TPOCTOf, HO CTPOTHE C1OCOS paccy}fmeﬂnn Ha3bi-
BaeTCd MaTeMaTHUYeCKON HHAYKUHeH.

Hrak, comuenna paccesnbt! CyMMa #2 IepBbIX HEYeTHBIX
YuCes mpH JI0GOM HHCJIe n CAaraeMblX paBHa KB2APaTy UKC-
Ja caaraemelx. B cnpasemsuBocTn (popMyabl

143454 +2n—1)=r

ana Jmoboro 7 MoxHO 60 Ob1 yOeAMThCA IIPOCTHIM  TOA-

CYEeTOM CYMMBI
148454 - (2n—1)

To popMynie A1 CYMMbl WICHOB apH(METHUECKOR LPOrpecCHH
(caenaitTe!), HO MO CYTH Aesa 3TO Owa OBl TOT ke CHOCOD
PacCy XAeHHA, Tax Kak NPUMEHMMOCTh (DOPMYabi AJA CYMMBL
YNeHOB apU(PMETHUYeCKOd MpOrpeccud TOXKE ONKPAeTCA Ha
TIPHHIMEI MaTeMaTHYeCKOH MHAYKIMH.

&
® &

X. He meHee mo60neITHA B ewie 0fHa OCOGEHROCTS CYMM
HEYeTRbIX uucen. Ecam pan HeyeTHsIX YHCEN, HayuHas ¢ 1,
pasaeNuTh Ha TPYRNB, OTHZEJHMB JNA OEpBOH T'PYMONbI OXHO
yhcAo, AJAA RTOPOH — Apa, ANA TPeTbeA -—Tpu M T. A., TO
CYMMa 4WCes KaXAOH Tpynmel OyxeT pasHa Ky 6y HOoMepa
rpynny {Teopema Huxomaxa).

1= I,

93 — 315,
3= 749411,
4 = 1341541719

FP—  21--23.1.95497-+29,
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Kaxnast cTpoka — CyMMa # 4IeHOB (£ — HOMEp CTPOKH)
apnMeTHUecKoit NPOTpeccHH € MOCTOAHHOH  PasHOCTHIO
d = 2, HO NePBLI ¥ MOCASIHKI WIEHEl TOH OPOrPeCcCHH pas-
HBIE B Da3HBIX CTPOKAX. 3aBUCAT JIM OHU OT HOMePa CTPOKH?
HecomHeHHO.

Ecay XoTure n0KasaTh CHPaBeIJIHBOCTE BHICKa3aHHOTO
CBOfCTBA Js n06Oro 7, To CHadana MoOOWIu3yHTe CBOW
CMEKaNKy Ha OTHICKAHME 3aBUCUMOCTH MeXJAY MepBbIM dje-
HOM apHdmMeTHuecKOll NpPOTpPeccHH H HOMEPOM (1) CTPOKH,
KOTOPYIO COCTABJSET CYMMa 9TOH IPOrpecCum.

Ecay uepes a,0603HaudTh Me pPB L 4jJeH CTPOKH, HO-
Mep KoTopoit #, To &y =1, ¢; =3, aa=7, a1y =13 u 7. A
Tak BoT, Npexae BCEro M IOKAXUTE, YTO

a,=n*—n-+1.

Ho umefiTe B BHAY: Wa ORHON AOrajxe AaNeKo He Yeiellb.
Himyute nyThb pemueHud.

353. Hasofinuean pasHocts

Hanuinure werbipexsuadqioe 4ucao, He Bce LHGPH KOTO-
poro oauHaxkoBel. M3 uupp HaNHCAHHOTG THUCHA COCTABbLTE
ABa BOBHIX uyucaa: M — HauGonbliee BO3MQXKHO® UHCJAO H
m -— HanMeibllee BO3MOXHOe wmcyo, Hailnure pasHoCTh
d =M — m u upogenaiite To ke caMoe ¢ NOJYYEHHOH pas-
HocThIO. [loBropss 3T HelicTBHA HEKOTOPOS UHCJIO pPas, BEH
HeNpeMeHHO NpHaeTe K pasHocru 6174, Kotopas ece Bpems
u Gyner MOBTCPATLCA NMpH NPOAOGNKEHUH Npoilecca.

Ilyers, wanpumep, nepRoHayalpHOe 4HCAO ecTb 4818,

M, = 8841; m, = 1488; d,=7353;
Mg =17533; my == 3357; dy=4176;
M, =7641; my = 1467; d,=6174;
M, =7641; m, = 1467; d,=6174 ur. A

Kak noxasatb, 4T0 3TO ABMeHHE MMeEeT MeCcTO IJA J 10«
60 I 0 YeTHIPEX3HATIONO YHCIA?

E. H. Jlam6una (r. Pasanb) noxasasna, 4to nis Iokazas
TENbCTBA 3TOTO CBOHUCTBA AOCTATOYHO YOEAUTHCA B €r0- chpas
BeANUBOCTH A1 30-H UeTHPeX3HAUHBIX YHCeMN.

Kak ona paccyxpana ¥ xakue 370 uucaa?

Hearsss a1 emle yMeHBIIHTHL HEOGXONMMOE KOJHIECTEO
HCTILITYeMEIX UyHCeNn?
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354, CumMeTpHyHas cyMMa (HEpacKyuledHbIH opeuiex)

Hanummre nio6oe neioe uncao B 2, 3 uav Gosblue 3Ha-
wop. IIpubaBpTe K HeMy YUCAO ¢ NepecTaBJECHHHMU UH(-
pami. To xe caMoe npopedaiiTe ¢ NOJAY4eHHOR CyMMOil.
OnwiT OOKASHIBAET, UTO, NOBTOPSA ITU JEHCTBUA HEKOTOpOE
QUANIO PA3, BHL HEMPEMEHHO B KAKOM-THGO M3 PesyibTaros
NOJIY9IUTe YHCIOQ, KOTOpPOe ONMHAKOBO UHTAeTCd cJieBa Ha-
IIpaBo ¥ CIpasa Haleso.

Heckoubko npumepos:

38 139 48017
+ g3 T 931 T 71084

121 , 1070 , Ti9101
-+ 0701 101911

771 . 921012
+ 910122

431134 -

WHorza pans HOCTHKEHHH CHUMMETPHUHOTO pesyJabTara
TIpHXOMUTCA OenaTh Godblloe Jucio Maros, Ecay, HanpH-
Mep, Bbl HagHere ¢ yucia 89, To oXuAaeMHH pe3ysbTat Io-
RyguTca He okopo, Toapko 24-it mmar mpHBeieT K CHMMOTPHU-
HOoMy peayasTaty: 8 813 200023 188,

Y6eantech!

A Moxer ObiTh, HalleTcs M TaKoe YHCHO, KOTOpPOe HH-
KOraa We DPHBEAET K CHMMETpHuHOMY pesyibTary? IloBu-
JUMOMY HET, HO 3T0 HHUKeM elje He JOoKa3aHOol




TJIABA YETBIPHAZIUATAS
YUCJIA JPEBHHE, HO BEUHO HOHBIE

A. NEPBOHAYAJILHBIE YHCJA

355. Yncaa npoctole ¥ COCTABHBIC

Uncno & HasbiBaeTCs  ReJuTedeM  ULeaoro ywena A,
ecnu B pesyJsbTarTe nedeHus N Ha g noayyaeTcs CHOBa
4HC0 LEeNoe.

Camoe wmenbuiee npenoe gucao l. Ouo nesnrca  6e3s
OCTaTka TONbKO HA CaMOro cefs; 3HAYUT, ¥ YHCHAAa | TOJBKO
onMH AesuTens. Besxoe mpyroe iednoe yncao Wmeer anbo nsa
jenurena {eauHuny u camoro cebs), mubo Gosbine yeMm nBa
ZenuTeds. ,

Toabko Ha eRuHMIY W Ha CeGs AendTcs, HanpuMep, Ta-
Kue uMcaa, xak 2, 3, b, 7 u gpyrue.

Yucno 4 nmeer Tpu neauteas: 1, 2 u 4; vicao 6 —ue-
Teipe meautenas: 1, 2, 3 u 6 u T. A

Uncsa, MEOLIME TOJBKO ARa AETHTENA, YCJIOBAIACH Ha-
8bIBaTh HPOCHIGLMU, IR HEPEOHQHAALHMMI, YACTaMH, Huoaa,
Y KOTOpuIX Bonbure ueMm ABa AEJWTENs, Ha3hbiBAlOTCA COCHMA6-
HBLML.

HaumeHpmuM npoCTEIM UHCAOM ABJMAETCA uyMcao 2, 3To
€AMHCTBEHHOC 4YETHOE TPOCTOE wyucio. Bee ocTaabmbie npo-
CThIE YMCJA, OYEBHIHO, CAEAYET UCKATh TOJBKO CPeld HEYEeT-
HBIX YHCEN, HO, PAa3yMEETCR, HaJeko He BCAKOe HEYETHOE
YHCJIO — NIPOCTOE.

Tak, Hanpumep, HedeTHwle uncaa 3, H, 7, 11, 13—mpo-
CTHIE, a Takue HeveTHHle 4MCJaIa, kax 9, 15, 21 — cocraBube;
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O nwmeer tpu meamrens: 1, 3, 9, uucao 15— vyermipe Jenu-
rensa: 1, 3, 5, 15 u 1. 4.

Jlio6oe cocTaBHOE YHCI0 MOXHO pasjaraTb Ha COMHOMKU-
TeNn A0 TeX TIop, MOKA OHO HE PacHajieTC] Ha OxHH TOJBKQ
upocTele yucaa. Hanpumep, 12=2.2.3; 363=3-11.11ur. &.

[TpocTeie uncsa RBAAIOTCE Kag Obl NepBUYHLIMH 3JeMeH-
TaMH, U3 KOTOPHIX COCTABJSIOTCS Bce wvuchaa. [loHATEH mo-
3TOMY HHTEPEC K NIPOCTHIM YHCIaM CO CTOPOHBHI MATEMATHKOB.

356. «3paToctheHoBO peleTo»

Kax ke BLIGpaTh TMPOCTHIE YHCHA U3 COCTaBA BCEX IMEJBIX
yyicen? OYeBrIHO, YTO YyeM GOMBbLIE YHCT0, TEM TPY HHEE PemaTh
BOIPOC, HMEET JU OHO nemautesefl, MeHbIHX cebs.

Korga sepHa OTnens:oT OT NpUMecell, OPHMEHAT Cre-
HH3aAbHbIE CHTA C OTBEPCTHAMH, COOTBETCTBYIOLIMMH pa3sMme-
pasM 3epeH.

BoT Takum Xe IpUMEpHO CMocoGoM OTHEJAIT W IPOCTHIC
YHCA OT COCTABHBIX.

TpeGyerca, TIPeXNONOXKUM, BBLACARTD BCE NPOCTHE YUCJA
B npeiesax OT 2 JO HEKOTOPOTO MAHHOTO LEJOoro uucaa V.
BrommuweM cHayasa nompsa BCE LEJBIE uUKcHla oT 2 a0 N
2,3, 4,5,..., N. Ileproe npocroe uucao 2. Tloagepxuem
€ro, a BCE YHCAA, KPATHBIE ABYM (YETHBIE), 3auepkHeM. [lep-
BOEe M3 ocTaBUIMXCA uncea 3. IlomguepkHeMm €ro Kak IPOCTOe,
a BCE YNUCJa «4Yepe3 JABa Ha TPeTbe» (TO-eCThb KPATHHIE TpeM}
3avepkHeM. [lepBoe 4HCJI0 M3 OCTaBIINXCH Temeph 5 {uuciao 4
yxe sadepkryTo). [ToauepknBaeM ero kKak MPOCTOE U 3auep-
KiIBaeM BCe UYHC/A «Yepes ueThpe Ha NAToe» (T0-eCThb KpaT-
Hble OATH) B Tag naJjee.

Bce nonyepxHyTee uncsaa W o0pasyloT TabJuLy HPOCTHIX
yHces B mpenesax oT 2 mo N:

2, 3, A4 5 A6 1, B 4 #,
11,. 72, 13, #, 15, #, 17, 15, 19, 20,
o, 22, 23, 2, 25, 2, 2, B, 29, %,
31, 92, 33, 34, 3, 3, 37, 38, ¥, #,

- . . - . © L] - a - L] L] - - > o



Takoii croco6 NOCTENSHHOTO «NPOCEHBAHWA» YUCENM OBLT
npuayMar 6osee yem 2000 NeT Hasan rpevecKUM MaTeMaTHKOM
Ipatocienom (276—196 rr. go H. 2.). IpatocdeH He 3ayep-
KHBAJl 4uCra, KpaTHee 2, 3, 5 m T. 4., a NpoKasblBald Jil-
pOUKM Ham HUMH. [JoayyasoCh He4TO BpoAe peleTa, CKBO3b
OTBEPCTHA KOTOPOro XaK Obl HPOCEHMBAMHCh COCTABHBIE YHCJA,
a NMpOCThie oCTaBaduch. Tak A0 CHX MOp 3TOT cmocof mogy-
yeHHs TaGAHIBI MIPOCTBIX YMCEA H HASBIBAETCH SPamocihHero-
SBM PEHtemont.

Cnocof, kaxk BUAMTE, OYEHb KPOHOTJMBHIH, HO BIOJHE
HAJexHbli.

[o/IeKTHBHBIMY yCHIMAMA TaOJsHlla NPOCTBHIX 4Kcena B Ha-
cTosulee BpeMs AOBEAEHA n0 10 MHJINUOHOB, TO-€CTh HMEETCH
Tabnrna BCeX OpoCTRIX umcen or | xo 10000000. 3a mpe-
HeMaMH 5Tod TabNHIM M3BECTHH TOJbKO OTAEAbHBIE TIPOCTHIE
uncna. Tak, Hanpumep, MaTemaTuk-capoyuka K. M. [Tepy-
muH B 1883 r. jokazand, uToO uKkCIO

2% — 1=2305843009 213 693 931

€CTh 4YUCAO HPOCTOL.
JauarensHoe BpeMA YHCIO

2171 =170 141 183460469 231 731 687 303 715 884 105727

OBi0 HAUGOIBINHM H3BECTHBIM NPOCTHIM YHCAOM. [IpH MomoilH
COBPEMEHHBIX OLICTPOAEHCTBYIOUIRX BBIYUCAHTENbHEIX MALIHH
B Jloc-Amxenoce OmiIO HOJyyeHO eule OGoJplliee NPOCTOE

YUCJI0:
92a1__ |

B HacTosillee BpEMA STO HUCAO H ABASETCA HaHODJBLIHM
W3 USBECTHBIX HPOCTHIX YMCEN.

H. M. IlepBymuH, kpoMe TOro, nOKasas, 4T0 COCTaB-
HBIM €BAAETCH 4ucao 2° -l-1, Tak kak OHO HeJUTCA Ha
167772161, Uneao 2° comepsur 2525223 mudbpeL.. Pe-
syapTaTh [lepBymmea Obuir npobepern B IletepSyprcxoil u
Iapuxckoit axameMMAx HayK B MOATBEPKAEHBI.

Ouenb KpOmOTMIMBYIO pPAGOTy MO YCTAaHOBJACHHIO AEHTE-
nefl Gonbluux yucen puja 27 --1 npomesnan B HeZABHEE BPEMs
M. H. Cnoboxcxoft, Oyayud eimie CTyZEHTOM ['DOSHEHCKOro
TIeZAaTOTHYECKOrO HHCTHTYTa. OH  CaMOCTOATENbHO Hallen
¥ JI0KasaJ HHTEDECHYI0O TEOpPEMY, NO3BOJAIOILYIO Cpasy
HAXOAUTL JeNuTenb uucaa 2°—1 g8 pasHOOOPasHeX

343



smayenui uucaa p. Hanpumep, OH moxasan, B 4aCTHOCTH, YTO
yuco 2°99%%%1 — 1, comepKalee CBBUNE YMOAYTOPa MUJIHOHOB
uupp, Zeaurca Ha yucao 10004 663 *).

MaTeMaTHKN, KOHEYHO, HE MOIJIM MMPHUTBCH C TEM, 4TO
NPOCThIE YHCJI2 J0OBIBAIOTCA KyCTapHBIMH CrocoGamu. Him,
€CTeCTBEHHO, XOTEeNOCh CO3AaTh Takyw ofumyw dopmy-
Ay, KOTOpPas B 3aBHCHMOCTH OT BCEBO3MOMKHBIX HEJBIX 3Ha-
YeHHH BeJMYHHH 1 JaBaja Obl TONbKO MpoCThie yHcaa. Ho,
VBbl, Takas GOPMy7na Okasalach «CHHed nTHued». Ee HuKTO
TaK H He HofiMas O CuX IOp.

357. HoBoe «pewmreTo» NJ9 MPOCTHIX YHCE]

3a 2 TeICAYENneTHs, OTEEASIIIHME HAc OT JIpartocdesa,
TEXHUKA <OTCEHBAHMS» MPOCTBIX YHCEN DABBUNACH OT NPUMHTHB-
HOTO «pemieTay RO UPHMEHEHHS 3/MEKTPOHHBIX MALIUH, BBHIOJ-
HAIOIMKX BBIYHCNEHHA C ObICTPOTON PACHPOCTPIHEHUS 3JEKTDU-
yecTBa*¥).

Ho nas «Menxux HaxoOHOCTEH» HENNOXO UMETE NOJ PYKaMH
#1 OOBIKHOBEHHOE «PeweToy. [IocTene o NOSBHANCH HEKOTOPHIE -
YCOBEPUIEHCTBOBAHUA U B 2TOH «PYYHOHA TEXHAKE» OTCEHBaHHs
npocTelX uuces. Hanmpumep, meMHOrMM 6oJee ABajuaTyd JeT
Ha3al OJHO U3 HOBRIX «PEHIET» TPHAYMAJ CTYLEHT-MaTeMaTuK
C. 1. Cynaapam (Muaus)***).

4 7 10 13 16 19 ...
712 17 22 27 32 ...
10 17 24 31 38 45 ...
13 22 31 40 49 58 ...
16 27 38 49 60 71 ...

DTO «peleTo» NPEeACTaBAseT cofoll Tabauny, COCTOALLYIO
13 GECKOHEUHOrO KOMMYecTBa OECKOHEYHBbIX apHMMeTHYecKHX
NPOTPECCHil, NpHYeM KalXXJABH YIEeH HEPBOH NporpeccHu

4,7, 10, 13, 16, 19, ...

*) Padota M, M. CroGonckoro Halleyataua B RypHane «MaTeMatika
B mEKonen, N 1, 1953 r.
#¥) D11 CYeTHRIE MANINHEL, HANPHMEP, B COCTOAHAY BRNOINATL CBHIE
20000 cnoxennii uan 2000 yuHomeund ZeCATHIHAUHBIX YHCEA B CEKYHAY.
#¥%) Jlpa HOBHIX «PELIeTa® THChMOM NpHCIad Mlle MHXeHep-CBA3HCT
M. Coykyn (HexocroBaxus).
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HauWHAaEeT HOBYW Oporpeccuio. PasHocramu mporpeccui
ABJAKOTCA BCE HEYCTHHIE 4HCaAa, HayuHasg ¢ 3:

d,=3, d,=5, d,=7, d, =9 u 1. .

Ecan waxoe-zudo wucso N scmpewaemesn 8 amoi mab-
auye, mo 2N~ 1 — nenpemenno wucao cocmasuoe. Ecau xee
yucaa N 8 amoi mabauye nem, mo 2N -~ 1 —xuciao npocmoe.

Ilpumepsn. 1) B Tabmuue wer uyucaa N=3, Caeiosa-
Tenbro, 2N 4 1=7 —uncao npocroe.

2) B rTabnune HeT 4ucma N=0, cJeAOBaTeJbHO,
2N 4-1==11 —uncs0 mpocToe.

3) YUucna N =6 Tamxe HeT B Talmiue, CAeZ0BAaTENbHO,
2N -+ 1 ==13 —unucsao npocroe.

4) Upemo N=7 ecTs B Tabauue, CAEIOBATEABHO,
2N - 1==15 —4uca0 COCTaBHOEH T. A.

3amenss N B dopuyne 2N -+ 1 mo mopaaxky BCEMH YH-
C/aMH, KOTOPHIX HET B TaGauue {(koTopele xak OBl MPOCEAHHI
CKBO3b [gHHOE «DEIIETO»), MOXKHO NOJY4HTB BCE WPOCTHIE
ukcia, KpoMme uuchaa 2.

Kak noxasars, 4yT0 2N 1 —uucso cOCTaBHOE AN Y-
CeN, «3aJEPKaBLIMXCA B pelleTe», U MPOCTOE AId «IIPO-
CEABIIUXCS UMCEM»?

358. [10ACOTHH MEPBHIX NMPOCTHIX YHCEN

2 3 5 7 11 13 17 19 23 29
31 37 41 43 47 53 59 61 67 71
73 79 83 89 97 101 103 107 109 113

127 131 137 139 149 151 157 163 167 173
179 181 191 193 197 199 211 223 227 229

359. Eule ofWH ¢nocod moayuenust MPOCTHIX 4HCeEd

BosbMeM 1 u m1060€ KOAMUECTBO 7 NEPBHIX YPOCTHIX 4YM-
cen. Bce 3TH umcsa OPOU3BOJBHBIM O6pasoM pacnpensianM
wa 2 rpynnbl. [lepeMHOXHM uHCna kaxIOf Tpynmbl; o6pa~
ayeTcs JBa NpOM3BeleRHdA. EcCiM CyMMa WM PasHOCTh 3THX
BpousBeAeHHH JgacT 4ucao N, MeHblllee, ueM KBaapar
(n-1)-ro mpocroro yucna, T0 N -—RIPOCTOE YMCJIO.

03pMEM, HAlPAMEpP, 1 W YeThipe MepBhIX NPOCTHX YHCAR,
To-ecTh }, 2, 3, 5 u 7. [IAToe mpocroe uscao 11. 3amerum.
yro 11*==121. 3HAuuT, YXa3aHHHIM CHOOCOOOM MH CMOMEM
o6pasopaTh HPOCTHIE 4HC/IA, MERbiMe, deMm [21,
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Pacnpeaenum B32Tele 4ucaa Ra 2 cpymme:: 2, 3, 5,7 u L.
Q6pasyem uncao: 2-3.5-7— 1 =209.

Tak xax momydusineecs uyucio 209 Gompme 121, To mo-
PYYUTBCA 32 TO, YTO OHO NPOCTOE, ME HE MoxeM. Jefcreu-
TEJNBHO, B Tabauile MpOCTEIX unces (cM. 358) ero mer.

Pacupepenum B3ATHE uwHCAa no-uHOoMYy: §, 3, 5, 7 n 2.
Obpasyem aBa yucha:

N,==1.3.5:7—2=103, N,=1.3.5.7-}-2=107.

Kaxmoe us vux MeHblle, yeM 121, enenosateinsao, 00a [oMKHb!
6nTy npocTeiMH. B caMoM mense, ecad Gbl OHM OBLIH COCTAB-
HEIMH, TO pacuazaiuchb Obl Ha HPOCTHIE COMHOMKUTENH (CM.
cTp. 342), Ho U3 cnocoba 0OpPa30BaHHA ITHX UHCEH CAEAYET,
4TO HH OJHO W3 HUX He Jnenurtca Ha 2, 3, 5 mau 7. He mo-
ryT uucaa N, u N, HeauTeCs H Ha CJAEXyIollge, CTapiuiec
IPOCTOE YKCAO, TO-€CTh Ha 11.

B camom zene, momycTum, 4yTo NV, (unu N, ) genutca Ha 11.
Tak Kak kaxZoe u3 HMX MeHsuwie 121, To yacTHoe Oyaer
MeHbnIe !l H, CenOBaTenbHO, HE  MOXET COAEPKATh HHBIX
TNpOCTHIX MHOXMUTenedt, xpome 2, 3, b wan 7. Ho B Takom
cayvae N, (maun N,) Aennaoch 6u Ha Kaxoi#-TO H3 9THX MHO-
KUTE/eH, YTO NPOTHBOPEUUT crocoly obpasoBarMA uncaa N,
(v N,).

Ecanm w nepsoft rpynme oTHeceM d4ucaa 1, 5 u 7, a Ko
BTopoii 2 u 3, TO CMOXeM o00pa30BaTe €€ JBa IPOCTHIX
yycJaa:

1.5:7—2.3=29 u 1.5.-74-2.3=41.
Eme HECKONbKO BO3MOXKEBRIX KOMOHHAUHI:

1.3.7—2-56=11, 1-3-7+2-5=31,
1-2.3.5—7=23, 1-2-3.5-+7=37 n.7. o
OueBniHO TaKke, 4TO MOXHO TOBBICHTH CTENeHb Mi060ro
COMHOXMTENA MEPBOH HWAM BTOPOH TPYIIBI ¥ CYyMMa HJIH
PasHOCTb HPOW3BEAEHWH CYAYT NMONPERHEMY JHaBaTh NPOCTOS
YHCTIO, €CAM TOJBLKO OHU OCTAHYTCS MEHBIZHMM,.UEM KBaIpaT
(n — 1)}rv nmpocToro uncha.
HelicTBuTennHO,

1.3.5-7—2*=97, 1.3:5.7}2°=113,

1.5.7 2.3 =17, 1:5.74+2.3 =53,

1.3.5°—2%.7=47, 1.3.5°+2%.7=103 u 7. &
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CocTtaBnaa nopoGrOro polla KOMOMHanu# BCETO JWLIL H3
Tpex uaucen: 1, 2 u 3, moxHO 00pasoBaTh BCE NPOCTHE
uucaa, MeHbmue 25. Bl 6e3 Goabmyx 3aTpyAHEHHE CMO-
weTe 06OCHOBATH 3TOT CNOCOO TNOMYYEHMS HPOCTLIX YMCET.

360. Croapko NMPOCTHIX uHCen?

Tabmuna YIPOCTRIX YHCEJ HE ¥MeeT IOCJeHEro 4YHucia.
Yucno npocTeix yHcess O6eCkoHewyHo. 3TO JoKasald ¥} elre
Esxapa. Ho pacmpenensioTcs mpocTele YHCaa B HATYPaJbHOM
PARY O4eHb HepaBHOMEpHO. [IepBRIT mECATOK HATYPaNbHBIX
UHCEN COAEPHUT 4 mpocTHIX, To-ecTh 40% .. [lepBag coTHA
HaTypanbHBIX 4YHCeJ COAepXuT 25 mpocThiX, To-eCTh 25°),.
MuATMON WEPBBIX HATYPaJbHhIX UHCEN COASDNKHT YKEe TONBKO
8%/, OpOCTRIX uwCen ¥ T. M.

Kak npn momowy pacuera Ompenesaurs, XoTa Ol npubau-
JKEHHO, CKOJBKO K€ TPOCTHIX YHCEN COAEPIKUTCA B PAAY
HaTypaJbHRIX HHCEN OT 1 jmo J060oro yucna N?

STOT BONPOC OKA3aJACH HACTOJNBKO TPYIZHHIM, YTO TOYHOH
popmyssl HeTr M mo cux nop. Ho Halimena mpubnnmeHHad
dbopmyna, MOsBOAAOIAA TEM TOYHEE HAXOAHThL YMCAO # TPO-
CTHIX HMCEN, UPUXOAALIMXCE HA N NIEepPBRIX YUCEa HATypasb-
HOTO psaa («IVIOTHOCTb» pacHpeleneHus TPOCTHIX uHcesn),

yeM OGoapine N:

0,43429.., -
H = 'lgT -N )n

B. YHCJA ®HBOHAYYH
361. IyGauunoe HcIbiTalNBEe

B nauane XIII sexa B ropoze ITnase (Mrtamms) xkun Goab-
IMO¥ 3HAaTOK BCEBOZMOMHBIX COOTHOIUERHA MEXAY HHCHaMH A
BECbMa MCKYCHBIH BRIMHCJARTENb JleoHapao (¢ aofaBieHHeM K
ero umenn [lusamcxusi). Ero ssanay eme duborauun, 4T0 3H4-
anT ChiH Borayuu. B 1202 rony on H3aaa kHMI'Y Ha JATHHCKOM
A3hIKe nox HasBanueM «Knura o6 abaxe» (Incipit Liber, Abbaci

# JokasaTeabeTBO EBKanaa uMceTcs, B yueSHHKAX 0O TEOPHH YH«
cen, a Taxe B kuprax: . H. Bepmau, Yucno u nayya o uem, [oc-
rexu3natT, 1954; I Panemaxep u O. Tenany, Yucna u urypsr,
OHTH, 1936.

*#) 3a noApoSHOCTAMH OTCHIIAID 4uTaTeNed K KHAraM, YKa3audbid

B nIpeibayineM NORCTPOYHOM IIpUMEHaHHn.
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compositus a Leonardo filius Bonacci Pisano), conepmainyo
B cefe BCO COBOKYNHOCTb 3HaRHH TOr0 BPEMEHU MO apudme-
THKE # airedpe. Jto Obila OXHA W3 HepBeIX KHMT B EBpone,
YUMBIOAA YNOTPEGASATH ACCATHYHYXO CHCTEMY CUMCACHHA.

Kaura Jleowapao [Imsanckoro nodyunsia mHPOKOE paclpo-
CTpaseHHe ¥ GoJee ABYX BEKOB fBJISANACH HauOoJee aBTOPHU-
TETHBIM HCTOYHHKOM 3HaHHWH B 00s1aCTH 9uces.

[To obbluasm TOro Bpemerd PuboHay4H yuaCTBOBAI B Ma-
TEMATHYECKHX TyPHUpaX (IyGMUYHOE COCTA3aHHE B HAWMYUIIEM
1 Raubosee OBLICTPOM pellIEHHH TPYAHBIX 3anay; HEUTO BpPOAE
HAIIMX MAaTeMaTHYECKMX OJHMIHAK).

JIeorapioBO MCKYCCTBO B PELUEHHH HHCJAOBBIX 345a4 M3Y-
MIS/I0 BCEX.

Bricokas penytannas @®uGoraudd HpUBNEKIA OAHAMIL!
(B 1225 r.) B [luay rocynaps Pumckofi umnepnu ®puapuxa li,
KOTOPBI NpHEXal B CONPOBOX/EHUH TPYHIE MAaTEMaTHKOB,
JKEJaBUWIMX gyOGAMyHO HWCHbITaTh JleoHapno. OaHa us safad,
IpennoXeHHBIX Ha TYpHHpe, UMena CaeJylolllee COMEpKaHue:

Haiimu noanedd xsadpam, ocmeiomuiics noansm x8ao-
PaAmoM Kax nocae Y8eAUHEHUS. €20, MAaK U noc.ie yMeHb-
wenns Ha 5. HamoMHIO, UTO NMOJHBIM KBaAPATOM HA3BLIBACTCH
YHCAD, U3 KOTOPOI'O TOYHO H3BJIEKAETCA KBaAPAaTHBIA KOPEHb.

Duborayyy NOCNE HEKOTOPHIX PasMBUIIEHHI HAanles TaKoe
yuea0, OHO OKasaJoch LPOOHBIM:

8L (1)
144 7 12/°
JleiicTeuTensro,
1681 961 1681 2401

w0 T 1 T
41\? 31\*
(i) —5=(r)

41\2 49\?
() +5=(%)"

KaxumMu COOOPAMEHHAMH DPYKOBOACTBOBAICA PudoHayun
BO BpeMA TYPHHpE, 3TONO Mbl HUKOTZA HE y3HAEM, HO 3afauy
OH pemnyr GJecCTALLE.

Bropouem, MoxeT OblTh He Tak YK JaJe€xa OT HCTHHB!

Jorajka, BbICKA3aHHAA CTYAEBTOM JIECOTE€XHHYECKOrO WUHCTR-
TyTa B r. Momkap-Ona, Bayecnasom HesaOyaxuusim:
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— He ucxoaua ym PuboHauuy B CBOSM DEHIEHHH OPELJNO-
HEHHOH €My 3alaud H3 TeOMETPHYECKOTO INPEACTAaBJACHUA
BCAKOrO TOJHOPO KBaZpaTa KaK CYMMbl [OC/IEHOBATE/IBHEBIX
HEUYETHHIX uuces {cM. sazayy 353, IX)?

OcCHOBEIBAACH Ha 3TOM npenanonoxeHuu, Bauyecaar Hesa-
OyNxHH HAlIes OPUTHHAALHOE W HATJAAHOE PEllleHHe 3amayu
OpGouayyy, WHTEPECHOS UMEHHO TEM, YTO OHO IO HAee OJH3KO
K MeToJmaM TOH 3H0XMH.

[TpuBoky ero petleHye ¢ HeOONBIUMMM HU3MECHEHUAMH,
BMECTO HCKYCCTBEHHOTO aireGpandyecKoro peweHus, omyOmu-
KOBAKHOTO B IEPBOM U3/ aHHW 3TOH KHHUTU.

‘
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bodo e ol oda adamba oLo -
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@) 7 )
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Pac, 233. Llenme ancha — x8anpathl.

BbINpAMHB THOMOHH!, AONOJHAOIINE EIHHMYHBNT KBal-
par X0 JIOOOTO Ienoro KeaapaTa (puc. 233, @), NOJSYydYHM
GeCKOHEYRYI0 CTYNERYATYyH (HCypy C OAHHAKOBBIMH IIO-
poxkamu B 2 kaetku (puc. 233,6). OGpeizasg 31y (urypy
Ha JoboM CTOMGMKE COpaBa, IOAYYHM PSA  CTYOEHYaThiX
duryp, usobpaxamolMx BCe uUeJbe  YHCIR — KBaAPAThH
{puc. 233, ).

Pucyrox 233 DpoxaselBaéT, YTO CPEAM UEHBIX HHCET —
KBAZPATOB — HET W HE MOXKET OBITb TaKHX, KOTOPHIE YIOBAE-
TBOPSVIH Obl VCAOBHIO 3aMauu, o

CnenoBaTeNbH0, UCKOMOE HHMCAO0 — Apobh Baja -~ .. B
yuraa 5 u nprdapaas 5, nmoayuvaem: :

m?—-5ut  m*  m®5n*
R R

Mo ycaoemio m*—5n®, m* W m* ~5n° ~— neapie uucHa —
kBaapaThl. Takue 4ducna CyUIECTBYIOT, €CJH CYUIECTBYIOT JE-
Mallue pafoM paBHOBENHKUE THOMOHHM BEFGDC u EHJ/KGF
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{pnc. 234, @), unca0 KNSTOK B KaXKAOM M3 KOTODHIX DABHO br®.
Torpa, BbluwTas u3 KsaapaTHoro uucia AEFG (m®) THOMOH
BEFGDC (5n%), monyyaeM xsaxpaTHoe uucao ABCD (m*—>bn®),
a npubasaas k wucay AEFG rromor EFJKGF (on%), noay-
yaeM KBalpatHoe uncao AHJK (m* - 5n*). Hailzem 911 wucaa.
PaspeskeM THOMOHH [0 cTymemuatoil smuud CFJ (raxiaa
CTYTIEHbKA — CTOPOHA KJRTKK) W H3 NOJYYCHHBIX yacTefl BhI-
JOXUM Tpsioyronbrukd DEBG u GHLK {puc. 234, 6).

H A
77
avh

5 £ M BVA0

. "
FL) 0,@-

“ gl——C ne
»q—&’—-—“—b—* 1—&—-—1—{5’——& 11{‘

4 6 K OWAg G
aj )
Puc. 234, Tak Mor pemare PuboHauyH.

Omaonum GN=CGK=54 n nposenem NM||DE. Toraa,
rax xak DEBG w GHLK paeeosennkn, 10 ni1. BHLP =

nn. DERG a i bu* a
. DEMN. Toraa —pspym= 5= » HH s b
s abla-4-B)
CaenosaTeanHo, # =T "
EcTecTBEHHO INPEANOAOXKUTH, YTO, HAOPHMEP, @ KpPaTHO
natn: a=—>5k, rae k=1, 2, 3, ... Torna pp =R Ok 1)

bk —b
U b=—4} eCTb eQVHCTBEHEO BO3MOKHOE 3HauyeHue b, obpaumar-
wee 371y ApoGb B LEJ0€ 9uCa0 — kBaapat. Ipn sTom # =6k,
Hrax, a=—5%k, b=4k, n=—06k. 3paMeHaTeNb HCKOMO
Apobu n*=(6k)*. Hafinem dguciurens m®. HMmeem:

ED— DEMN __on. BHLP __b(e+b) __ 365,

a—b ~  a—b ~  a—b
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Hanee, m=FG@G, no FG=EC uw FG= 0D, a Taxxe OC==
=0F=a. ED=—=ECt+O0D—0C, um ED=2EC—a.
Orciona

EC:ED;«a g meFGe FC—ED4n_ #6h+t5k _ dlk

) ) 3
41\
HCKOME‘]H bil Dﬁb' ﬁ_"(—é: