" AT MopAkoBuu, 1T, B, CeMeH0B

7}

N g ‘ K}a‘w

A ¥
.\‘-

[

MGTOAH“GGHOG
nocooue
AnfA YYnTens




A.[. Menaxesuy, B. B. Camsnes

nreopa

Metoanusckoe
nocoéne
ARA yUuTenA




VIAK 372.8:512
BBK 74.262.21
MT9

Mopaxosuu A. I'.

M79 Anrefpa. 9 Kaace : MeTonudecKoe Hocobue JAA yIHTenR [/
A.T. Mopaxoenu, I1. B. Cemenor. — M. : MuEemosnna, 2010, —
72 ¢. : AN

ISEN 978-5-346-01403-4

B t1ocoSuu 1peAcTARNEHO OPHMEPHCE NAAHKEPOBAHUE Y4eSHOro MATEDUAITA
B 9 Kaacce, pasBACHAKTICA BakHelimue ocobeunocTn yueluuxa A, T', Mopa-
robiua, ILI. C. Cemenosa «Amrebpas —9» (M. : Muemoanua). IHocobue cogep-
JEKET TAKMKe penleHHe TPYAHLEIX 3ajsy H2Z safauauia <AnrelSpa- 9.

¥JIK 372.8:512
BEK 74.262.21
¥aclroe H3ganue

Mopakosuu Anekcangp I'puroprennd,
Cemenor ITagen BranuMupoBHa

AJITEBPA
9 xnace

METOAMYECKOE ITOCOBHE AJIA YYHTELA

TenepanbBEiil AupeKTop H3AarenbcTBa M. H. Besguxonnan
Tnapnuit pegaxrop K. H. Kyposcxul:
Penarrop C. B. Baxmuna
Odopmrenue H xyAo:RecTbeHHoe pegakTipopanne: T. C. Bozdanosa
Texuudeckuit pegaxrop B, I0. Pomuesa
Koppextoput T. B. Hexuneee, M. H. Baxanosa
Homnuwrepaan seperia u rpadbura: A A Noprun
CANHTAPHO-AIHASMBONOrA9ecKOe SARIOUeHHE
2 77.99.60.953..003577.04.09 or 06.04.2000.
dopmar 60>B0Y/,. Bymara obcernan MNe 1.
Tapunrypa «lllxoasnans. Ilevars obcervana. ¥en. neu. a. 4,5.
Tapas 5000 sxa. Baxas Ne 577.

Hazarenserso «Maemosunas. 106043, Mockea, ya. 6-a ITapkoean, 296,
Ten.: 8(499)3675418, 367 5627,3676781; dare: 8(4108)1650218,
E-mail; ioe@mnemozina.ru www. mnemozina.rn
Marasan «Mnemosunas
(poSHMUIIAA A MoMKoONTORAN Npoiska KHHr, «KHHTA — ITOUTORs).
105043, Mockea, ya. 6-a Ilapkoeaa, 290,

Tex. /daxe; 8(495) 783 8284; rea.: 8(495) T838285.

E-matl: magazin@mnemozina.ru
Toproemil oM «Mnexmoanna» (ONTORRA NPOAATKE KHMT).

Ten. /dhaxe: $(495)6656031 (Mporokanaasawlil). B-mail: td@mnemozina.ru
Qmevarago B 000 «Dunrpexcs.

115477, Mockea, ya. Karremupopcras, 60,

© «MreMosuHas, 2010
€ Ovpopunesue. «Mucenoannas, 2010
ISBN 978-5-346-01403-4 Boe npasa salHILeHb



APEAUCNOBUE

Haupnmaa ¢ 2008 roga mspaTenkcTBe «MHeMOozHHA» NYyOAKKYeT
mepepaGoTaHHEIR BADHAHT YueOHOMO KOMIIIEKTa AJIA H3VUeHHA Kypca
anre6pul B 9 Kaacce:

A ' Mopdxosuu, IT. B. Cemence. Anrebpa. 9 xmace. B 24, Y. 1,
YaebHHUK;

A. . Mopdxosun u 0p. Anrebpa. 9 xaacc. B 2 u. 4, 2. Bagaunus.

ITOT KOMILAIEKT OTJIHYACTCH OT H3gasasmeroeda B 1998—2007 ro-
BAX: BO-NEePBHIX, HeCKOABKO HEMCHKACH NOPAROK H3YIeHHMA Tlaparpa-
¢oB; BO-BTODHIX, CASJIAHH PeAAKLUMOHHEIC H COAepMATENALHEIC HaMe-
HeHMA BHYTPH OTAENLHHX nmaparpador yueSHAKA M SATAYHEKA.

B 4eM COCTOAT NPMHOANAAALIEE OTIHYAA DTOTO A3AAAHA yuel-
HUKA OT BCEX NpeIuIAYINuX?

1. Crararnasa § «DIeMeHTH TEOPDHHE TPHMOHOMETPHYECKAX QyHK-
nHiés (B COOTBETCTBHHE C AeHCTBYIOLHM CTAHAAPTOM 3TOT MATepHAI
n3yuaeTcad Telepk B cTApIIeil miKoae), BMEcTO Hee HOABMAACE INISBA
«JNeMenTh KOMOHHATODHKH, CTATHCTHKHE A TEODHH BEPOATHOCTEH».
B nepsyw raasy («PangoRaiapnbie HepABEHCTBA B HAX CHCTEMLI®)
BKJIOYMEH MATEDPHAN O A3EIKE TEOPUM MHOMECTE.

2. Cuar § 13 «Kax noctpouts rpadpmk byaxoan y = mf(x), ecan
uspecTeH rpadar dyExoEuE ¥ = f(x)» (PTOT MaTepHan TaK:Ke mepe-
HeceH B CTAPIIVIO MIKOMY), BMECTO Hero NOABMIcA naparpad <PyHk-

ond gy = %_c., ee cBolicTBa M rpaduKs.

3. CymecTBeRHBEIC n3MeHeHNA npetTepuen § 5, orkpriapiunii ria-
BY 2 «Cucremnl ypasaeHHifs. Telcph oH COCTOMT H3 DATH OYHKTOB:

n. 1. «PagponaibHble YPABEEHHA C BYMA IePEeMEHBEIMU » . 3steCh,
B Y8CTHOCTH, VIOMHHAIOTCH THODAHTOBLI YDABHEHHS M NPUBOAATCH
COOTEETCTBYIOIIAE IPHUMepPH.

o. 2, «I'padMK ypaBHeHNs ¢ ABYMA IePEeMeHHEIME».

m. 3. «DopMyaa PACCTOATNA MEXEAY ABYMA TOTYKAMH KOODAHHAT-
Ho# maockocTa. I'padmk ypasaerua (x — a)* + (y — b)? = r®». DroT Ma-
TEpUaAJl COACPIKANCH M B BPEABIAVIIHX HSAAHMAX, HO SOKASATEILCTB
He OpUI0 — MOHO GRLIO cocliaThes Ha Kype reomerpuu. Heficrey-
OIAM CTABAAPTOM COOTBETCTBYIOIIHE AOKA3ATENLCTBA OTHECEHRI K
Kypcy aarcOphi.

. 4. «CueTeMbl YPABHEEHH ¢ ARYMSA NEepeMeHEEIMU» . 3aech €o-
FEDEATCH TPAZNANHOHARH MATEPHAN.



n. 3. «HepaBseHCTEA M CHCTEeME HEPABEHCTE ¢ ABYMSA HepPeMEHHLI-
MH». IT0 — HOBHIH MATEDHAA, TPEAYVCMOTPEHHLINA CTAHAAPTOM.

4. B § 17, nocRALIEHHOM Te0oMeTPHYECKO HpOTpeccHH, K HMe-
OIUMCA YeTHpeM NYHKTaM golepier I. 5. «IIporpecesm m GaEkoB-
CHEHe DACYeTH ». B HeM Deus HAET O HPOCTHIX M CAOKHBIX NPOLEHTAX,

IIene aanEOre nocofa — OKA3ATE METOAMYECKYI0 HOMOIIL y4H-
TelAM MATEeMATHKH, HCIOABLIYIOO[AM YKa3aAHHRIE Depepaboranabii
KOMIJNEKT B cBoeil megarorayeckoll NeaTenLHOCTH.

Ilepras "acTh ODOCOGHA COACPIKHT MeTOAMYECKHe peKOMEHAAINHNA
no peeM TemaM (raapaM) yuebnuxa <Aarebpa—9». Cogepsxamme
3THX PEKOMEHAARRIH BHYTDH TeM He VHHQUOUPORAHO, OHO 3aBHCHT,
€CTeCTHeHHO, OT BAMHOCTH H TPYAHOCTH TeMEI, CTEIIeHH €€ MeTOo-
Auueckolt mopusHu. [InA TPAANMHOHHEIX TeM MBI OrPDAHHYHBREMCS
OTJeNLHHMH MEeTOAHYecKNAMH 3aMEeYAHASMHA H coBeTaMHn. B apy-
THX CJAYYAAX PASroBop HIeT HA Gojee CepbesHOM METORHYeCKOM H
ICAXOIOTO-IEAATOTHIECKOM YPORHAX, Bo BTOpOH 9acTH COAEDKUTCA
PellleEHe PAAA YOPAKHEHMWH DOBLIMNEHHON CIOMCHOCTH H3 AAAYHHA-
®a «AgreOpa—9» (yopamxseHEni#, KOTOpLIe IIOMEYEHLEl B IAJASHAKE
BHAYKOM ¢).

B nocofry npreouTea NPUMepHOS NAAHHDOBAHHEe Kypca aared-
pH 9 Kaacca.

Aemopui
NMPUMEPHOE MI1AHWPOBAHUE
YYEBHOTO MATEPUATIA B 9 KJIACCE
(3 4 B Hegeno', scero 102 4 B roa)
IToemopenue mamepuana 7—8 xnaccos -—=(4)

I'aasa 1. HEPABEHCTBA H CHCTEMbEI HEPABEHCTB (16 4)
1. JinHeiiHRe H KBAAPATHBIE IePABeHCTBA (IOBTOpeHne) 3 (3)

2, PaqMOHA/NLHEE BEPABEHCTEA 5 (b)

3. MuosecTBa 1 onepauny Haj HUMEK 3@

4. CHcTeMH panMOBANLENX HEPABEHCTE 4 (5)

Konmponavnas patoma N 1 1(1)
Taasa 2. CHCTEMB YPABHEHHUH (15 q)

5. OcHOBHHE DOHATHUS 4 (8)

6. MeTold peLieHHA CHCTEM YPABRHeHIHN 5 (6)

' B ckoGKAX YKASAHO KOJHYECTBY YPOKOB U3 pacdera 4 4 B HEALN0.



7. CncreMbl ypaBHEHHI KoK MATEMATHICCKIE
MOJEAE PeANbHEIX CATYAIWHA (TeKCTOBHIC 3a80YH) 5 (8)
Konmpoacuas patoma A8 2 1(1)

Fnara 3. YHCJOBLIE ®YHKINHH (25 4)

8. Onpeaencuane wnenoBoll QyEROHHA.
ObaacTs onpefeneHns, olilacTh 3HaueHnil dyukuun 4 (5)

9. Cnocobrl 3agauuda PyHKINK 2 (3)
10. Cpoitcrra dyaxnuii 4 (5)
11. YeTHHe ¥ BEeueTHre GYHKLIHA 3(3)

Konumpoasnas paioma No 3 1(1)

12. dyekouu ¥ = x", n € N, ux cBoiicTBa ¥ rpabHKH 4 (4)
13. ®yaxmup y = x ®, n € N, ¥x cpoficTsa n rpadbrra 3(4)

14, OYRKUMHA § = 3/;, ee cBolicTBa M rpaduKH 3(3)

Konmponreras patoma A 4 1(1)
Faasa 4. IPOTPECCHH (16 u)

15. Yncnopkie DOCHeA0BATEALHOCTH 4 (6)

16. ApudmMeTHuecKas OPOrpeccHa 5 (7)

17. TeomerpityecKas aporpeccus 6 (8)

KRoumpoaornan patoma N 5 1{1)

I'zaea 5. 9JIEMEHTH KOMBHHATOPHKH, CTATHCTHKH
H TEOPHH BEPOATHOCTEMNA (12 u)

18. KombnuaTopHEIE 30890 3 (5)
19. CrarrcTAKAa — AM38HH AAGOPMALHAN 3 (5)
20. IpocTtefimme pepOATHOCTHEE 3aZaYUHK 3 (5)
21. DKcOepUMERTANLEBE JaHHEE W BePOATHOCTH coOMTHE 2 (4)
Houmpoavnasa paboma N 6 1(1)
OGobugaoujee nosmopenue 17 ¢21)

Hmozosan voumposvran padoma 1(1)



Hacte 1

METOAUWYECKME PEKOMEHAALWY
10 PABOTE C YYEBHUKOM

Tema 1
PALMOHANBHBIE HEPABEHCTBA U UX CUCTEMBI

$ 1, nocpAmeRENE NUHEAHEIM ¥ KBAJAPATHHIM HEDABCHCTBAM C
OfBOM DepeMeHHON, HOCHT SEHO IOETOpHTeAbHEM xapaxTep. Ha-
NOMUHAIOTeA A3BECTHHIE IIKOALHEKAM H3 Kypea 8 mnacca momarma
snEeABOTO M KBAZIDATHOTO HEPABENCTBA, PeNIcHAA HepABSHCTBA, PaB-
BOCHNIBEOTC pecbpasoBanuA HepaBereTBa. 110 cpaBHERHIO C KYPCOM
anrrefpur 8 riracea NpojEUAteHHe BNepes HAMEUEHO HUINE MO ABYM
HAPABIEHUAM.

1) I'opopurca of ofofeHuH OIPABUA YMEOGXKEHUA HIH JelIeHnA
obenx yacTeil HepaABeHCTEA HA OHO M TO e HOJOKHTEALHOR AJIH OT-
puRaTeasaoe yresto (B 8 xaacce aroro we GnuUro):

ecau ofe 1ACmi HePAGeHCMEBA ¢ NEPEeMEeRNOll X YMHONCUMD URY
pa3deaums na 00KHO u Mo He swpaxcenue p{x), NOIOHUMeEALHOE RPU
8CexX JHAYCHUNX X, U COXPARUMDb 3HAK UCX00HOZO HepaseHcmaad, mo
ROAYUUTCA HEPAGEHCMED, PABHROCUAbHOE JAHHOMY,

ecAl ole Hacmi Hepaaencmaa ¢ RepeMeHnoll X YMHONIMbL URY
pa3ferume HG OJRO 1t MO e BbPANcERUe P(X), OMPUYAMEALHOL NPU
8CeX 3HOUEHUAX X, U UIMEHUMbL JHAK LCXOOHOZ0 HepOGeeHCcMes HG
APOMUBONORAON NG, MO ROAYYUMCA HEPARBEHCMEBO, DABHOCUILHOL
dannony. y

Hamnpumep, nepaserncrso (2x + 1Xx% + 2) > 0 pasrocHABHO Hepa-
BeHETBY 22 + 1 > (! 08¢ UaCTH HMCXOAHOIO HEPABSHCTEA PABAeANIME Ha
BHIpAECHHE X% + 2, DONOKUTeAbHOE NPH JOHX SHAUSHHAX X; OPH
9TOM SHAK HCXOAHOTO HEPABEHCTBA OCTARANH 6e3 H3MeHeHHH.
%’54'—4{ > () PABHOCHIIGHO HEPABRHCTBY 3x — 4 < O:
ofe 9aCTH HCXOZEOTO HEPARCHCTEA YMHOMCIIAHN HA BhIpascenne —x* — 1,
OTPHIATEALHOE HOPH JIOOHX 3JHAYSHNAX X; MDY 9TOM 3HAK HCXOLHOTO
HePABEHCTEA W3MEHWIHK.

2) Ecnr B Kypee anrelpel 8 Kiacea pacCMATPHBAJIHCH HEDABESH-
CTBA ¢ MONYJNAMA BHAa |Xx — @| < ¢, 70 Tenmepb B 3azAYENKe BCTPEYA-
I0TCA M HepaBeHCTBa BHAa ax + b| < c.

Opamep (M 1.22. a)). PemuTe Hepasencrso
j4x + 8| > 5.

Hepapencteo
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A nanee MpuMeHseM MPHAEN, HIBECTHEIR yIAIMAMCA H3 Kypca aa-
refpe1 8 kaacca: EaM #azo HailTH BHa umcnoBoi mMpamoit Bce TaRme

TOUKH, KOTOPEIE YAAAEHHl OT TOUKH (—%} Gosee ueM Ha % Hoaygaem

(puc. 1) x < =2; x > -%
B § 2 peus HAeT 0 pelleHHH PALMOHATILHEX HePABEHCTB METOLOM

HHTepEanoB. O0paruTe BHUMAHNUE HA TPH OGCTOATEABCTEA,

1) He cTostT TODOIMTHCA ¢ BBEACHHEM MEXAHWYECKOH «KpHBOi
SHaKOB», 00Jee BaXKHO, YT00Hl BAIIA YYAINMECH VCBOANR HACIO CO-
XpaHEHHSA 3HAKA DAIMOHANbLHON JYHKIHHE HA HHTEPBAJNAX MEXKAY o
HYJIANH (ROPHAMHA THCIATENA) ¥ NOMOCaMl (KOPHAMHE 3HAMEHATEA)
¥ HAYYNJAWCH YCTAHABJIWBATE 3TH 3HAKE METOZOM OpPOGHHIX TOUYEK.
YooMuHAHMe 0 KPUBO# 3HAKOB NOABIAETCA B yIeOHHKe TONBKQ OOC-
ne npamepa 4. Ha mam Baraazg, nemedecoobpasHo bopMaaAn3oBaTh
CHTyamuio A0 TeX HOp, moKa ¥ ofyyaeMHX He HAKOIHMTCA HEKOTO-
PhIiE cogepixaTenbHEIH onnlT. UTOo KacaeTca MeTOSA MPOSHEIX TOUEK,
TO MOCAE PACCMOTPEHAA ABYX-TPeX NPHUMEpPOE 00mmMX paccymaemnnit
(cM. npuMept 1—3 nz § 2) B cayuae HeoOXONMMOCTH MOKHO HC-
TOJAL3OBATE AN ONPEAS/ICHHA BHAKA BEPAKEHHA HA TOM HJIH HHOM
IpoMexyTKe He aGCTPAKTHYIO TOUKY H3 MPOMEXYTKA, A BIOJHE KOH-
KpeTHOE 3HAYCHHE.

2) KprBasa 3HAKOB HCHOAL3YeTCd B yueSHHKe TOALKO AN oupeae-
JICHHA 3HAKOB PYHKIAH BHRAA

_(x-alx-b)-...-{x-¢e)
V= G-thz-m) e (x-7)
Te Bte MHOKHTEIH IIOOAPHO PASANYHEL.

Mu BecmywaiiHO H¢ HCIIOABL3OBATH B NpuMmepe 6, rae Tpebyerca
pemuTs HepaeeucTRo (x — 1)3(x + 2) < 0, u3peCTHRIH DpPAEM ¢IBOII-
HHX TQYeKy A [MOCTPOeHHS Kpuboh saakos (pue. 2), yeepaao Opo-
NaraBgupyeMuiii B pPasHEX nocoluax st HOCTYNAKEINX B BY3HL,
TOCKOABKY, MOBTOPHMCA, CIATACM, YTO B TeMe «PemeHHe pammo-
BAABHHX HEPaBeHCTB* OBJATEHHE caMoil ngeell 3HAKOIMOCTOAHCTES
dYHEIHE BaRkHee OBAAACHEA DYTEHRHON MeXaHUdecKoN Texmomgormed
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Prc. 2

PElICHRs HEPABEHCTBE. B CHNLHOM KJIACCe MOMKHO NOKA3ATE XSTAM
3TOT NPHEM, HO He B Hauaje, 8 B KOHIle HRYUECHHA TeMEl.

3) CoreryeM Ban He IPUMEHATD CO CBORMH YUYCHAKAMMY METOHL HATED-
BAJIOB SN DPelleHHA KBAADATHRX HePABECHCTE (KPOMe «HANPAIMEBAO-
LHIAXCA» HA METOX RHTEDPBANOB HepDaBeHCTB THHA (x — a)x —~ b) < 0).
Onare-Taku ¢ upeltnoil ToukE apenna GoJee 3HAYMM TOT IIPHEM pe-
AR KBAADATHOTO HEPABCHCTBA, KOTOPHI WCHONBIOBAJICA B Kypee
anrebpsl 8 KJIACCA B KOTOPHH MBI Hanmomaaan 8 § 1, a B 9TOM napa-
rpade mcnoxnsoBanm B mpEMepe 8,

Opumep. PemuTth HepaseHerso 3x*— 2x — 2 < 0,
Peme gune. Halisiem KOpHUM KBARDPATHONO YpaBHeENA 3x° - 2x —

-2=0
g oLV 1o
! 3 ’ 3

OTMeTHM KODHH X; ¥ X:; HA YHCIOBOH NpAMON B mocTpomM (¢xe-
MaTnueckH) napaboay y = 3xf~ 2x — 2; rIaBHOE — YUECTH, YTO BETBU
sroit napaboikl HAIpABIEHL BBepX {plc. 3). BrbupaeM DpoMEsYTOK,
EA KOTOpoM mapafosa PACIOJOMKEHA NOA OCBI0 X, — DTO MHTEpPBaA
{25 x7). OH B CTYMHAT pEelIcHHEEM 3AAANHOIO HEPABCHCTBA.

HcoonssoBsaHHe 3%e MeTOZA HHTepBaioB norpebosano 6w oT BHAC B
STOM OpHUMepe PASTOKEHMSA HA MBOMKHTEXH 33JAHHOTO KBAXPATHOTO
TpexXuJeHa ¢ +«IJIOXHMH» KOPHAME; 3T0 DA3OMeHHNe HMeeT BechMa
HellpeaeETaOeTbHHHN BHA:

o - L) - L2 )

3 3

Ero He c/IMIOKOM GPHATHO SANHCHBATH, HE CAHIIKOM OPUATHO
HCIIOIh30BATE, & TIABHOS, B HEM HeT HHKaKoll Heo0xoaHMoCTH.

Martepuan § 8 «MuoxecTsa n
oHepauuM HAZ HUMH» B TOH uwam
HHOI Mepe 3HAKOM BAINHM YIeHM-
xaM. [ToguepruraeM, ITO HAKAKAS
TeOpPHS MHOMCECTE TYT HE PACCMAT-
paBaerca. OcHOBHOM AKNEOHT HNeja-
€TCA HA Te NONATHA, KOTOPLle He-
TMOCPESCTBEHHO HYMHE AJAA Kypca
aareGphI, ANA 3ANHECH OTBETOB IpH

»




PeliIeAHH PA3AAYHHX ypaBHeHM#d u HepapeHers. Ilostomy orpaba-
THEAKTCA B INEPBYI0 OUepeAh MOHATHE MPHHANMEMHOCTH IJEMEHTA
MHOYKECTREY, cHOCOOH IepeyACACHEA SJIeMEHTOB MHOKECTEA, PASHEIE
cuoco0l onucaEna MHoXecTB. Komeuno ue, mogenawrea obneps-
HEHAS H OePeceveHHS MHOJKECTE, HO HIVIOMEHHAe OTPDAHNUHBASTC
OnepanBEAMA HAJ KOHKPETHRIMYM JYACHOBRIME MHOXecTBamd. JIpy-
THMHE cIOBaMH, afCTpaxKTHEE cBolicTBa Bpoge A U B = B U A axnm
AVUBINC=ANC)V (B N C) EA B KaKOA Mepe He PACCMATPH-
BAIOTCH, NOTOMY 9TO OPHMBECTH OPEMEpH HX KOHKDETHOrO HCHOJIb-
20BaHAN B Rypce anrebpsl AOBOJEHO SATPYAHHATEABHO, T. €, OHH He
CAAIOKOM EYAHE B KOEEDETHON IDAKTHKE OPeNOAaBaHnd, 3aMeTHOe
THCJI0 TPEMEPOB B yIeGEHKe M ynpaXHEeHull B 3ajauHuKe, OO CyIQe-
CTBY, ABRNAIOTCA NponegeBTHRON KOMOMEATOPHEIX 387A'.

B § 4 peur ngeT 0 PEIIeKHMH CUCTEM HePABEHCTB. B NmeperIx ABYX
mpuMepax 3Tore maparpada pacCMOTpeHL 3aAAYR, BAIBOAAOIHE HA
HOBYI0 MATEMATHISCKYI0O MONEJNE — CHCTEMY HEDABCHCTE, CTABAIIHE
npofiteMy, pelleHNIo Koropoii mocsamen naparpad. ITpoSaemurri
IOAXO/ YiKe OPUBRYEH YUAINAMCH, OHH He PA3 BCTPEYAXNCH ¢ HUM
H B Kypce anre0pw 7 xaacca, H B Kypee aare6pu 8 xkunacca. EcTecT-
BEHHO, 4TO PTH NDHMEPK B HauAAe naparpada He MoryT OHITHL peme-
HEI, OHH pelIaloTcs Io3aHee (OAHH B cepaauHe, Apyroll B KoHIe ma-
parpada).

dAa pellleHMA CHCTeM HepaBeHCTB B ydyelHuKe HpuMeRdercs
«METOJ INTPUXOBOKS., ¥ MHOTHEX yuuTeneil Sonee monyirsper ¢MeToxn
KpEII» . PacemMoTpmM ofa MeTojia, B3AB IPEMeD M3 yueGHEEA.

IIpamep. Pemiurs cucTeMy HEpABEHCTE
x2—-9320,
{5x -x2 20,
Pemenne (RoECHeKTHBEO). Ha puc, 4 npeAcTasjeHa reoMer-
PHUECKAR HANIOCTPAINS pellleHHd NePBOTO HEPABEHCTBA CHCTEMbI.

Ha pwe. § npeacrasiena reOMeTPAYECKAS AILTIOCTPAIAS PEIICHAA BTO-
pore HepapeseTBa cacTeMul. OrMeTHM HAliicHHRIe pPeIIeHHA OEepPBOTO

-3 3 - 4
Puc. 4

BT AR L e

0 5 *
Puec. b6

-8 0 3 5 *
Puc. 6



H BTOPOr0 HEpABEHCTB CHCTeMBl HA OFHOH HoopImEATHON npamodl,
HCIIONLBOBAE ANA DellleHMil IMepROre HEPABEHCTBA BEDXHIOW IITDH-
XOBRY, & AN PelIeHHS BTOPOTO — HHMKHIONW IOTPHXOBKY (puc. 6).
PemmenueM cHcTeMEl HepakeHCTB (yfleT mepecedeHde pemeHMil Hepa-
BeHCTB CHCTeMBI, T. &. HPOMEeXYTOK, Ha KOTOpOoM 06e IITPRXOBKH ¢O-
soaya, Takpu DpoMe:XyTKOM aBaaerTca oTpeack [3; 6).

IIpa NMPpEMEHEHNH ¢METOJA KDHIIs COOTBETCTBYIONES TROMeTpH-
YecKHe HJIOCTPAIME BHIMIAAAT TAK, KAK HOKA3AHO Ha puc, 7—9.
B npuHnYMpe BN BOABHKM BRIOPATL TOT METOA, KOTOpHid BaM GOALIIe
BpasETca. Ha Aam Baraay, nIpy pelIeEH CACTEM, COCTOSITNX B3 ABYX
HepaBeHCTB, YZoUHee IONH30BATHCA INTPHXOBKAMH, €CHIH e B CHCTe-
Me cofepacuTcA 60JIee ABYX HepPABEHCTE, TO yaolHee MPHMEHHTL «Me-
TOR Kpums. B Kypee arrebpH § KaIaces BOTPETAKYTCA TOABRO CHOTEMEL
ABYX HEPABEHCTB, IOPBAA BCTPOUA ¢ CHCTEMOR M3 TPeX HEPABEHCTB CO-
cromred B 11 kaacce, B Teme «Jlorapudmraeckie HepaBeHCTBAS .

i B e

-3 3

Pre. 7
= 3Lk

uY¥

6 3 5 %
]

ObpaTiaTe BHEMAHMe: B yue(HEKe He pACCMATDHMEAETCA Ciaydaii,
KOrJA OfHO M3 HePABEHCTE CHCTEME ABJIAETCH CHeACTBHEM APYIoro.
Kax mssecTHO, B TAKOM cAyYae¢ CHCTEMY HEDABEHCTE MOYKHO He pe-
HWATH, MOKHO OTOPOCHTE HepaBeHCTBO-caencTEHe, COOTBeTCTRY IOt
PA3rOBOp HMEeT MeCTO B HarmeM yue(HuKe «Anrefpa ¥ HAUAKS MATe-
MATHYeCKOoTO aHanmaa, 10—11s,

Prec. 8

Tema 2
CUCTEMbI YPABHEHUH

B § 5 BRoguTCA mOHATHE YDABHEHHA ¢ ABYMSHA TCPEMCHHHIMH H
ero pelenrs (Nepesie HpexcTARNCHNA 00 STHX MOHATHAX V YIAIMX-
¢ HMeTCA: B T Kiacce OHH M3YUANH JAUHeliRHOe YDABHEHHEe C ZBY-
MA nepemennrivm). BHBOgUTCA YypABHeHMe OKPYRHOCTH DARHYCOM I
¢ IeHTPOM B TouKe (a3 b): (x — a)* + (y — b)? = 2. Ilogemy aTOT MATEDH-
an IoMellneH HMeBHO 3Aech? Bul yxe, HaBepHOe, OPABEIKAA K TOMY,
4To ¥ B yuebHuKe Ia4a 7 Kaacca, u B yaeSuure zna 8 wnacca, Haun-
HAA TOBOPHTL O MeTOAAX DellleHNd YPABHEHHN MM cHCTeM ypapHe-
Huil, MH Bceria NepBHM yHoMHEAaeM rpaduveckuit Merox. ToMy ecTh
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HEeCKOJBKO OPAIAH: BO-IEPERIX, rpadruecKnil MeTo ABNACTCA HOIO-
CPeNCTBeHHEIM ONMAIETBOPOHAEM BefyIHeid JMHMH BAIIETO Kypea —
byEKOMOHAJILRO-TPadUISCKON JIAAAN; BO-BTOPHIX, rpadrTecKHil Me-
TOA KYABTYPEH K BCTEeTHUEH; B-TPETHHX, rpadHueckuil MeTon HeHa-
JeHeH U, CASAOBATENBHO, COdASeT NPOGIeMEYX) CHTYAIMK, Tpely-
IONTYI0 AJIA CBOETO PaspelIcHEA NOAYYeHHH TOYANX aJrOPUTMOR pellie-
HHA YDABHEHHN MM CHCTEM ypaBHeHHH. EcTecTBeHEO, WTO B IEPBOM
naparpade, OOCERIICHEOM CHCTeMaM YparHeHUR, rpaduuecknii MeTOZ
pellleHnd — OCHOEHOH (K eAMHCTBeHHL), 4 TOrAA YPABHCHHE OKPYIH-
HOCTH MAPMOEHYHO BOUCHLIBAETCA B CHCTEMY yhnpakHenuii. Oaunm co-
BET: He 3a0nIBaifiTe TE3UC 0 PABHONDPABHH AHAJMTHYECKOK M rpaduve-
croil mogeneit, WariMu caoBaMm, DpexycMOTpUTe B CHCTEME 3aAAHAN
CBOHM YY€HHKAM OepeXoh oT ypasaeHnd (x — a)? + (x — b) = r* Kk #a06-
PAKCHHK) OKPY:KHOCTH Ha KOOPSHWHATHOHR NIocKocTH ® oOpaTHEIR
nepexof, oT 3aAAEHON HA KOOPAHHATHOH ILIOCKOCTE OKPYKHOCTH K
€€ YPABHCERIO (TAKAE YOPAKHEHHAA €CTh B 3aJaTHUKE).

Mo cpapHeHHIO ¢ APEEARAYIINMY H3ZaHKAME yaeOauKa ansa 9 xaac-
¢a (1999-—2007) B HOBOM H3TAHHAE NPOHIOILIA CYIISCTBEHHEIC A3Me-
HeHMH, 0 EHX AOApobHO cKas3aHo B npeancinoeny. Tax, B § B noasu-
Juch HeonmpeAeneHHble {EuodaHTOBH) ypasHeHns. Eciu opnMepw 2
H 3 BXOAAT B O0A3ATILHLIN ANA W3VYCHAT MATEDUAK, TO DACCMAT-
PEBATH MM OCTAJBHOM TEKCT, JAHHKI B yueOHuke (apumepnt 4—6),
perars yauremo. B rnase 2 gRacrosmeroe nocoluA EpUBeKeHH peme-
HH# COCTBETCTBYIOIMX YPABHEeHHI M3 2afaUHUKA,

Copepsxanne § 6 — meToz MOLCTAROBKH, MET0] aJrefpavMdyecKo-
ro CHOMCHHA, METOJ BECHCHHS HOBHX HNEPEMEHHEIX — JAOCTATOYHO
TPREANAOHHO, XOTH H He TOXKAEeCTEeHHO B METOAHYECKOM IINaAHe OpH-
BEIYHEIM CcOocofaM mogadm Marepmana. Iloxa ME orpaHAIABacMCHA
MEepeTHCICHAMME METOLAMYE peINeNufd CHCTeM ypaBHeHni, OTEJIA-
KbEBASA A0 JYCIIAX BPEMEH SHAKOMCTBO ¢ G0Jee TOHKHMH METONAMH.
Hanpumep, ¢ MeToAOM AeNIeHMST MLl ZOCTATOUHO MATKO MOBHAKOMMM
y9ammxcea B riape 4, KOrga pedb IOHAeT O PEHIieHHH 3IAJaY Ka reo-
MEeTPHYECKYIO EPOrpeccHIo.

B § 7 peus uaer o pemtendy rexcropsix sajau. Ilogcbunle zanaun
BCTpeUANICE B B Kypee aarelpel 7—8 KaaccoB. 3zaeck godapaseTres
JHINL OOUH THI 3884 — NPECJIOBYTHIC 3AKAYH <«HA paGoTy» ¥ «Gac-
ceifnnl». HaeoNorHd pellieHHA SafAY He NpeTephneBaeT H3MeHeHMi:
odhopMIIeHHe DeLIeHHA OO-IpeXHeMY OCYINeCTRISeTCA B BHAEe TPex
9TANOB MATEMATHYECKOTO MOAAHPOBaRKA. Ocofoe BHHMAHTE COBETY-
eM 06pATHTL HA 3aMeuaHde K upuMmepy 1 u3 § 7, B KoTopoM oboyxaa-
IOTCA ABA NIOAXOAA K PEHIEHHI0 clIeAywomeli 3amaun.

B paiineaTtpe ABa KEHoTeaTpa: «Parems u «Cjaasas, mepBeid Ha
400, a propost Ha 600 MecT. B spuTennbHoM 3aje KHHOTeaTpa «Caasas
Ha 4 pags Gonablle, YeM B SPUTEABHOM 3ajie KHHOTeaTpa <Paxells,
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H, KpoMe TOro, B RAKAOM paAXy MecT Ha § So5kINe, YueM B XHHOTeAT-
pe «Daxens. CROJILKO PAAOR B SPUTEALHOM 38J¢ KBHOTeaTpa «Pa-
Kens, 8CJIH MIBECTHO, WTO E KAJKAOM DAy KHHoTeaTpa +CaaBas 6o-
nee 25 mect?

Hepprait mopxox OpHBeN K cHCOTEME ABYX VpaBRReHH# ¢ AByMA
nepeMeHHBIMI

{xy = 400,
{x + 4Xy + b) = 600.

B zamMeuaEVHE YOOMMHSETCHS BTOPOH HmOAXON, HCHONL3OBAHHEIN
pamee B yIe0HIKE AnA 8 KiIacca: MOXKHO OELTO COCTABHTE MATEMATHYE-
CKYIO MOIENS, COZEPKAINYIO TOABKO OAEY nDepeMenHylo. Kemm sa x opn-
HATH YHCIO PIAOB B KHHOoTeATpe +DAKeN», TO NOIYUYUM YPARHEHMe

600 400 _

x+4 x

CpapHAM 7B BAPHAHTA peImennd 3aaa9n. B neppoM papmanTe Su11a
601ee CIOMKHAA MATOMATHICCKAA MOJENE, 3HAYET, Sosee TpYAHEEIM GBI
Bropofi aTAn — 9Tan paloTH ¢ COCTABACHHON MOZENEK. 3aT0 MeHee
CIIOMHEM ORI TepBEIl STATI, caMa MATEMATHYECKAS MOAeNn: ORLIA CO-
cragnena aerde n Gucrpee. ITockoNbkY OOBEKTHEHO NEPERMA aTAo —
TAIT COCTARMGHUA MATEMATHUeCKOH MOfieH — CIOMKHee (HA STOM ITAIE
BRIIOJRACTCA TBOpUSCKAS pafora), YeM BTODOHX —- HTAIl PEmICHWA MO-
Jenn (Ha 9T0M dTADE BRINOJHAETCA TeXHAYecKan palora — paGora mo
TOTOELIM AJTOPHTMEM), — TO Goiee menecoolpasHo YHpOHIATE WMEHHO
niepuitit yram, T. e, paGOTATE C ABYMA IepeMEHHEMNE., COReTYEM BAM ODH
DPeIUeHUN B KJIACCe TEKCTOBHIX 3aheM OOCYIKAATh C YYAUMMHECA B COOT-
BeTCTBYIOIMX CAIYYAAX YOOMAHYTYIO mpodneMy BROODA MOAENH.

JAna RoCTATOMREO CIIOVKHBIX TEKCTOBELX 35089 HA 2TATIe DOPMATABAITHN
(T. e. HA STANE COCTABICHWA MATEMATHICCKON MoOZeNMn) MHOIMA IHWICSHO
CTPONTE NPOMEKYTOYHRE TIeoMerpEuecKEe Mozead. Muorme yumrems
TOABSYIOTCA BCIIOMOTATEALALIME JePTeNcaMi IPH COCTARICHIIH AHANETH-
geckoi Mofern (YpasHeHNdA, CHCTEME! YDABHeHHIT), MH 3Ke NDEIATACM
B pyche ofmelt maeomorHH HABBI
| BATH STH USPTENM HPOMEIKYTOU-
HeIME MozensMu. Crasmem, miIa
PACCMOTDEHHEON BEOIE 3889l O
OBYX KHHOTEATPAX BechbMs HA-
TTIANHAR TeOMETPHYCCKAR MOACSIE
nopencTaenena #a puc. 10.
¥ v+5 Sapepmas pasrosop o § 7,
npusejeM DpUMepP ONTANANLHO-
ro, HE HAIN B3rjaan, ohopMneHEa
Prc, 10 PEeHICHHEA TeKCTOBOH samavm.

x+4
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IIpumep. Ha sBYyX ropofios, paccTosHue Mexay KoTopamMu 700 xm,
ORHOBPEMEHHO HABCTPEUY APYr ADYTY OTHPABJIAIOTCA LBa MOesda H
BCTPOTAKOTCA 2epes § 4. Ecau rropoii noesn OTOpPRRUATCA Ha 7 4 paHb-
me OepEOTo, TO OHHM ECTPETATCA Yepesd 2 U 1ocie OTIpaBlIeHHd TepBo-
1o noeaza. HafiTy cropocTs KaKIOro noesas.

Pemenne. 1. Cocmaenenue mamenamunecoli moderu.

IIyeTs X KM/Y — CKODOCTE IepPBOTO IOe3Aa, a I KM/9 — CKOPOCTh
Broporo. Ilepsril noesn BRIX0AAT K3 ropoaa A, Bropoli — 3 ropoga B,
BCTPEYAOTCA ORM 4epes § u B myakre C. Jlo BoTpeYn nepBuH Hponten
oyTh Bx kM, Bropoit — By kM. I'eoMeTrpHUYecKAd MOFeIb CHTYALHH
DPeACTABJEHA HA puc. 11, a aEATHTHYECKad MOAESIb CUTYALOHH Ta-
KOBa:

bx + By = T700.

Ecan nropoit noean sulifizier ga 7 9 paHbLIIe MEPEOTC, TO A0 BETDE-
uy oH OYAET HAXOABTECA B IyTH 9 4, a nepBriii noesx — 2 4. BeTpeua
nponaoiiger B nyEKTe D. eoMeTpuyeckas MoZeNb CHTYAIIHH IDej-
cragnesHa Ha puc. 12, a AHANHATAYECKAS MOAONSL CHTYAIIHE TAKOBA:

2x + 9y = 700,

Taknam o0pazom, NOAYUAEM CRCTEMY VPABHERHH
bx + By = 700,
{21- + 9y = 700,

2. Peuwrenue cocmasnennoii modeau.

Penius cucreMy (pellleHHe MH 33ech OIIYCKagM), TOAyuuM x = 80,
y = 60,

3. Omsem na sonpoc sadauu.

Hyxu0 HallTH CKOPOCTH II0E30B, KOTOPEIe M 000SHAYMAN X .1 .
3HAYHT, CKODOCTE NEePBOTO noezaa 80 KM/4, a CKODOCTH BTOPOTG —
60 xm/49.

Pentenne HepABCHCTE B CHCTEM HEDABOHCTB, PeINEHHE CHCTEM
ypaBHeHHH ¥ 3aflad, CBOAAINAXCHA K CHCTEMAM ypasHeHmil, Tpebyer
HOCTOAHHOTG Tpeanara, IlosToMy IPpAMETE COBET: B HPOTECcte A3Yue-
BAA TAaEH 3 «HucnoBre GYHKIHE» DOCTOAHHO BKAKUYAiiTe B cHCTE"
My yOpaxHeHHAN B KAacCe U AAA AOMAIOHEAY 38JaHNH YIDalXHCHHA
13 MePBLIX ABYX I'JIaB 3aJATHHKA.

]
1 l
A 5x c sy B A [2¢| D 9y B
qa------voo-----% qu‘_-----mo------r.F
I I
Puc. 11 Pre. 12
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Tema 3
YUCNOBDBIE ®YHKLIUM

Knouesoe sxagenwe B 3TOH TeMe, a MOEeT OHITH, H BO BCEeM
DIKOQSRHOM Kypcee anredpel umelor § 8—10, rie, IpoaHATH3APOB&B Ha-
KOIJICHHAHIHA YIaIIUMHCA onbim B HCHOAL30OBAHUM DOHATUN QYHKIEH
n B palote co croficrBaMu QyHRIMY B Kypee anrelpr T—8 kaaccos,
MH yOexxuaem yY4eHMKOB B TOM, WTO ¥V HHAX NOSBAJAACH H ROmpes-
HocMb B DOPMANBHOM onpenefieMuMy NOHEATHA PYHKOHHA ¥ COOTBET-
cTBYIOmMEX cBoleTE dyERnuY (06paTuTe BHUMAHNE HA CAOBA <«OMLIT*
B «noTpefHoCTb ).

Copepranne § 8 MOXHO AOBECTH X0 YUSIOMXCS HE YPOKe B JeK-
uuoHHo# (opMe, HO, Ha HAII BITAAN, IPSANOYTUTENLHEe APY-
raa GopMa paGoTH: A0 YPOKA NMPEANOKHUTL YUANIMMCH B KadecTBe
AOMALIHEro sa/IaHAA NPOTHTATE MATEDMAT Naparpada, 4 3aTeM B KIacce
HA ypoke 00CYAHTDL OPOTHTAHHOE B KAHpe Oecegri. I'nagHoe B § 8 —
BEJeJeHNe IBYX O0GCTOATeRbCTS, NOABOAAINAR K OPeReAcHHI0 GyHK-
uuu (odnacTh onpefleNeHnn ¥ MPARKHNO COOTBETCTBUA), B CAMO OHpe-
AesieHne dyHKOMU, O0paTuTe BHEMAHME HA TO, YTO B OIpefieAcHHE 1
{onpegencrne dyEROEA ¥ = f(x), ¥ € X) M, TFOBOPH, UTO OEPeMeH-
HYI0 X HASWBAKT HepABHCHMON IepeMeHHON MJIH ADTryMEHTOM, a Ile-
PEMEHHYIO § — BABUCHMOHN NepeMeHHOMN, usleraeM AJs y TPASMIIM-
OHHOTO X0GABIEHHA «HNU PYHEDUel». Ha NepBulx nopax d3yHUeHHA
dyHRIHN cOBeTYEM BAM HE OTOMACCTRIATH camy (pyHKOMIO — mpa-
BHAO COOTBETCTBUA — M IHAYeHHe PYHKOUHA.

B MHOrouHC/ICHHHX IOcOOHAX ANA cpejHeil IOKO0JLE BCTPEYAeTCH
cnopocoueTanue «pyuxnua f{x)». ITOT Maprou, moHaATHIE MaTeMa-
THXAM, BPEAeH, HS HAMI B3rAAA, AAS OPABMIBHOTO (GOPMHDOBAHUA
¥V yuauraxcd HoHATHA PyHRIMA. B yueOEuKe HanHcaHo: «Ecan pannl
THCAOROS MHOKECTBO X ¥ NPABHAO f, NO3BOIAIOINEE IOCTABUTD B CO-
OTBETCTBHE KAKIOMY 3JIeMEHTY X H3 MHOMecTsa X onpegelleHHOe
9HCNO0 ¥, TO FOBOPAT, UTO 3aAaHa PyarkmEA y = f(x) ¢ ofnacTnio oupe-
genenns X; numyt ¥ = f(x), x € X». B onpefeNleHNN HOAYCPKUBAET-
¢f, 470, ropopa o GyEKIAKR, HANC OAHOBPEMEHHO MCHOJbLIOBATDL JABE
nepeMeHRKe: x H i, ORE jKe BIOCICACTEHM YHASHEBAIOT 0003HAYCHAA
ANE KEQOPAHWHATHON MIOCKOCTH, HA KOTOPOH cTpORTCH rpadpur GyHR-
nen. Hama Touka 3peHHA, BHACDHAHRHAA BO BCEX HAINHX yyeOHHKAX
H 3amagIHEKAX: f(x) ~~ 2TO BHpaIReHUe ¢ TePpeMeHHO, A He GyHKIUA;
dyvHERINR Beoay ofoamagaerca y = f(x).

Kons cKOpO MH 38rOBODHAN O HPUHATEIX 0003HAYCHHIX, YHO-
MAHEM eHie ABA: ¢ Haeil TouKY 3penusa, aus ofo3Havenns ofaacTa
onpeaeresns M obiaacTu zHAYeHN DVHRIHA nelecoobpasHee MC-
nonnsosath cumsoas D(f) u E(f), a e D(y) u E(y).
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OfpaTute TakXe BHUMAHWE HA TO, YTO B HAlIEM Kypce, B OTIH-
YHe OT TPANANHOHHEIX IIKONLHEEIX MONXOAOB, AKNOHT CHGNIAH HA 34-
JaHHYI0, A He HA eCMecmeenkyny obIacTs onpefeleHnsa QyHROWM.
OTa JAHAA NPOBOAHUTCA, IO CYTH AeJa, ¢ 7 Kiaacea, ocobeHHO B Kycou-
BHX QYHERUAX. B TPAZHIMOHHEX RYPCAX YYalTHecd B GoabsMUHCTRE
cayiace pafoTaloT ¢ ecTecTBeHHOH oOMAaCTRIO ONpeReseHud, MJIA HHX
NPHBEITHA 3AIHCH «OYBKOUA ¥ = 3x + 2+ M BLHIBHBAET YAUBJICHHUE
sanmch ¥ = 3x + 2, x € [1; 3]). OHY cuURTAIOT, UTO 9T0 OAHA H TA Xe
dyRKOHA, HO 3aA0HHAS HA PASAMMHBIX OpoMexRyTHax. Hy:xHO Ipn-
YUATE UX K TOMY, UTO 5T0 — DASHHE GYHKIUN, DOCKMIBRY olIpeaeie-
BHe QYHKIHN BRAIYAET B celd ABe MOSHINN: o0RQCMs onpederenusn
B RPABLUAC COOMMBEMCIMEUN.

B § 8 proguTCa DOHATHEe oONacTH 3HAueHHE GYHKIMH, DpHYeM
HA NEPBEi ILNAH BHEABHUTAETCA IpaduuccKE NPAEM OTHICKAHEA 006-
AACTH SHAYCHHIN — ¢ NMOMOWMLI0 HOCTPOEHHOr? rpaduxa GyERmam.
Pazyseerca, »r0 He OCHOBHOI{ UYTE B MaTeMATHKe, HO HE IEePBRIX
HOopax YMecTHA OLOpPA HA HATNAZHOCT:. M, KOHETIHO, Bhl IOHEMAETE,
YTO B KAACCe B KAYECTRBE NEPROTO NPUMepa HCMNONBSOBAHES IpaduKra
dyBKIUN AnA OTHICKAHWA O0NACTH ee 3HAYCHHHE AOMMKeH QUTYPHDO-
BaTh Oonee mpocroli npumMep, YeM faH B yuebHHKe (Kycounan dyHK-
nug, COCTOAMAN U3 TpeX BeTeel); BanpaMep, Halite E(f) ana dyek-
mmy=x30< xS 2,

B § 10, 11 Mu DPUXOAUM K CREAYIONEMY IOPAAKY NMePeUHCAeHUN
cBolicTBE QYHEIMH NPH YTeHHH ¢ rpadmra;

1) obaacTs onpegenieHHA;

2) geTHOCTD;

3) MOBROTORHOCTD;

4) orpaEMIEHBOCTE CHH3Y, CBEPXY;

B) Yunas Yuuns}

6) HeIpepHIBHOCTE,

7) obnacre sHAYeHHI;

8) BHIYRIOCTE.

Ilouemy BLIOpaR MMeRHO TaKOH mopanok kopoB? Meno B ToM,
YTO AepBEle OATH CBOUCTE <«JerHTHMHII», B § Knacce ects Bx dop-
MaJbHbIE ONpeleNleHNA U, B OPHHUNIe, JI000e U3 »THX [IATH CBOHCTE
MOJKHO ZOCTATOYHO CTPOrO O0OCHOBATE. A Janee (mosHuum 6—8) Mu
CHIDKAEM YPOBeHP {10 NOAATHHIM DPHYMHAM), HapyIIaeM TpagHIIH-
OHHEI A MATEMATHKH OVTE <OT CBOUCTE PYHKINH K ee rpadurys,
BEIHYIH/JIeHbI HATHE B ¢6PATHOM HAIDABMEHHE — +0T rpadHKa GyHK-
IHA K ee CBOHCTBAM».

Bonpexkr caxoxmupmeiica TpajAENHEM, AABAA OODeeIeHHE UYeTHOMK
u HeuerHOH QyHRIMM, ME He BKAKNAeM B Hero TpeloBaHMe CHMMeT-
puuHocTH ofnactn onpenenennsa. B onpeneleEdH OBO ANITHEES, ITO,
no cyTH Aena, HeOOXOAAMOE YCAOBEE 9eTHOH B BeveTHol dyEROmi.
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B mammeM kypce anrebpn, MOBTOpHEM eme pas, OAUHAKOBO IHA-
YNMEL AHAJIATAYECKHS H NeoMeTpMYecKHe MoZenu. IlostoMy Bmoaue
€CTeCTBeHHO, YTO HOARAACTCHA MeOMeTPDHYECKAA HHTEPOPEeTAIMA 4eT-
HOCTH MW He4eTHOCTH GYHKINE, CEASAHHAA ¢ CAMMETPHIHOCTRIO e

rpaduka. Ckaxem, AeIaTh BHBOA O YETHOCTH PyHKIHME y = VO — x2,
HA HAUI B3TIAX, IPeANOYTHTEABHeE O rpaduKry (The oceBar CHMMeT-
PBEA HOAYOKPYMHOCTE OTHOCHTEJBHO OCH J OMEBHAHA), A He CCHLIA-
Ach Ea dhopMaabHOe OnpeaeneHne,

Xoram o6paTHTL BAINe BHEMAHUE HA OAHO NPHENKIUATEHOE 00-
CTOATENRCTBO, KOTOPOEe BIEPBLIe B HAINEM Kypce anre(phl ACIOIB-
syercda MMenno 3Aechk, B § 11, Peurs maer o HeasHOM IpHOSmMERAH
ITKONLEWKOE K 3aK0HAM (DOpMANLROH JOTHKM, COTIACHO KOTOPHIM
OTPHIARHE YTBEPIKACHHA, COACPKAIICTO KRAHTOP OOIIHOCTH, IpA-
BOAHT K YTBEPIXACHHIO, COHEPIKAINEMY KBAHTOP CYIIeCTBOBAHMA, K
ofiparHo. ¥eraHaBaneas GAKT YETHOCTH HJAH HeYETHOCTH GyEKIHEHA,
HY;XHOQ NPOBEDHTE, YTO paBpeHcTBo f{—x) = f(x) um f(—x) = —f(x) BBI-
moaaAeTcA das ecex 3HaveHHWit x. Veramamnueas xe daxr oreyr-
CTENS K&K JeTHOCTH, TAXK E HEUeTHOCTH, JOCTATOYHO HOKA3ZATH, UTO
cyiecmeyem xoma 6wt odno x, agna Koroporo f(—x) # f(x), 1 xora 66
0fHO X, Ans Koroporo f(—x) # —f(x).

B § 12, 13 paccMATPHEBAIOTCA CTeNeHHLe QYHKINA ¢ mMeNbIM 1o~
KazaTeJaeM. MaTepHas CPSBHHTENBHO HECAOMKHHE, HO caexyeT oTMe-
TUTH, YTO OH He BXOAHT B olAsarensuyio nporpaMmy 9 raacca. Ilo-
YeMy JKe ME COYIM H0Je3HHIM BEAKNYATh €r0 B IVIABY O WHCIOBBIX
dyrrouax? Ecau 6 sTore marepuana me G6uino, 10, Buliaa Ha dop-
MANBHLIN YPOBEHE B ONpeAeNeHME GVHKIINHE B ¢¢ CcBOMCTE B HaBend
TIOPAJNOK B HAITHX OpPeACTABAEHRAX 0f H3yuYeHHHX pasee GYHKIHAX,
MEI Gy GH BHIEYAEHE DTHM OrPAHNTHTHECH. ChezoBaTenbHO, HO-
BEIE SHAHAA NPHMEHAINCE Ol TONBKO K Y¥Ke H3BECTHHM GYHEDHAM
H He HCHOJAL30BAJHCE ORI B HOBHX CHTYAIRAX, MTO HEECTECTBEHHO
ANA HOPpMAJNBHOTO DOCTPOeHKHA y4e0HOIrO nponecca.

Tema 4
nPOrpECCMM

Iipesipe Bcero OTMETHM, YTQ, HA HAIN BITAAJN, B KYpce aareGph
9 gaacea caegoeano 6u1 oboiliTnes Gea HEYUYEHHN YHCROBHX IOCENOBA-
TeArHoCTeR ¥ nporpecenii. Ilo Sonbmomy cuery rema «IIporpeccEns
B ¥ KJacce TYIHKOBAA, He BMeIOIIAA CBASeH ¢ OCTAJNLHEIM MATEepHA-
JIOM OCHOBHON INKOJIBI, & TYIHKOBHX TEM B PA3YMHO ¥ JIOTAYH( BLI-
CTPOeHHOH nporpaMue GpiTh Be A0/xHO. ¢IloCaeROBATEALHOCTHAS —
TEMA MATEMATHYECKOTO AHAAH3A, B ObI0 6Ll JMOTHIHEe HAYMEATH
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¢ Hee H3YYCHHE HAYAN MATEMATATCCKOre ampanusa B 10 xaacce.
A nporpeccud -~ YacTHHE CAYUAKM TOCHASNOBATENLHOCTEM, HCKYCCT-
BEHHO BHIDHIBATH HX N3 00mieil TeMEl B EPHHIHIE HeHMERECOOHpasHO.

Ho, yBH, B CTAHAZAPTE MATEMATHYECKOTO OOpasoBaHns Tema +«Ilpo-
rpeccHn s NPeACTABNECHA B PAMKAX OCHORHOM INKOJEL, 3HAYHT, MEI 008-
3aHH €€ PacCMATDPHEATDL B Kypce aareGpH § Kaacca, Ho3aboTHEROIUCH
o0 TOM, UTOGH 3TA TeMa 6HIA OPraHHYHO CBA3AHA ¢ IPEXBIAYVIIITMH
pasjenaM® Kypea, He Owiana tynukosoil. [Tockonsky B HameM Kyp-
ce NPHOPHTET OTAAeTCH (PYHKOMOHAABHEON JHHWH, TO H HOCASHOBA-
TeNMLHOCTA MOAATCA B TOM e KNde. 910 QYHENUN, HO HeCKONBKO
OTIHYAOIIHECH OT TOI'O, K UeMy OPYEBRIKJIH YIeHAKH: 3T0 QYHKIHHN
HATYPAJBHOIQ APryMeHTH.

B § 15 ga nepBriil maay smxogut npobaeMa MOTHBALIMHE: HAXO AN
paccMaTPABATh QYHKUUHM HATYDAJABHOTO apryMeHra? Oxaspizaercd,
TITO OHM Yie pAHee BCTPEYANMCE Jaixe B Kypce anrebpr 7 xmacca.
H MH DpEXOAAM K BRIBOAY: PYHKUHH, BANAHHHEE HA MHOMKECTBE HA-
TYpaabHHX qncedn (¥ = f(x), x € N), BEy:KHO H3y9aTh.

Bee, uro crazapo B yaedanKe ranee, — 9TO TEKCT AJAA BOCIPOHIBE-
HJeamd Ha ypoxe. IIpupesem ero 3fech emje pa2 (B BOALROM IMepecKase),

MaTeMaTHKR KAK-TO 38ZyMaINCh; 3a¥eM OHcaTh ¥ = f(x), x € N,
He Tpole JH B TAKHX CAYUYASX IHCATH ¥ = f(n), AOTOBOPUEBIZUCH pa3
H HABCETNA OOAPASYMEBATH B HTOH 3aIHCH, ITC APIYMeHT i — HATY-
pancace aueno (i € N). Tax £ cueaann: HanmpuMep, BMeCTO 3aiHCH
y = x?, x € N, pemunau HCHOnL3oBaTh 3AOUCH Y = n2.

U eme 06 ogHOM 00CTOATEALCTRE OHH JOTOBOPILNACK: BMecTO f(1)
IHCATE Y, BMeCTO f(2) — Yy, BMecTo f(3) — pys ®m T. A., BMecTo f(R),
COGTBETCTBEHHO, JOFOBOPHIHCH NHCATD . )

SnaveHna GVHRIMHE ¥ = f(n) MOXKED 33IIHCATE NOCTIEOBATEARHO
oauo 3a gpyruam: f(1), f(2), f(3), ..., f(n), ... — HAH B COOTBETCTBHH
¢ YHKasaHHOH BHIOIe AOTOBOPEHHOCTBIO: Yy, Uzs Yis Yrs ... . HAODPHMED,
g dysxnmn y = n® ameem: y, =1 o = 4; y3 = 9; .... onyuennme
3HAYEHAA MOKHO SAINMCATH NOC/NEfOBATeNBHO OZHO 34 ZPYyTHUM:

1, 4, 9, 16, ..., n%, ....

Ba:xno goeecTd 00 COBHAHAA BAIIHX YYEHWUKOB, UTO TPH MaTeMa-
THUeCKHE MoIeJ:

1)y =f(x), x€ N;

2) y = f(n);

3) f(l)’ ﬂz)’ f(s)s vesy f(n)’ eer MIAMR U1y Yoy Uss Yas esss Yo TR U = f(l‘l),
PA3NHYHH 00 PopMe, HO ONHMHAKORKE 10 COAEPAKAHHIO.

B § 15, xpoMe onpenesieHHs UHCIOBOA WOCAESROBATENBHOCTA H
PASHEIX OAPUMEDOB DOCISHOBATENRROCTEH, PeYb KIET O TDeX crocobax
SaARNSA NOCIeAOBATEABHOCTH (AHAJIATIICCKOM, CJIOBECHOM H DeKYD-
PEETHOM) A O CLOMCTES MOBOTOHHOCTH NPHMEHHTEALHO K NOCHENO-
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BATENBEHOCTAM. 3aMeTHM, aTe Tema <IlocnezopaTeILHOCTA» B HAIIOM
rypee Gyaer nMeTh npogomrenue: B 10 wnacce Oyzer nofamaeso
cBOfiCTBO OIDAHHYMEHHOCTH ITOCHENOBATENLHOCTH, H3Y4YeHO NOHATHe
npefeas NOCHEAOBATEARHOCTH (BCe 3TO GyAeT 3aTeM HCHOABROBATRCH
OpH ASYYEHHHA DOKAATONBHON QYHKIMHA, TOUHEe, OPH H3YUCHHAA IO~
HATHA CTENEHH ¢ APPANAOHANEHEIN DOKASATEICM) H DOHATHE CYMMEL
feckoneyno yOHBAOIIEH reoMeTPHIecKON IPOrpeccnn.

Marepuan zpyx cieayIOIINX naparpados, B KOTOPHX DACCMATDH-
BAIOTCH apHPMeTHYecKAd H FeOMEeTPHYeCKAR IMPOrpeccHH, Goaee UK
meHee TpagunuoHeH. CrenyeT oOpATHTH Ballle BHHMAHHE JIHWIIE HA
HECKOJEKO MOMEHTOB.

Bo-neperuix, B § 16 sm maliaere PMBOA QOPMYAHR A-TO WICHA
apupMeTHueckoll Dporpecen MeTOAOM MATEMATHYGCKOH HMHAYKITIMN,
Byjere BH NOKAIRIBATE 3T0 JOKAZATOIBCTEO YUAIIAMCH HIH HOT, 38~
BHCHT, €CTECTBEHHO, 0T YCJAOBHI, B KOTODHX Bl paforaeTe.

Bo-BTODHEX, B TOM e maparpabe pemaerTca cIeAVIOIIAA 3AKATA.

TypmEeT, ABHrASCh IO CHIBHO HEPEeCedeHHON MOCTHOCTH, 34 mep-
Burll yac oyt npomen 800 M, a 3a KamAnl caegywImmHil gac mpo-
XOAUN HA 25 M MeHBLING, 4eM 38 npeaniAvIIni. CROARKO BpeMeHM OH
HOTPATHJI HA BeCh OyTh, pAaBHKE 5700 M?

O6osHaune GyKBOK 1 BpeMA ABMYKEHMI TYDHCTA, ML IOJYIHIH
ZNA 1 Abe BOSMOKHOCTH: #; = 8, n, = 57, Hanee B yueSHUKe CHASAHO,
YT [0 CMBICAY 3AAAYH H3 JBYX HallneHHRIX 3HAUeHHH HaN0 BHODATh
meppoe: n = 8, ¥ BAIINX YUeHMKCB MOET BOBHHKHYTH BOWDOC: MO-
9eMy He DOZXOZUT BTOPOE 3HAYEHRS M, BOOGINE, RAKOB CORSDIRATONE-
HH CMECI BTOPOTO 3HAYECHAN, OTKYAA OHO BSANOCH?

leno B TOM, UTO MATEMATHYECKON MOZENEI0 CHTYALHH SBAAETCH
aprdmeTHaeckag nporpeccus 800, 775, 760, T25, ... Cym:ua nep-
BEIX BOCHMHE WISHOB 9Tl mporpeccem papEa 5700:

800 + 775 + TH0 + 725 + T00 + 675 + 6560 + 625 = 5700.

Ha 41-M mecTe B gaamoit nporpeccus EAXOZMTCA YHCHAC 0, K 9T0-
MY MOMEHRTY YHCAC S, JOCTHTAET MAKCHMYMAS

24 +d(41-1) 41 _ 19300.
2

Haumnan ¢ 42-r0 MecTa 4WieHH IPOrpecCHH CTAHOBATCA OTPHOA-
TENBHKME YHCHAMHE, CYMMA 73 WICHOB OPOrPEeCCHM CTAHOBHTCS BCe
MeHkME ¥ MeHhIIe, W, HAKCHEI, IIoJyuaeTcH, 9To Sy = 5700. Bor
Temepk CTAHOBHTCA IPeAeALHO ACHQ, NOUEMY IO CMEICIY JaBHOH 3a-
JAUY B3ATL HY)KHO AUHIL spadeHue n = 8.

B-TpeThHx, O0DATHTEe BHMMAHHE HA YIOMHHAHHEe B § 17 TepMuHOB
+3KCTIOHEHTA» H <+NOKA3ATeALHAA JYHKUEA+, Onepe:xaninee ppege-
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HHe 3THX TePMHHOB OTpakaeT o0IIyI0 TeE/IeHGHIC EaImero Kypca Ha
HCIIOAB30BAHHE 2/eMEeHTOR onepexanmere o0yienns, Buxox B asony
6nmmatimero passuETHA (TEPMHH Kiacchka nenxonorns JI. C, Buzom-
CKO020) — COCTABEAA YaCTh BCAKOTO Pa3sBHTHA.

Haxonern, B-4eTBEPTHX, 3aMeThTe, UTO GOJMBIIOE BHHMARHE B HA-
mexn yueBaexe (M 38AATHUES) YHeAASTEd XapaKTOPHCTHYSCKIM CBOM-
CTBAM HpOrpeccrii.

Tema 5

BNEMEHTH KOMBUHATOPUKM,
CTATUCTUKM U TEOPUM BEPOﬂTHocrEﬁ

B cootBercTBEEA ¢ mHcEMoM MurncTepersa obpasopanezs Pocemii-
crofi Pepepanmie or 23 cenrabpa 2003 roga N 03-93ux/13-03 B co-
AepKAHHEe MATeMATHYECKOIO 00pazoBAHMA OCHOBHOH IIKOJAEI HOCTE-
TIeHHO BBOJATCH BJIEMEHTH KOMOHHATOPMKH, CTATHCTHKHN H TEOPHH
BepoaTHocTefl. 3a 910 Bpemsi pomxeH GplTh HAKOMMEH ONLIT Ipeno-
AGBAHAA DAEMEHTOB CTATHCTHMEM H TeOPHH BepOSTHOCTeH, OCyIiecT-
BJGHA NepenoAroTOBKA yuurteneii. B sror mepuon s3aflaHHA IO Bepo-
ATHOCTH H CTATHCTHKEe He AOMHLEI BKJIYATECH B MATeDHANLI NS
AAMHHHCTPATABHOTO KOHTPOAA. DIeMeETH RoMOnNHATODHKH, CTATA-
CTHKH M TEOPHH BEPOATHOCTEH He BXOAAT HOKA M B MATEDHANBI IAH
HTOTOBOA ATTECTANKH BRINVCKHHKOE OCHOBHOM mxoant, Kak ckazawo
B 2TOM HHCBME, ¢...H3YYEHHE 9/IeNeHTOB KOMOMHATOPEKH, CTATHCTH-
KM ¥ TeOpHH BepPOSTHOCTEH B OCHOBHOMH M crapitteif mxone cramer
o0A3ATENBABIN HOCHE YTBeDHICHNA QeAepDaAlbHOTO KOMITOHEHTa I'o-
CYAAPCTBCHHONO CTAHAADTA o0mero ofpasoBaAHUAY,

Pa3saHuHkle BADHAHTA 00beMa M XADAKTEDA HIMOMKeHHA B cpep;-
Hel INKoJe PAE€MEHTOB KOMOMHATODHMKH, CTATECTAXKH A TEOPHA Be-
poaTaocTeil (60Mee KPATKO, CTOXACTHKH) HEOAHOKPATHO HOABIAAHCH
i oficysaanuacet Ha nporsisenau nocxearux 10—15 ner. Ilepeute
BEPCHA, BXOANBIIHE B NPOCKTHI 00ASATEIBFHOI0 MEHAMYMA COAEDKa-
gEg o0yueHns MaTeMaTHKe, BRIIGHANM SBHO MB0BITOURLIN MaTepHAL
BONOTL A0 AJAOTHOCTON HeNpPEepPLIBHO DacnpefeeHREIX cayualiHbnX Be-
JMYIMH, HX MATeMATHAICCKONO OKHAAENSA M AUcCHepeHE ¥ 1. 1. Ony6-
aaxopasEHE B 2004 rogy craEmapT MaTeMaTHYeCKOro OBpasoBaHHA
sadbuKrcUpoBaAX O0BEM CTOXACTHUECKOT'D MaTepHuana B dopme, Gomee
nprrogHoO# A74 BKAKYEHRA B PAMKY TPAXHIAOHHOTO Kypca aireGphr
B Hoaxe anrefSpsl U HAYAJN MATEMATHYECKOro aERIHsA. Bo usbexanne
RETOYHOCTeH OPOHUTHPYEM VKAZAHHEIE CTRHEADT B €ro CTOXacTHde-
CKOH YaCTH, OTHOCAIEHCA X OCHOBHOH mKoAe (KYpCcHMBOM BhHIACNeH
HeobAZATEABHEE MATEPHAN).
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MuomecTsa B kombGunaTopuka. Muoxcecmeo. daemenm Mroxne-
cmaey, noduromcecmeo. Obsedunenue u nepeceverte Muoxcecme. Jua-
zpammis Jitaeps, IIpuMepsl pelileHnsT KOMOHMHATODHEX 3a1a4; mepe-
6Op BADHUAHTOB, NPABUJIO YMHOMCHHA,

Cratuernuecrne pammsie. IpepcraBrenue nasHEIX B Buje TaG-
JuIn, ARarpaMs, rpagrkos. Cpeapme pesyiabraros mamepennii. Ilo-
HATHE O CTATHCTHYECKOM BEIBOJIE HA OCHOBE BEIGODKH.

TIlonarue ¥ npuMepEl CAVIANHLIX cofrITuii,

BepoaTtaocts. Yacrora cofbiTHA, BEPOATHOCTS, PABHOBOIMOMCHELE
cOGEITHA M DOACYEeT HX BEpPOATHOCTH. lIpeacrapiieHue 0 reoMeTpHYe-
CKO# BepPOSTHOCTH.

Bea croxacTHuecKas JHHHA CIAETEHA HB TPEX «KOCHICHS: KOM-
6HEATOPHOI, BEPOSTHOCTHOH B cTaTucTHHeckol. B pasnuuyurix VMK
110 MaTeMATHKE, BXOZAIMWX B PesepalibHEI nepevyeHbh y4eOHHKOB,
ABTOPEL, BOOJIe roBOPA, HO-PA3EOMY KOMUOMHEDYIOT 3TH COCTABJAID-
mue. Hanpusep, OMeHbL TOOYASPEA B IOCACIHESE BPEMT HUIeA O TOM,
yT0 0a30BOH AJIA NAA0KEHEA CTOXACTHKH JONMHE HeIpeMeHHO GHITH
CTATHCTHYECKAH AUHUA. JpyruMu claoBaMH, HAYHHATD H3yUIeHHE 110~
JaraeTcd ¢ PAlNHYALY Tabiun B gEarpaMM, caocoloR pASMEIIEHAA B
HUX SKCHEPHMENTANBHBIX JAHHNX, ¢ FDYONAPOBKHE 1 o0paloTRa aaH-
HEIX, CO 3HAKOMCTBA ¢ TAKMMHM NOHSTHASMHA, KAaK PASMAX, CPeAHee,
w044, MeANaHa pPsiioB AaHHHX U T. I. MoxeT GRITL {(XOTHA COBCeM H
He 09eBHIHO), 5TA NO3ATAA BepHA, €CAH PACCYKAATSL O NPENofABa-
HAH EMEHHC H TOJALKO cToXacTHRE. Ho B PoccHl mMeeTcs CAOMKHE-
mEica Kypc MAaTeMATHKH B cpefgHell mIiKoje, M 0CHOBHAA CIOMHOCTE
COCTOUT B HAnGOAee NpHeMJIeMoil PopMe HHTETPALIHHE HOBBIX 00pasdo-
BATEJIBHRIX JJHHM B TPRAHUHOHHbIE METOAKYECKNE PAMKE 06yueHnA.
K ToMy e MKONLHEIE VUINTEAS B NOJABIMIONIeM GoNhUIHHCTEE ¢ 3Ne-
MeHTAMH KOMOHHATOPEKHA H OpocTelimnMH 3aZa9aMH TeOPHH Bepo-
ATHOCTEH XOTh KAK-TO 3HAKOMBEIL, & BOT BCA CTATHCTHUYCCKAA TEPMHHO-
JIOTHA B HACOJOrAd ANA HEX COBEDIICHHEO HOBA H HENPHBEIIHA.

Ho oM npryusaM, a Tarkxe, OHTH MOXKeT, H OO0 POPMANBHEIM
coo0paskeHAAM MLl CASAYeM HOPAAKY HOBOPO MATEpHMANA, NPEANAO-
JKeHHOMY B cTaHpapre: § 3 «MEOXKecTEA H ONepanMN HAJX HEMH»,
$ 18 «KomOumaropenie saaauns, § 19 «CraTucTuxka — ausatia ma-
dopmanuus, § 20 «Ilpocreiimme BepoATHOCTHLIE 3amauds, § 21
«OKCepEMEHTANBHEIE AAHKEBIC H BEPOATHOCTH COOBITHILS .

§ 18 «KomOunaropuabie 3ajauyds ABJIAETCA YIOPOIIEHHMM H X0-
BOJBHO CHABHO MNepepaborTaBEABIM BApEAHTOM § 1 yaeldoro mocobus
«CobmiTia. BepoaTnocTn. Crarnermueckan ofpafoTka JaHHBEIXS.?

2 3geck ¥ Janee cCHUIKA ZilenaeTcd na kuury: Cobnrrasa. Bepoatroern. Cra-
THeTEICCKAR OOPAfOTHA JANENX  JONOAHATENLHEE Daparpads K Kypey ai-
rebpu / A. T'. Mopakosuu, II. B. Cemenos. — M. : MuenMozuua, 2002—2009.
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HeproHaYANEHEIN MATEPHEAN CRASAH ¢ HONOCPEACTECHALIM nepefopon
BCEX BOZMOMKHBIX KoMORHAIMA B Toil 1A mHOU 3agade, 3aTeM pac-
CKa3aH0, Kak Taxofl nepefop yaobGHO OPTAHMIOBATL B BHAE AepeBa
BAPUAHTOR, U TONBLKQ OOC/E STON0 MOBOPHTCA O IPABHNE YMHOMKSHWS
KAK 0 KPATKOM ¢nocofe IMOIydeHHs OTBETOB B PASAHYHHX KoMOHEA-
TOPHEIX 3aRA94X.

Kax ofHO B3 NpAMeReERil NpABHIIA YMHOMEHAS TOABAAIOTCH O~
HATHA QAKTOPHANA M YACAA BCEX NEPECTAHOBOK ICMCHTOB KOHETHO-
ro MHOKEeCTBA.

B cEcTeMy yOpaRHEEHHHA 3aAATHHKA BKAIOTEHO ZOBOJBHO MHOIO
sapgaEmil aarefpamgecKoro xapakTepa, CBASHHHEIX ¢ KoMOmHATOpH-
HKOMi: TYT M YMCJOEHE BRIpAMEHHA, U GYKBeHHEIe BRIPAREHHA M MX
YHOpOLIENNA, PeIICHAS YPABHEHHAN B BONPOCH ACIHEMOCTH. JIpyruMm
CROBAMH, ROMOMEATODHRY MBI PACCMATDHBAEM KaK pasgen «obDmu-
HOl» anrefpr, 4 He KAK HEUTO CHeOHANLHOe H OTHeNhHoe, O0paTHuM,
HappuMep, BEENAHUE Ha 3anaqy N 18.9. Ha roopaanatrOd naocko-
CTH OTMEYeHh] BCe TOYKH, AGCIHCCH M OPAWHATH KOTODRIX DARHE
OFHOMY W3 caeayiomux gucen: -3, =1, 1, 2, 7 (mopropenus pomy-
CRAITCA),

a) CEONBKO BCEro TAKHX TOUEK?

6) CROIBLKO TOUER JICKAT Jiepee OCH OPTUHAT?

B) CKONBKO TOUEK JeXHT BRI ocu abcuuce?

r) CRONBKO TOYSK JIGYHCHT B Kpyre pagMycoM 5 ¢ HEHTpOM B Ha-
yaje KOOPAHHEAT?

C ogHOH CTOPOHH, OPH €€ PeMeHAN 3AKPEONAITCA KoMOmHEATOD-
HLle HABWKU. C Ipyroit cTODOHLI, MEI MPOCTO MOBTODAEM TeMy «Ko-
ODAHHATHAA HAQOCKOCTH* H He 3a(kIBaeM PO MeOMeTpPHIO.

FEme npumep: aazaga Nt 18.10. Hssectro, wro x =2°- 3°- 5° m q,
b, ¢ — uHcaa 3 MEOXecTRA {0, 1, 2, 3} (coBNAKEeHRA AOMycKaOTC).

a) Hailigrre RanMeRsIIee ¥ HanGoXbIOee 3HAYCHAA YACAA X.

6) CxoaLKo BCOTO TAKHYX THCEN MOMHO COCTABHTL?

B) CKONEKO cpepE HAX Gymer YeTHHIX YACex?

r) Cronsro cpeau HAX §yZeT YHCeN, OKAHYMBRIOIIKEXCA HyIeM?

CHoBa 19 dopMe 3amaua KOMOHHATOPHAA, HO GAaKTHIYECKH IIOBTO-
PSeT paHee MAYISHHEIN MATEPHAN: PASIOKEEREe HATYPANEHHX YHCel
HA NPOCTHE MEOKHTEIN.

Myl carTaeM, ¥TO AMEHHO HA IYTH YEPEONCHAA MEKIPEIMETHEX
caaaell MOXKHO JOCTHUR HAZEMKHEIX YCHEXO0B NIPM BREAEENH HOBOIO
yuelBoro pazgena — KOMOHHATODEKH.

DopNyaE AAA YHCAA PASMEINEHAI A coueranuit, KAK 9T0 B yKA-
38HO B CTAHAAPTE, B OCHOBHON MIKONe He PACCMATDHMBAKITCH, XOTH B
AOCTATOMHO NOATOTOBACHHRIX KAACCAX ¢ HIMH BOOJHE MOXHO II08HA-
KOMRTHCA, HCNOABL3YHA, HANDEMep, MaTepuat § 2 ygebuoro nocobus,
VEA3AHHOrO B CHOCKe Ha ¢. 20.
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B camom nHaspanud § 19 «CraTHeTHRA — Ausalin undopManuaRs
MH JelaeM AKNEHT HA ONUCATEALHYIO CTATHCTHKY, T. €. B IEPBYIO
o1epenh ofpaigacM BEMMAHEE HA CTATHCTHRY Kax Eo, 06patoTKy AaR-
HHX TOTO HJI HHOTO SKCIepuMenTa. MaTepuan »ToT — KaYeCTReHEO
HOBHIA Ana GorsmmECTEA yumTeaeil. Mu dHKCcHpyeM O0gHG KOHKpeT-
HOe maMepeHHe (BpeMs npoesia Bs Aosa Ha paboTy) B mar sa maroM
NOHASHBAEM, KAK MOXKHO OpeofpasOBHEBATE (YIOPSZOYREBATE, TPYI-
nuposaTh, cofHpars B Tabmpnm, maolpakars rpadEdecKn) AMe-
ImMuecs AaHHLIS,

HecKONBKO CHOB O TEPMHHOJOTHH. Ycrogpimelica cHeremMu HA-
3BaHH# ANA NIKOARHOTO NPEIIOAABAHUA CTATHCTHUKY HeT, TepMHHE
U8 BeCHIel KON He HEPBHX MOPAX IODAMKAIOT CBOUM DAIHO-
obpazueM. BoT, HAODHMED, ODepeUeHb CAOBOCOYETAHMY, CBASAHHHX
¢ TIOHATHEM +48cTOTA». TYT H NPOCTO <49acTOTA», H <abconioTHAR
YACTOTAS, H «OTHOCHTENBHAA YACTOTAS, ¥ «3MOHPDHYCCKAA YACTOTES,
M ¢CTATHCTHYCCHKAA YaCTOTAs, ¥, OKITE MOMKET, eme IT0o-T0, Kpome
TOro, AOROALHO NPOMIBONLEO NoGABAFIOTCA eIue X ADYrHe TeDPMURLI
+COOBITHEY, ¢CAYYAMHOE CODHITHES, «BADMAHTAS, ¢DEAYILTAT H3ME-
penaas u 1. i, Jaxe B yuefapKax BechMa ONKTHLIX ABTOPOBR IOAB-
JAAIOTCHA CAOBOCOYETAHRA THIA ¢0THOCHTENLEAS YACTOTA cAYIaliBOTO
coSHITRAY, HA CAMOM JeNe CMEeIIMBAIOUIEE TCPMMHEL H3 CTATHCTHRH
1 Teopun sepoatmocrett, Ho ato eure monbemri. Oxasripaerca, uTo,
KaK HPABHNIO, 3HAMCHNE YACTOTH — ST0 YACKO H3 orpeska [0; 1}, #o
BOT 3HAYeHWe +a0CONOTHON YACTOTRI® — 3TO WHUCAO HATYDAALHOS.
K sroMy oueHbL HenpoCTO NPUBHKHEYTE.

B § 19 mam ODoAX0X COCTOHT B TOM, SITO 6CTEH TOABKO OJHA ¢2acTO-
TA», OHA e OTHOCHTENBHAS M NOCAEGAHIA, 8 BMECTO TepMUHA «abfco~
JIOTHAS UBCTOTA» MB HCIOAB3YEM HOBHI AMA CTATHCTHKM TePMUH
<KpaTEOCTH» . HanpumMep, B paxy us geeatTn yuecex 1, 3, 5, 7, 7, 2, 4,
7. 3, 1 RpaTHOCTE UNCAA T DABHA TDeM: HMEHHO CTOALKO PAs ceMepKa
BCTPETANACE B 9TOM DANY.

TogaepkaeM, 9ro B § 19 npoUcXoRAT, MO CYINECTBY, IEepBOe 3HA-
KOMCTBO YUEHHUKOER ¢ SJXEMEHTAMHE CTATUCTHRU. IIopTOMY OCHOERHOE
BHMMAHHE cAcAyeT OODATHTE HAa GOPMHpOBAHHME NDPDAKTHICCKHX HA-
BWKOB 06paGoOTKE De3yILTATOR HaMepeHHA, & He Ha 3AYUWBAHUE M
BOCIIPOA3Be/IeHEE HOBRIX onpefeaeHnii, B kaacce us 2026 uemonex
MOKHO IPOBeCTH KAKOH-BAOYAE HpPOCTOH 9KCHEPEMEHT M SATEM AT
38 waroM obpatoTaTs ero pesyALTATH B NCDAIKe, NpARereHHoM B § 19,
Hanpmmep, MoKHO IPEAICKHTHL 3aAYMATE KAJKAOMY U3 YICHHKOB
HATYpaabHOe aucao oT 11 go 15, pesynsTarl BHIHCATS HA AOCKY H
JaJiee PPYNOKPOBATh M YIOPAAOUYHBATE AHGOPMALIHIO, IPENCTABIATE
lannaeie B TAGANTHON # rpaduEaeckol dopme.

B § 20 pazofSparK NMEHHO <OpocTelimiMe» BePOATHOCTHHIE 3aAa-
yi. Hanoxenne BANPAMY0 CEA3AE0 ¢ CHTYAIUAMM B3 «KOMOHHATOD~
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Horo» § 18 u ozHOIl M3 cBoUY yuel§HRIX neneli NpeAnOIaArAeT 3aKpen-
JIeHEe YNEeHW W HABHIKOB, MIONYYSHHRIX OpH pafore ¢ mpeabiAyIUM
maTepHanoM. Kakoro-am6o coemnpanbHoro BHHMaHHA K oTpaloTke
nouaTHd ¢cayuailinoe co0ObITHEs, ¢HEePOIMOXKHOe cODBITHES, 4O0CTO-
BepHOe cOSBITHE» U T. II. ME He [NPEINOJATAEM, XOTH VIOMUHACM M
HCOONb3YEM 9TH TePMHHEL.

Ha mam psraaz, usaumiae HAB0NAKBOe BHEMAHNAE K HOBTODCHMIO
NpefnoKeHni scayusitnoe cobrITHe — 210 COOLHITHE, KOTODOe B JaH-
HOM HCOLITAHHM MOKeT KAK OpOH3olTH, TAK H He NPOH30OHTH» HIH
«BEBOBMOKHOe CODRITHE — 5T0 cOONTHE, KOTODOE HHKOTAA He Tpo-
HzofileT NpA JAHHHX YCIOBHAX® BDPHA JH COOCOGCTBYET POIIEHHIO
KOHKPeTHRIX sajad. IIpu 3HAKOMCTRe ¢ HOBHIMHM INOHATHAMU H Tep-
MHHAMH HE CTOAT CPA3Y BAHHMATRCA, KAK HHOIKA IOBODAT, «opMu-
pPOBaHREM KOMIIeTeHTHocTei». A Hayana MH NpefnaraeM pelINTh
HECKOJBKO HHTepeCHBIX 3a8a4 B oBCYAHTE HX PesYABTATHI.

PaccMOTpDeHA TOJMBKO KJIACCHUECKAs BEPOATHOCTHAA CXeMa, B
KoTopoli Bce aJIEMEHTAPHBIE MCXOAB paBHOBO3MoxkEBL. He cromT,
Ha Rall B3rIaf, NLITATHLCA Joxasuieams, UTO, HAIPUMeD, BEPOSATHO-
CTH BHIAASHHA «DeIIKH» H «0paa» paBHH mo 0,5. Jlyume wecrHO
OPeyOPeRETs, ITO HTO NPeANoJOKeHEe, KOTOPOE HAM eCTECTBeHHO B
yaobHO NpUAATE B pAMKAX npocmeliiuelt modeau orpyxawomei neit-
CTBUTENHEOCTA, Bens Ae neTacMed JKe MBI, HAIPHMED, B TEKCTOBHX
salaYAX HA ABHIKeHUE 0f0CHOSBISAMb, 1TO ABTOMODHIL ABHIKETCH C
TIOCTOAHEOH CKOPOCTHIO.

Boofme ME CcTapaeMcs He CIHIDKOM TeOpeTHSHPOBATE OTHO-
CHTEeNBbHO +<«HOpHPOAE! cAy4YaifHOro» M T. O., & VAeJIAeM OCHOBHOE
BHMMAHHEe KOHKPeTHHM sagauaM. Hampamep, XoTa MBI # NPUBOAHM
Ha ¢. 200 yubennxa oOHYHOE KAACCHYECKOE ONpeAENCHEE BeDOATHO-
ot (bpasa us 26 caosl), 5O nNpeAncINTACM HAYWHATE ¢ €10 Nepedop-
MYJHPOBKH B BHJle HEKOTODOTrO AJITODHTMA AelicTBnil, OpaMO HAIIP&B-
JEHHOr0 HA KOHKPETHHIC BHYHCACHHA. CaMO HINOKeHHe He HOCHT
HHKAKOTO AeAYHTHBHOTO XADAKTEDA, & OCHOBAHO HA pazbope 3amay,
YEpaXKEeHHHE, OpHMepoB H Oo0CYHIeHHH NONVUeHHHX pe3yJIbTATOR.
HanpaMmep, eclid TeOpEMBl M IIPHCYTCTBYIOT B TEKCTE, TO B GCHOBHOM
KAR ¢nocol JaKOHHYHOTO NOABEEEHNA MTOrOB NPeAlIecTBYIONHX 06-
cymaernii. Taxkos e HAIH DO0AXOA K OIpeJecHAAM B HOBBIM TeDMHA-
"HAM: onKE SBHO GOPMYIHMDYIOTCA TOMLKO HOCHE TOTO, KAK H3 PACCMOT-
PeHEA UPAKTHYECKHX BOIPOCOB CTAHOBHTCH ScHON HeoOGxomgmMoCTH
HX EBeaeHEKs. H3 HOBEIX NOHATHYA PACCMOTDEHEI HECOBMECTHRIC COOLI-
TUA, OPOTHBOMOJNOKHLE coOLITHA. O cBA3M MekIy «anrebpoit cobni-
Tiii» H «anrefpolli MEOKECTB» MBI KPATHO FOBOPAM (HHKAKWMX +#J1-
refp», KOHCOUHO, HET), HO HCOOAL3YEM ITY CBASH KOHKPETHO JHIIE
ANK noayueHns (GpopMYNLI BepOATHOCTH CYMME! ABYX HECOBMECTHBIX
coliurrnii m ee cnepcrpuii. IIo cPABHEHHIO ¢ BEPOATHOCTERM § 3 yno-
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MAHYTOro B CHOCKe HAa ¢. 20 yuefHOroe nocofHS CHALHO YIPOIIEHE
YCJIOBHA 3688AY, TAK KAK OTCYTCTBYIOT COUETAHHNA U DASMemeHHs, HO
ao6aB/eHN 38424 HA NeOMETPIMECKYI0 BePOATHOCTE, UTO AedAeT H3-
AoJKeHEe Oollee BAMMTAAHEIM.

Iocneanmii naparpad roaest — § 21 «IKcoepuMeETANLEBE JGH~
HEle M BOPOATHOCTH COGLITHELS, B OTIAYIAE OT NPSALIAYINMX HADATDA-
¢oB, HocuT Gonee omucatTensan it xapaxrep. Hosropum, uro craTHCTH-
YeCKHe NAHHEe, KAK IIPABMNO, MPEACTARAAINT cofoll AaBHLIe KAKOrQ-
an6o XOHKPETHOrO H3MEPeHHHA, HIPOBeACHHOrO B PEGAbHOCMU, & OpH
BEIYHCAEHMN BePOATHOCTEH cAYYANHIX coOOWTHII M mMeeM geno
¢ Toli AIH AHON Mofeavio peaavnocmiu. Ha KOHKPETHRIX IPHAMEDAX
PACCKASAHO O CBABA MCKAY DPEANBHOCTHIO M MOAECTAMH DealdbHOCTH.
OcHOBHAA meMhr — OOMOYL GOPMUPOBAHHIO NEPBHX HODPEACTABNCHHIH
0 ABJEHHMM CTATHCTHYeCKOH ycroliumpocTH. Hsyuenue naparpada
JAy4llie OPraHH30BATh B BHJAE BHINONHEHUA cepuil ynpamkuenwuil mpax-
THYECKOTO XapaKrTepa. Broase goctaToTnni HAGOD BADHARTOB TAKO-
ro poga ynpayxHeHn# npueeaeH B sagaTHHEKE.



HYacTtb 2

PELWIEHUE HEKOTOPBIX YNIPAXHEHMHA
N3 SANAYHUKA

i nasa 1

1.24, Halite TaKoe HENTOTHCICHHOR SHAYUEHHe MADAMETDA P, OPY
KOTOPOM B0 MHOMeCTBe pemeHrit mepaseHcTBA (X + 2Mp — x) » 0O
COTePHUTCH! a) YeTHIpe NenmX Yacaa; () ABa HATYPAASHEIX THCJIA;
B) ZBA HEJILIX YHUCAA; T) OAHO HEeJIoe THCI).

Pemenue. [Ipeofpazyem HepaBeHCTBO K BRAY (¥ + 2Ux —p) < 0
¥ PDACCMOTPHM TPH BOSMOYKHOCTH: p = -2, p > -2, p < -2,

Ecau p = -2, TO HepaBeHCTRO NDBHUNMAET BUA (x + 2)2 < 0; pemme-
HACM HEPABEHCTEA ABJIAECTCA MHCHC X = —2,

Ecau p > ~2, To pemeHue HepABeHCTBA HMeeT Buj —2 € x € p.

Ecau p < =2, T0 pellicHue HEPABEHCTBA HMEOT BHA P = ¥ & =2,

IToarorosuTensHan pafora saKOHYEHA.

a) Koraa o MEOXecTBe pemieHmH COZCDSKHTCH YeTHPE OOANX
yncaa? Korga nenoe guene p pasno 1 wau —5. IloveMy? Ecim p = 1,
TQ pelleHMeM HEPABCHCTBA CAYIKHT OoTpesor [-2; 1), comepyxaimmii
QeTHIpe meamx unciaa: -2, -1, 0, 1. Ecxu p = —5, To peilenueM He-
PABEHCTRA CAYKHT or1pesok [-5; —2], cogepmamu# geTHpe meaRX
uyucaa: —5, —4, -8, 2.

6) Jea marypaxnLEHX qHCIa GYAYT COREPIRATLCA BO MHOIKECTBE
pemennii opu p = 2. B caMoM fele, B 3TOM CAYY&E pellleHHeM He-
PABeHCTBA CIYIRAT 0TPe3ok {-2; 2], a B 2TOM OTpe3Ke COmePHRUTCA
pOBHO ABA HATYDPAABHHX sHagenns: 1 m 2.

B) Korza Bo MHOMECTBE pPemieHN COASPINETCA ABA MENEIX YACNHAT
Korpa nenoe uncno p paeso —1 umu —3. Houemy? Ecmm p = -1, 10
PeIN¢HMEeM HepaBeHCTBA CHAYXHT oTpesok [—-2; —1), comepyxammit
ABa meneix uMcna: —2 u ~1. Ecnn p = ~3, 70 pellleHHeM HepaBeHCTRS,
ey EuT orpesok [-8; —2], cogepmamuii apa nensx umcna: -3 u —2.

1) OzEO nesouNciAeHHOE DelllenHe Gyaer JMUIUL Opu p = —2: aHA-
YyeEHe X = -2,

Amanmorauno pemalores Ne 1.28, 1.26, npuuem oum mpome, mo-
CKONBKY HAPAMETD P B 9TUX NpPAMEPAX NPUHUMAET JHIIE HATYPLIL-
HEIC 3HAYEHNA.

JTa MUHAS POIICHUA HEPABCHCTE ¢ NAPEMETPOM TPOAOIMACTCH B
N 2,37, 4.39.

2,37, HaitTu Takoe meXouucleHHOe 3HAUCHHE MADPAMETDA P, OpM
KOTOpOM MHOKECTBO pemmeHH HepaBeHCTBa X3(x + 2)(p — x) » 0
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S o % BRI, S 3
2 0 x M 2 0 ¥
Puec. 13 Puc. 14
+ -+ + + t
-
o ¥ 20 x
Pac. 15 Puc. 16
+ - - +
e QLU B g
-2 0 p =
Puc. 17

COAEDIKHT: ) ABA HEJALIX YHCIA; 0) YeThIpe NeNLIX YMC/JAA; B) TPH He-
JBIX TTHCJIR, I‘) IATE HEJABIX YHCe].

Pemenue, [IpeoSpasyeM HePABEHCTBO K BHAY ¥i(x + 2} (x - p) < 0
H PACCMOTDHM CACAYIOIOHE BO3MOMHOCTH:

p=2,p<-2,-2<p<0,p=0,p>0.

Eciun p = —2, To HepaBeHCTBO NpHHEEMAET BHA XX (x + 2)° < 0; pe-
IIeHUEe HePAREHCTBA COCTOHMT H3 ABYX TOuek: X = —2, x = 0 (puc. 13).
Ha pacynxkax 14—17 mpeacTapneHE reoMeTpHUeCKHEe MOASIH peime-
HAA HePABEHCTBA COOTBETCTEEHHO B cHyUafAx: p < -2, -2 < p < 0,
p=0,p>0,

Henonrsya reoMeTpHYecKHe HINIOCTPALNHE, IOAYYAEM OTBET HAa
BOTIPOC 3AAAYH.

a) Bo MEOKecTBe pelIeHWH COREPRHUTCA JMINL ABA IIeNLX YHCHAA
opu p = -2 (pac. 13).

6) Bo mnoxecTee pemeHHN COACPIKHTCA [eTHpe NENHX TECIN
upu p = —4 (pre. 14) u npu p = 1 (prc. 17).

B) Bo MHOMeCTEe pelIeHH COZePKUTCHE TPH NEeNAHX YHCAa OpH
p =-3 (cMm, puc. 14), opu p = -1 (puc. 15) u npu p = 0 (puc. 16).

r) Bo MEOXecTBe peilleHMil COREPIKATCA NATH MEJKIX YHCEN HPH
p==5 (cM. puec, 14) n opm p = 2 (em. puc. 17).

3.18. B sanmenm «* € {4, A, 9)» BMECTO 3HAUKOB * B A MOXKHO MO~
CTABUTE Ji06kie nudpel, Meapmye 3. Byayt DONyYAThECA PASTHYHES
yreep:xaenun: O e {4,0,9)}, 1€ {4, 2,9 ur. o

a) CKONBKO HOAYIHTCE YTEEDKIHHI, B KOTOPLIX HA IEPBOM MeCTe
cronT undpa 27

6) CroxbKOe DOAYIATCA YTEEDHKASHAN, B KOTODEIX HA MecTe A ¢T0-
AT DONOKATENhHEAA Mudpa?

B) CroMBKO Beero yTRepIRAeHMHN noxyaurca?

r) Xaxymo yacTe B3 BCeX YTBED:KOCHMI coCTABIAIDT EBepHHe
YTBeDHACHUAT
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Pemenue. a) Takax yreepsaennit pu: 2¢ {4,0, 9}, 2¢ {4, 1, 9},
2 € {4, 2, 9}, TOCKONEKY BMECTO SHAYRA A MOXKHO TOCTABHTE Aubo 0,
aubo 1, anto 2.

6) Ecau Ha MecTe A ¢TOAT DonoaATeNbEAS Mudpa, T. €. 1 amm 2
{(aBa BADHAHTA), & Ha MecTe * cromT nudpa 0, 1 nau 2 (TpE Bapuak-
Ta), TO BCETO MOJKHO COCTABHATE 2 - 3 = 6 yTBepKAGHHIA,

B) Paccymaan, Kax B nyaxre §), DoaygaeM, UTO BCero MOKHO CO-
CTABATE O yTBRepAeHHIT,

r) Bepanimu GyayT Te YTEEDHACHAA, B KOTOPEIX HAa MecTaX * u A
croaT ograaKosue nAGp: 0 0, 1u 1, 21 2, Taknx yreepxaemuii —
TDH, OHH COCTABAHIOT -;— Oo0IIETO YACAA YTBEPHASHAA,

Iocreanee aanaHME TPHE KENAHHR MOMHEO TepedopMyIRPOBATE:
RAXO0B& BePOATHOCTE TOre, 4TO IOJAVIATCH BEpDHOE YTBepXEAcHue?

B zagauax Ne 3.21—3.25 npeanaraercst HCMOABIOBATE KPYTH (AHA-
rpaMMel) Siixepa. B mpuauane M 3.21—3.23 MoxxE0 pemmATs 1 Ges
HHX, pPacCMATDHBANTE 9TH SAJAYH KAK IOATOTOBHTENGLHEIE K peme-
Bu Gonee TpyaEMx sagau N 3.24, 3.25, rme Ges kpyroe Binepa
oGoliTHCH AOBONRHO CAOMKHO,

3.23. Ilo mnany 3acTpoiikn yuacToK maomaasio 1500 »* cocront
M3 ABYX DEPeceXaloIuxcd IPAMOYTOJRHIKOB, BX IepecedceHHe OTBe-
AeHo Nox rapax. ILIomsaar nepBoro NpAMOYroAbEEKA papa 900 n2,
naomans sroporo — 700 M2, Halfitk naontaas: a) yUacTKA, OTBEJEH-
HOTO NOJ rapask; 6) YacTH nepBOro NpAMOyrOJAbHHKS, He OTBEREHHOTO
TIOA TADAYK; B) YACTH BTOPOr0 IPAMOYIOALHHKA, He OTBEHEHHOrO HOJ
TApa; I') 4JACTH 2ACTPOiiKM 6e3 ygera rapaxa.

P ¢ m1 e B | e. J[ocTATOYHO BHIIOIHATL JUuarpamMdy Jitnepa (puc. 18),
TTOSE OTBETH HA BCE BONPOCH CTANH OPEeACHLHO NOHATHRMY: a) 100;
6) 800; B) 600; r) 1400. '

100

Pue. 18

3.24. Ha ypoxe nuTepaTypH YYHTeAL PEINMN Y3HATH, KTO H3
40 yuennros 9-ro kiaces uuran kauru A, B, C. PeayawraTu onpoca
BHIPIAKAT TAK: KHHTY 4 npountain 25 yueEHKOB, KEUry B~ 22 yue-
AuKa, KEary C — 22 yuenwra; ogHy 3 KHAr A mm B npoumTann
33 yuenura, oMy M3 KHAr A 4K C npountainy 32 yueHura, OfHY U3
kHAr B uan C — 81 yuenux. Bee TpK kaara npountane 10 yyeHUKOSB,
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fr) (s

Puc. 19 Pre. 20

CRONBKO YUCHHKOR: 8) DIPOYHTANE TOJBKO IO OXHON kHure; G) mpo-
YUTAAY POBHO JBe KHHTY; B) He YMTAAH HHE OFHON H2 YKa3aHHHX
KHUr?

Pemenne. Peur GakTEmecks HAeT 0 TPOX IepeceKalOmuXcH
MHOZKeCTBax A, B, C, COCTOAMX COOTBETCTBCHHO N3 23, 22 m 22
ANIEMEHTOB, NP0 KOTOPHE M3BECTHO CHEAYIOEee:

AUB=33,A0C=382,BuC=3l,AnBnC=10.

Hemonraya noctefHee cOOTHOMIOHHS, PRCyeM Kpyra Jiliepa B B me-
PeCceueHHN TPeX MHONECTB VEAILIBAEM €ro uncseEHocTs 10 (puc. 19).
B mmoxecTBe A 25 saeMenToB, B MHOKecTBe B 22 ssemenTA, A
B ux obpeiuHeRYH 33 reMeHTA. 3HAYHNT, B DepeceYeHNH STAX MHO-
aecTs coepRATeR 25 4+ 22 ~ 33 = 14 snementop. Paccy:xaaa anano-
THYHO, 38KII09a6M, YTO B NieheceYeNHa MHEOReCTB A 1 C copepRuTes
15 saemenToB, 4 B nepeceuennn MuEoxects B u C — 13 saemenToB.
Ilockonery B TepecedeHNH BCeX

TpeX MHOMKECTE CofeDRHTCA 10 s7e-

MEHTOB, IOAYIAEM HOBYI0 HBHOP-

MAITHIO Ha amarpadmse (pume. 20),

& 3aTeM M HTOTOBYI HHPODMANHIO
! {puc. 21),

Teneps MOMKHO OTESTHTH HA BCE
ODOCTABNEHHREE BOIPOCKHL.

a) Ilo oanolt KAKWre TPOYHTAAR
6+ 5+ 4 =15 yuenuxon.

8) Ilo ABe KHHrH NPOYHTANH
8+ 5+ 4 =12 yuennxos.

1) Hu ogsolt RHMru He npOTHTANH

Pac. 21 40 - 15~ 12 - 10 = 3 yueHHKA.



3.25. Kaxxariii us yueHBEKOB 9-10
RIASCCA B SEMHHE RAHKKYIAL POBHO
ABA pass ORI B TeATpe, NOCMOTDER
cnexkTaknd A, B unn C. Ilpu aroM
coerTarau A, B, C eugesn cooT-
BeTcTBeHHO 25, 12 H 23 yueHHKa.
CRONEKO YIEeHAKOB B Knacce?

Pemenne. Ilyerh coexkTax-
aE A B B pocMoTpenn x yIeHH-
OB, crekTakam 4 ¥ C — y yue-
HHEKOB, cnexTakym B @ C — 2
vuenukoB. Kak B B npenmuyieil
sajgade, muzobpasum kpyra Dile-
pa, VUTH IpH 3TOM, YTO BCe METE
pecyOInAe HAC YHMCHA DACHOAMEKATCA B UEPECcedeHTH TONBKO ABYX
MuoRecTe (puc. 22). U3 ycaoBua 3a8a9H CHEAYEP, UTO A = x +
+y=25,B=x+2=12, C =y + z = 23. CnoxX®AB aTH TPHW PaABEH-
cTBa, nonyuuM 2x + 2y + 2z = 60, orkysa cregyer, yTo x + ¥y +
+ 2z = 80. 3rauwT, Beero B Kaacce 30 yaueHrHKOB.

Pue, 22

2 +at+x
¥ ix +x 50,
9x? - 25 0
1 2 1-2x
+ < .
x+1 x-1 £2-1
Pemenne. PeninM mepeoe BEepaBeHCTBO CHOTEMEL

4.27. 1) PeluaTe CHCTEMY HEPAREHCTR

xx2+x+1) 5 0n x >0

(B sHAMeHATeNle BHIHECHH 3a CKoOKE 9 B ywm, 9T0 BHEIpAXKeHUe
2 +x+1
9
IAA pemeHAd NoCieAHeTO HEPABCHCTEA METOA HATEPBAI0E, HONYIHM:
5 . 5

“3 <x&0:x> 3
Pemau BTOpOE HEPABEHECTBO CHCTEMEI!

TNOACKKBTeIBHO OpH NIOOHX sHauyeHHERX x). IlpEMeRHmE

- s < 0.
t+l 2-1 x+Dx-D x+IXz-D
Ilpmaennn JUIA peieHHs NocheaHero HepABOHCTRA METOH HHTED-
BANOE, IONYyIHM: X < —1; 0 < x < 1.
Ocranock HAWTH mepecedeHHe HAlNeHHRX pemleHHMil HepaBeHCTB

CHCTeMEL} —-% <x<=1;x=0.
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4,40, TTpn xaxux IHAYCHUAX HAPAMETDA P HEPABCHOTBO
P-2Dx-(p-4x+3Bp—-2)>0

&) He HMeeT DeIIeHME; §) BROOAHIETCS IDH J00LIX SHAUCHHIX x?

Pemennre, CHavAnS caeAyeT paccCMOTDETh CAYYIali, Koraa Hepa-
BeHCTBO HE ABAAETCA KBAjpaTHHM, — cayidali p = 2. Ilpu sroM 3Ha-
YeHHH P HePABEHCTBO UDHMHUMAeT BYJ 2x + 4 > 0, OTKYAa HAROIAM:
x > =2, 9T0 He COOTBETCTRBYET HH 3ajaHUIO A), BM sagaumio 6). Cne-
JOBATENBHO, MOMHO CYHTATD, UTO P # 2, T. €, 38/laHH0e HePABEHCTBO
ABIAETCA KBAADATHEIM.

a) Ksazparnoe anepasescTeo BEAA ax? + bx + ¢ > () He uMeeT pe-
menud, ecnu ¢ < 0, D < 0 (D — JUCKPUMHHEAHRT KBAAPATHOTO TPEX-
unenaq). Hveem:

D=(p-4)°-4(p - 2)(3p - 2) = -11p* + 24p.
SHauMT, 3R7aTA CBOAUTCA K DPENICHHIO CHCTEME! HOPABEHCTE
p-2<9
{—ll;;v2 +24p < 0.
Pemme aTy cucTeMy, moaysum: p = (.
6) Kpagparroe HepasescTso suga dax® + bx + ¢ > 0 Bunoxmserca

Ip¥ JGEIX 3HAYCHHAX X, ecy ¢ > 0 1 D < 0. CaegosaTensHo, 3a-
Aavda CBOANUTCA K PellleHNID CHCTEME! HEDABCHCTE

r-2>0,
-11p* +24p < 0,

Pemmus a1y cucremy, monyanm: p > f‘;—‘;.

lMmasa 2

5.29. a) IloctponTs rpadmuk ypassernas x* + y*+ 8x =0,
PewmeHue. BocnonepayeMes MeTOAOM BHIAEACHAA HOJHOTC KBAJ-

para. HUmeem:
X2+ P +8x=(x*+8x+16)+ - 16 = (x + 4)*> + 2 - 16.
SaaunT, 3a88HH0E YPABHEEHE NOXHO OEDEINCATE B BUJE
(x + 4Y + y* = 16.
970 — YpaRHEHHE OKDPY:RHOCTH ¢ TeHTpoM B Toure (—4: 0) u pa-
AmycoM 4,

8.30. r) Halfru nescumcaeRHEle DellleHAA YPABHeHUA 4y —~ Bx = 19,
Pemenne. Bupasus B3 3aJaHHOTC YDABHEHHA ¥, OOJAYYIHM:

19 + 5x
== Hac uHTepecyioT Anlllh NeNOTHCICHHEe PeNIeHRA ypas-

¥
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HeHRd, 1ovTOMY Benoe yreao 19 + 5x goamuo genursca Hes oeTaTKA
Ha 4.
Jia meaoro Y1ucia X MMelOTCH YeThipe BOSMOKHOCTH: 1) x id, . e,
x = 4k; 2) yucno x npH genennu HA 4 Kaer B ocTaTke 1, T. €. x =4k +
+ 1; 3) unciao x npy Jenewuw HA 4 gaeT B ocraTe 2, T. 0. Xx = 4k + 2;
4) umcno x npu aejleHEd Ha 4 paer B octaTke 3, T. . x = 4k + 3.
Ecnmu x = 4k, 7o 19 + 6x = 19 + 20k; 3r0 umcno vz 4 Be ge-
JETCH.
Ecmax=4kR+1,1019+ 5x=19+ 5(4k -+ 1)=24 1+ 20k =4(6 + 5k);
TO YHCAO AeJHUTCA Ha 4.
Ecan x =4k + 2, 10 19 + 5x = 29 + 20k; aT0o ancao He GeXnTesH
aa 4.
Eemma x = 4k + 3, To 19 + §x = 34 + 20k; 270 uncxo me AeInTCS
ua 4.
Hrar, Ha¢ YCTPAHBAET €ARHCTBEHHAS BOSMOEHOCTE: x = 4k + 1;
19 + 5x _ 4(6 + 5k)
4+ 4
meHNeM YPaBHEHHMA CIYEHT niolaa napa suna (4k + 1; 6 + 5k), rae
ke Z.
5.31. a) Haltte HenoamcheHERIe DeneRns ypapaesnas 9x° — 42 = §.
Peurenune. Ilepemmmem ypasaeHEe B BEge (3x — 2y)(3x + 2p)=5.
Jlerag uacTe ypaRHeHms NpexcTaBager coboH NpomaBescHAE ABYX
OeJLX 9ice]. ITO IpOHaBeZeHNe MOKeT DARHATLCA 5 JHIOL B YeTH-
pex caydaax: Korja NepBhlilt MBOKHTEAL paBeH 1, a BTOpoi 5; Korga
nepewii MEHOXHTENs paseH -1, a sropoit —5; xoraa mepeni MuO-
KHTeNL paBeH 5, a Bropoilf 1; Korgs mepsHil MHOMHTENL pABREH -5,
a BTOpoif —1. 3HAYNMT, 387844 CBOAUTCH K PENIeHAIO YeTHpPeX CHCTeM
ypapHeHHI:

{3x—2y=1. Sx-2y=-1 [Sx-2y=5, [(3x-2y=-5,
S8x+2y =5 [3x+2y=-5 [Bx+2y =1 [3x+2y =-1.

ToTAa I = = 6 + 5k. 3EAUAT, HeAOUNCACHHEIM Pe-

H3 nepsoii crcreMul Baxogam: x = 1, y = 1, u3 Bropoit — x =-1,
y=-1, o3 Tperreit — x =1, y=-1, ua yerpeprott —xr=~1, y=1.

5.32. Haiffte menounciaenBRE DEMEHNST YPABHEHUT:

a)xy=2x+y; 6)2x* + xy—y*=5.

Pemenne. a) IIpeoSpasyem ypaBHeRme K Buay x(y — 2) = y.
TlocxkonrKy 3HAUCHHE I = 2 He YVAOBJICTBODACT 34JaMHOMY YDABHEHHIO
(noayvaerca ypasHesHe 2x = 2x + 2, He UMelollee pemeHH), NOXHO
nepefiTH K SANHCH X = y—x. Jdpols B xipaBoit yacTH DOAYUEHHOD'O
YPaBHeHNA ABAACTCA HENBINM YHCIOM JANIL NMPH CACAYIOIMMX sHavYe-
Buax y: 1) y=0, roraa x =0; 2} y = 1, rorga x =—1; 8) y = 8, Torpna
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x=238; 4) y = 4, Toraa x = 2. IIpa Becex OCTANBHEIX MEJOYHCICHHLIX
Y

3RAYeHARX ¥y Zpodb 2 He Gyaer nenHM YHCAOM.

6) Paano'xuM JEBYIO SACTS YPABHEHHAA HA MEOKATENH; NOXYUAM:

(2x — y)x + y) = 6.

JleBaa gacTh YPABHEHES HpeacTaBager cofoll npoHsbefeHne ABYX me-
JABIX YHCeNA. 9T0 NpOoH3PeeHue MOKET PABHATLCA 5 UL B YeTHpex
CIy9aAX: KOrAA NepBHt MEOKHTSAL paBeH 1, a BTopoit §; xorga mep-
BRI MHOMKHTEND pabeH —1, a BTOpoil —5; Korja nepBLiit MEOXHTEAL
pasex 5, a Bropoill 1; Rorga nepeui MHOKNTENE: PABeH —5, a BTOpOH
—=1. BHauuT, 334298 CBOZHTCA K DPeudIeHHIC YeThpeX CHCTeM YDaB-
HeHHAIi:

2x-y=1, [2x-y=-1 {2x—y=5, 2x — y = -5,
x+y=58 |x+y=-5 |x+y=5L |rx+py=-1

Hs neppoii cacreMsl Haxogum: x = 2, y = 8, B3 Bropoli — x = -2,
¥y =-3, us Tpetseift — x = 2, y = -1, us werseproit —x=-2, y=1.

OrseT: a) (0; 0), (3; 3), (—1; 1), (2; 4); 6) (2; 3), (25 -1), (-2; 1),
-2; -3).

$§.33. Haitrn aBysHA4YHOE WHCI0, KoTopoe B § pas Goablile CYMMEL
cBomx udp.

Pemenne. Ecnm x — nudpa Zecarkos, a y — nudpa eARHAD,
TO HCKOMOe YHCHo MMeeT By 10x + ¥, a MaTemMaTHYecKaA MORENB 3a-
Aaun rakosa: 10x + y = 6(x + y), T. e. 4x = 5y. Hocxonbky peas maer
off OTHICKAHMH ONHOBHAYUHEIX HATYDANLHEIX PeIIEHEH 3TOr0 ypasHe-
HEA, ODoAydaeM: X = 5, y = 4. HcxoMoe yHcno paBHO 54.

$5.37. a) ITpn raxoM 3HAYEBEAH NADAMETDA P CHCTEMA YPARHEHHIT

{y-—x2=4,
y+px=4

AMeeT 0AH0 pemeHne?

Pemenue. y = x* + 4 — napabona ¢ pepmuHol B Touke (0; 4)
M BeTBSMH BEEDX; § = 4 — px — NpAMasg, OPOXOASHIAS depes Tou-
Ky (0; 4). Ecan npaman mapanieabHa ocH x (a1c Oyzer npu p = 0),
TO OHA KacaeTca napaboabl U uMeeT ¢ Helt IMINL oZHY OSMIYIO TOUKY
(puc. 23); 910 ZHAYAT, UTO IAAAHEAA CHCTEMA YDABHeHRH AMeeT ONHO
pemieRne, Ecau p # 0, To opAMan nepecexaeT napalony B ee BepiumHe
¥ emle B oxuoil Touxe (pHc. 24), T. e. ANAHHAR CHCTEMA HMEET ABA
pellleHUA.

OrseT:p=0.
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5.38. IIpy KaKOM 2HAYEHAN DADAMETPA P CHCTEMA YDaBHeHNH
{x* +yt =4,
y-xt=p

HMeeT: a) Tpu pemenns; §) ofHO pemenue?

PemeHnue, I'eoMeTpuuecKUM 06pa3oM NePBOrQ YPARBHEHHA CH-
CTENB CAYEAT OKPYKHOCTE ¢ IGHTPOM B HAYANS KOODAHHAT H pa-
zayeoMm 2. IleoMeTpuuecKHM o0pasoM BTODOTO YDABHEHHS CUCTEMEI
Asagerca napalonsa ¢ BerBAMEA BeepX m BepmMHolt B Touke (0; p).
Ha puc. 25 maobpasen enyqail B3ARMEOrO DAcIIONOMEHRA STHX KPH-
BEIX, KOra OHH EMET JHIIL OFHEY 06inyo TouKy, — 310 GyAer npn
P = 2. Ha puc. 26 npeacraBser caydail BIAMMHOIO DACIONOMKEHHS

\ 17 l 7
k_a y=ai+2
L | i
\h 4 \ y=x’--2f
2712 TN || N\ L4 T2 N A
/f ‘\\ 4 N B
I\—z ) % -2 o 2]
N /1] N\ /
N p. 40 T S N N /
™ 4 Y s
ST——-F g I T
2 = A

Pac. 25 | Prc. 26
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Puc. 27

napaboisl X OKPYKHOCTH, KOrZa OHE HMEIOT TpR ofmme Touxm, —
s10 Gymer mpm p = —2, Ilpn BeeX OCTANLHEIX 3HAYEHHAX NADAMETDA
napafona A OKPYXHOCTE B CHIY 0CeBOM cuMMeTrpHH OVAVT HMeTh
gerrnoe ugcxo ofmux Touek (0, 2, 4), 4To HAC He YCTPAUBAET,
OrperT:a)p=2;6)p=-2.
y-Jx >0,
5.39. 6) PemnTe rpadiEdecKl CHCTEMY HEPABEHCTR
x~-2y»0.
Pentenwe npeAcTaBieHo Ha puc. 27.
8.22. a) PemnuTtes cHCTEMY YDABHeHHHN
{(x-l-y)’ +2x = 85 - 2y,

(x-yy -2y =3-2x

Pemenne. [Ipeolpasyem caCTEMY K BUAY

{(x+y]3 +2x + y) = 85,
(x-y +2x-y) =3

Tlonoxms x + y = a, x — y = b, noayuum GoJjiee DPOCTYIO CHCTEMY:

{az + 2a = 35,
b +2b = 8. .
Hz meproro ypaRHeHHS HAXOTMM: &; = 8, a; = =7; A3 BTOpO-

ro ypabHeHMA Haxogum: b, = 1, b, = —3. 3HauMT, 3aga84a CBOANTCA
K peImeHHIO JeTHIpeX CHCTeM ypaBHeHHlt (Sonee rounrrlt TepMun —
K PelIeHHMI0 COBOKYITHOCTHE CHCTEM YpaABHeEm):

{x+y=5, {x+y=5, x+y=-T {x+y=—7,
x—-y=1 x-y=-8 (x-y=1 [(x-y=-8.

OrreT: (8; 2), (1; 4), (-3; —4), (-5; -2).
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6.23. a) PemuTs cucreMy ypapHeHMiA
5 . _4 __1

x—xy P-xy 6’

7 8 _ 6

*-xy pP-xy b

Pemenne. Beegem ape HOBEIe HepeMeHHLIE:
1 1
, 0= .
x* - ay ¥y -y

a=
Toraa saganHas cucTeMa NpuUMer Goxee mpocroit BA:
5a + 4b = -1,
Ta—3b = %

Pemmue 3Ty cHcTEMY, DONYYEM: & = %, b= —%. Hanee sanada
x2 - xy =10,

Bra cucTeMa MMeeT
¥ - xy = -6.

CBOANTCA K DEIlIEHHI0 CHCTEMbI {

Isa pemtenua: (5; 3), (-5; —3).

6.24. a) CocTaBMTE YpaBHEHNE OKDPYXHOCTH, mpoxonameii vepes
TourH A(3; 13), B(—7; -11), C(10; 6).

Pemenue. Byaem nmckaTh ypasHemMe OKPYXKHOCTH B BHAE
(x — a¥® + (y — b = R%, OxpyXHOCT:L IPOXOART 4Yepes Touky (3; 13),
sEATAT, (8 ~ ¢)® + (13 - b)Y = R% OKpYRHOCTb NPOXOAHT YEpes TOURY
{-7; =11), smaumr, (-7 — a)f + (=11 — b)? = R%, ORpymEOCT: HPOXOAUT
uepe3 Toury (10; 6), amaqur, (10 - g)? + (6 - b)Y = K% B urore no-
JAYYAEM CHCTEMY H3 TPEX YPABHEHHI ¢ TpeMs IepeMeHHEIMMN;

(3-a)® +(13-b)® = R?,
(-7 - a)® +(-11 - by = R?,
(10 ~ a)? + (6 - b)* = RZ.

Hanmume Tpex DepeMeHHBIX HE ZOJKHO HAC CHIBLHO CMYINATE, IIO-
CROJBKY 0T R MOKHO H36ABHTECA, NIPHPABHAB JIeBHe YACTH IePBOTO
¥ BTOPOr'C YpaBHeRH# CUCTeMH, A TAKIKE HEeDBOTO B TPETHETO YPABHe-
Bull cucremHl. Ilonyunm Gosee NPHUBHMHEYIO ANA YUAILGUXCH CHCTOMY
JBYX YDPSBHEHHH ¢ ABYMA NMOPeMOHHRIMN?

{(3 -af +(18 - b)? = (-7 — a)® + (-11 - b)?,
(8 -a) +(13 -b)?2 = (10 — a)® + (6 - D)2
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Iocae noBATHHX npeolpasoBanuii cHCTeMA MPHMET BechbMA IIpO-
5a +12b = 2,
g - b = -30

3naunTt, @ = -2, b = 1. Brlmre mu: Bugeau, uro (8 — ¢)* + (18 -
- b)® = R% nopcraBas B 310 yPABHeHHE BMECTO d M b MX 3HAYeHMs,
Hafigen, uro B = 18,

HalinenHnle 3HAYEHAA TPEX IEPEMEHHHIX OCTAJNIOCH NOACTABHUTH
B ofiee ypaBHeHue oxpy:kHocTH (X — a)° + (y — b)? = R Ilonyurm:
(x + 20+ (y — 1)? = 169.

cTol#t BHT: {

Ilepeitnem K pemeHHIO TEKCTOBLIX 3apad. CopeTyeM BRaM BCe Bpe-
Mg OUTE B OJHY TOURY — OPOPMIATE pellleHHe 3THX 3ajJa4 B BUJAE
TPEX STANOB MATEMATHYECKOTO MOZEAHPOBAHHHA, YTO Mb HPOHATrAH-
I¥MpyeM B CBOMX yieOHHKAX HauHHaA ¢ 7 Kiaacca (XOTS HE CAMOM
AeJie PTO HAZO AEJATE H B B-—6 Kjaaccax): cocTABIEHHE MaTEeMATHYE-
croii Mopenu, paboTa ¢ MOZensI0 ¥ oTReT. W eme o0 B page cayda-
¢B, TAM, I'le, HA HAII B3TNAH, DOAPOOELIX KOMMEHETADHEB YUHTEIIO HE
Tpebyerca, ME Ha NEPBOM JTAIe OrPAHMINBACMCS TEIHCHEQE BAITHCKI)
IDOAX0AA K COCTABJEGHHIO MATeMATHYESCKOH MOAENH.

7.837. Ha nyExTa A 3 nyEKT B, maxoxamuiica Ha paceToOgHUM
70 kM 0T IYHKTA A, BBieXaJ BeJIOCHIERHUCT, 8 Yepes HeKOTOPOE BpeMA —
MOTOIMEANCT ¢O CHOPOCTHIO ABMikenua 50 xm/u. Moromuxaucer zo-
rHan senocunezncta 8 20 xM ot nyHKTa A, IIpnbuie B B, MOTONURE-
JuCT Yepes 36 MuH BLIexas oOPATHO M BCTPETHIICH ¢ BEIOCHTICAHCTOM
coyera 3 u 20 MuH nocae Brleafa Benocuumeauera u3 A, Ha#tti cxo-
POCTE BEJIOCHTIECAHCTA.

Pemenne. [leppuii oran. Cocmacnenue mamemamuiecxoli no-
denut, :

X KM/9 — CKODOCTH BQJIOCHOENHCTa;

¥ 9 — BpeMA OT CTAPTA BEJOCUNEZHCTA IO CTAPTA MOTOIHKIIN-
eTa; ;

~2;0 4 — BpeMs ABEKEHHA BeNOCHNeXHCTa A0 BepBolt BCTPedM ¢
MOTONHKIHCTOM;
% q, 7. e, % 9, — BpPeM# ARIKEHMS MOTOLMKINCTA IO Neproit

BCTPEYH ¢ BEIQCHOSTHCTOM.
I 20 2
€pPBoe YypABHeHHEe OYEeBHIHO: ? - E =Y.
O8cyanmM CHTYALIMIO, CBASAHHYIO CO RTOPOH seTpeuell yUACTHUKOB
Apnaerna, JTo propolt BeTpeun BejocHneAucT 6514 B nyTH 3 ¥ 20 Mun,

T, @, !ég 9, ¥ HPOLIEA IFYTh l‘;_’i KM. Motonmeaner o »roit serpeun
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OOTpATHJ MeEHBIEe BpeMEeHH HA ONEH/KE€HHRE, YeM BeJOCHIeXHUCT. Bo-

3
IePBHMX, OH BMNEeXaJd Ha ¥ 41 NO3Hee; BO-BTOPHX, OH 36 MpH, 1. €, '5' o,

HAXOARACA B OYHETe B. ClegoBATEABHO, BPeMA ABMIKEART MOTOINE-

NHCTA XD BTOPOH BCTPEUYN € BEIOCUNETKCTOM TAKOBO: (—132 -y- g) u,

T. €. (% - y) g, Takum o0pasoM, OYTh MOTOLHKJMCTA X0 BTOpOMH

BCTPEYH BHIpaxaeTca (GopMyaoH 50(% - y) KM, Cymmapuurii oyTh,
OpoAAeEEBE AC BTOPOH BCTPEYH BEROCHIETHACTOM H MOTOUMKJIU-
C¢TOM, PABEH VABOSHHOMY DACCTOAHWIO Mexay A m B, 1. e. 140 xm.
B pezyrpraTe MEI DIPEXOAAM KO BTOPOMY YPAREEHAIC!
10x 41 _ .\
: +50(15 y) 140,

MaTeMaTAYeCcKaA MOASJb 38089H COCTABICHA!

20 _2 _
x 5 i,
10x

41 ~
= +50(15 y)-140.

Bropoii aran. Paoma ¢ cocmesaennoil modervw.

Pemnp cucreMy ypaBHEHHH, IONYIHM: (15; 14) M (—20; —%)

15
Tperrit sTan. Omeem na sonpoc 3adaui. .
Ha pafifeHHEX 1MAD YCAOBHAM 38JA9H YAOBASTBOPACT JHUME Iep-
Baf. 3HAYMT, CKOPOCTs BeAocunenameTa 15 KnM/q.

7.38. [lpa memexosa BREIILAK ONHOBPEMEHHO HKARCTDEUY APYT ADPY-
ry us OyExToB A u B, Kaskamit nger ¢ nocroannoil ckopocTeio Ges
OCTAHOBOK K, HPRAA B KOHEYHHIL ITYAKT, TYT Ke NOBOpAYABAET 06-
patae. Koraa oHA BCTPEeTANACH BO BTOPOHA pas, OKASANOCH, 9TO NIep-
BhIli mpoien Ha 4 kM Gomeme, vem wropoit. Ilocne propoit Berpeun
mepBei npabRLT B A 9epes wac, a BTopoit B B — uepea 2,56 u. Halitu
CHOPOCTH IENIEX0N0B.

Pemenue, [lepeuii yram.

X KM/Y4 — CROPOCTE NepBOID Mellexona;

Y KM/Y ~—= CKOPOCTh BTOPOrQ OeIleXona;

X KM — OyTh NEPBOTe Mellexona 0T NyHKTa C — MecTa BTOpOi
BCTPRUH — A0 GVHKTA A (puc. 28): 3707 IVTE DABEH X KM, NOCKONBKY
ot C Ao A mepsBriit nerexon mea 1 4ac;
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x 2v5y

A C B
Puc. 28

2,5y KM — nOyTL BTOpOTO IlellIeX0oAA OT MECTa BTOPOif BeTpewn
(nmyukTa C) go nyukra B (puc. 28), mocronsry otr C xo B sropoit me-
mexoA mea 2,5 1,

Ilo yenoBHIio OyTH DepBOre Nellexofa A0 ETOpo# BeTpekd, T. €.
Anwaa MapmpyTa ABC, Ha 4 kM Goablle, YeM IYTL BTOPOrO NeINexXoxa
JO BTOPO# BCTPEUH, — 9TOT BTOPOM IIyTh paBeH ANnHe MapmpyTa BAC.
Jamma mapmpyta ABC sepamaerca dopraynofi (x + by) kM, a fauEAa
sapmpyra BAC — (2x + 2,5y) kM, Ilepsoe ypapHeHEe MMeeT BHA

{(x +5y) - (2x + 2,5¢) = 4,

by — 2x =8,
YuTeM Teneps, YTO 4O BTOPOH BCTPEUH NEMEeXOALI BAXOAANIHACH B
NYTH OKUHAKOBO® Bpems. CHegoBaTeALHO,
x + 5y - 2x + 2,5y
x vy

4x* + 3xy - 102 = 0.
MaTemarTunueckoil MORSABLIO 30JA9H CHAVIRHT CHCTEMA YDABHEHMIT
5y - 2x = 8,
i4x2 +3xy - 10y =
Bropoii gran.

CocraRfmeEHAs CHCTEeMA HMeeT OBa peIlesns: (4'3,2)mm( 16, 8.
Tperwit aTam.

Y EXoBHIO 32AaYH YAORIETEODACT NAIME NEPBAS IADA. SHATHT, CKO-
POCTE mepPBOTO memexona 4 KM/9, 4 CROPOCTE BTOPOIrC — 3,2 KM/4.

7.39. lIpa noespa OTOPABAAITCH W3 MYHKTOB A m B mascTpeuy
apyr apyry. Ecng noeay us A saiiirer 5a 2 ¢ passme, e moesa uz B,
TO BCTpeva Oponzoiifer Ha cepeimme mytn, Ecan moeana eerigyT
OJHOBPEMEHHO, TO BCTPETATCA ueped 3 4 45 muu. HafitM cropocTn
LH0e3 0B B PACCTOAHHE MEXXIY A ¥ B, eclin M3BeCTHO, ITO CKOPOCTh
OHOTO noesfa #Ha 40 KM/q GoabIHe CKOPOCTH APYTOro.

PemeHnue.

X KM/4 — CKOPOCTE OePBON0 OOe37a;

(x + 40) kM/9 — CROpPOCTE BTOPOrO OOE3NA;

2y KM — paccToaHHe Mexay A m B.
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MaTeMaTHIeCKON MOOSNBIO 3aJATH CIEYRAT CHCTEMA YPABHEeHHH

162  15(z + 40)
4 4

¥y__ ¥y _
x x+40 2.

OreeT: 60 KM/4, 100 kM/4.

7.40. IIo oRpYy:EHOCTH AMMHCH 60 M PABHOMEPHO B OJHOM HANpPaB-
JeHH# ABMEYTCeA aBe Tourn. OaHa u3 HMX COBepIIAeT NOXHEIH 060-
pot Ba 5 ¢ Geterpee apyroii. IIpa »ToM COBOAASHAS TOYEK ITPOACXOIAT
KayKAuIl pas uepes 1 muan, CnpeaeanTs cKOPOCTH ABHMKCHMA TOIEK.

Pemenue, Jlyers ¥ M/¢ — CKOPOCTE NEPBOM TOYKH, & § M/c —
CKOPOCTB BTOPOil TOUKH, mpaueM x > . Tak KAK BTOPAA TOUKA TPATHT

mnmﬁﬁuna5cﬁomme,cocwmneuypasneme?-%=5. Co--

= 2y,

v

BHAJeHNE TOYEK MPOHCXOANT KANKINA pas vepes 1 MuH. J10 3HAYHAT,
uro sa 60 ¢ mepBEasg TOUKA COBEPIIAT PORHO OAMH JAOUOMHUTENLHEIE
obopoT, T. e. npofizer myTe Ha 60 M Gonnme rTOpoi: 60x — 60y = 60.

MaTemMaTH9eCKAA MOAEAb COCTABISHA — DTO CHCTEMA YDABHEeHHH

2 _12
y x 7
x-y=1.

Pemms 3Ty cACTEMY, HAHJEM MCKOMBIE crOpocTH: 4 M/c H 3 M/C.

7.41. Typucer npomwIslI oo pexe Ha Noake 90 ¥ » nopomen nem-
xom 10 xm, TIpu aroM Ha nenmit myTe GWA0 3aTPAYCHO HA 4 ¥ MeHEB-
Ile, 7eM HA IYTh 00 pexe, Hean 61 TypHCeT mIen OeMKOM CTONLKO
BpEMeHH, CKONBKO HA CAMOM fAele OH IUIRIA IO PEKe, A LI OO0 PeKe
CTONBKO BPeMEHH, CKOALKO HA CAMOM JAeJIe IneJa NemKOM, TC COOTBeT-
CTRYIOIIME PACCTOAHNS OmNH On papHn. CKOXBKO BpeMeHH OH Ien
OeNIKOM I CKOJABKO BpeMeHH OH LA OO0 pexe?

Pemenue. 1. Cocmasaenue Mamemamunecxoli modeau.

X EM/d — CRODOCTE IEINero TYpPHCTA:

¥ KM/4 — CKOPOCTEH ABHVKeHHA OO PEeKe;

10

1 — Bpemd, 3aTpadeHHoe Ha penruii OyTh;

-‘-LQ v — BpeMfA, 3aTPaAYCHHOe HA BOXHLIE YTH.

Tax kax Ha Nemwuit nyThs 66110 3aTpatdeno HA 4 4 MeHbIIe, YeM HA
OYTh N0 peKe, COCTABRAAEM Meproe yPaBHEeHHe:
%0 _10_,
¥ x
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Ecau GBI TYPHCT IIeN MeflTKOM CTOJLKO BpeMeHH, CKOJBKO ILILLE
no pexe, T. e. % 9, TO npomen 6sl IyTh, PABHELH X - % kM, Eeau
6H TypucT OARLT 10 PEKe CTOJBLKO BPEeMEeHHM, CKONLKO IIe IeHIKOM,
T, €. -lf 4%, 70 Opomaelt 6B OyTH, PABHLIE J - -1-3 kM, Ilo ycaormio

9TH HOBHI¢ DACCTOAHRA DABHE, 3HATHT, COCTABIAAECM BTODOE ypaBHe-
HHe:

%0 _ 10
x._;._y.x,
TaxEM ofpasoM OOXyIaeM MATEMATHUCCKYIO MOAENEL 3aNAYM:
6 _5
y =
o _ ¥
="
¥y %

Taex >0,y >0,

2. Paboma ¢ cocmaaaennoii modensio.

Pemmar cHCTEMY H YYTH YKASAHHLIP OTPAHNUYEHHMA HA DepeMeH-
HBIE, nonyenM X = 5, y = 15.

8. Omaem na sonpoc 3adauvu.

Bpema, aaTpauernoe Ba nemnit oyTh, Bupaxkaerca dopmyao %
3HaunT, HA NelNuil NyTh saTpaueHo 2 4.

Bpems, saTpauersoe Ha BOAHLIR NYTH, BEIpAsKaeTea dopmymxol %g
3nrauur, Ha BOZEHE OyTH 3aTpaveno § wu.

7.42. OT OpNcTARA A OZHOBPEMEHHO OTHDABHINCEH BEEUS IO.Tede-
Bap Katep ® naoT. Katep opomen 96 kM, sareM moBepHyN 05pATHO
4 pepHynca B A yepes 14 4. HagecTHO, 9TO CROPOCTE KATEPA 110 TEYe-
4
3

PACCTOAHHE OT A KaTep BCTpeTHN ONor HA ofparHoM myTm?
Pemenne. Ecnm 3a ¥ KM/94 OPHASTE CHODOCTHh KATEDR B CTOA-
qeft BOfe, A 38 ¥ KM/Y — CKOPOCTh TEUCHH, TO MATEMATHICCKAS MO~

Jeab 3afavu cocrasnnercs 6es ocoforo Tpyaa:
% . 96 _ .4

+
x+y x-y

HHIO B Ppaza 6onkmie CKOPOCTH KaTepa IpOTHB TeueHNA. Ha KaxoMm

4
x+y=§a(x—y).

Pemenve cucTeMH TOXe TDYAA He Npefcrapnser: x = 14, y = 2.
Saech HanbOJIee HHTEPECeH TpeTH sTan — OTBeT Ha BOOPOC 380a4H.
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96 xm no TeveHNIy kaTep mpomea 38 6 ¥ {cKopocTh KATEpPA KO
TeweHno 16 kM/4). Ilnor sa 910 epema npomena 2 xw. Paceroasme
MEXAY KATepOM H DJOTOM B 3TOT MOMEHT COCTABAANO 84 kM, OmEm
NOLLIA HABCTPEYY IPYT APYTY, OAHH CO CKOpOCcThI0 2 KM/ 4, Apyroit
€0 CROPOCTBIO 12 XM /4, CeZOBATENBHO, COMMANIECE OBM €0 CKOPO-
CThI0 14 KM/4, I0PTOMY MIAH A0 Berpewr 6 4. 3a ama 6 4 mwroT npoit-
der emte 12 XM, a B uTOTe OH GyZeT HAXOAWTHCH OT DPNCTaHU A Ha
paceTOAHNY 24 KM.

7.47. B Gacceftn npoBepenn ase TpyOH passOro cewemua, Oama
PABHOMEDHO BOSAET, A APYrag PABHOMEDHO OTBOAHT BOAY, NpHUeM
yepes NepBy Daccells HADOJHAETCA Ha 2 4 ZOJALIIC, 9eM 9Yepes BTO-

pYi0 onopoxcHserca. IIpu 3anoJHeHHOM HA ;— Gacceiige GHM OTKPEI-

7H 00e TpyOH, # faccelim okazancd NycTHM enyera 8 4. 3a CKROABKO
YHCoB, AeACTBYA OTAENBHO, IepBas Tpyla HADOJMHAGT, & BTODEA OO~
posxaaer Gacceitu?

Pemeunwe, Ecau nepeas Tpyba HamomuseT (acceiin 3a x w4,
a BTOpAg OHOPOIRHAET €re 38 § 4, TO K HMCHINEMYCA KOJIHZECTBY

EOALI, PABHOMY % eMKecTH Oacceilina, aa 8 u EaAbeTCA %, a BELAB-

eTea g— eMikocTH Bacceiina, [Tockoipry OacceifH B MTOre OKB3BIBAETCH

OYCTHM, TO STO 3HAUHT, YTO -§+% = %. Bropoe ypaBHeHHe O9UeBHJ-
H: x —y=2.

Orper;: 84; 6 4.

7.48, ITo AByM CTOPOHAM HPAMOTO YTia DO HANPABICHUIO K ero
BEPITHHE ABHKYTCH ABA Tena. B HAUATLABIA MOMeHT Teno A oTCTOA-
10 OT BepursHK Ha 60 M, a Tes0 B — Ba 80 M. Yepes 3 ¢ paccTosEme
Mexay A n B crano papamm 70 M, a eme vepes 2 ¢ — 50 M. Haitru
CKOPOCTY APHIHCHKA KAMKOTO TENA.

Pemesne.

X M/¢ — CKOPOCTb IEPBOTD TeNa;

¥ M/¢c — CKOPOCTBH BTOPOTO TeXA.

l'eoMeTpAIecKas MOAeAb COCTOSHHA Npoilecca ORHMEHHA Tepes
3 ¢ npeacraBneHa Ha puc. 29 — 9TO NPAMOYrONbENIHA TPEYroAbHHK
¢ kareramu (60 — 3x) u (80 — 3y) M & ¢ runorenysoit 70 M. Crego-
BATEJBHO,

(60 — 3x)* + (80 — 8y)* = T0%,

TeoMerpuuecKag MOfekb COCTOAHMA NPOLECCA ABMIKeHHS depes
b ¢ mpepcTaBnera HA pHc., 30 — 2T0 NPANOYIOABHHA TPeYTONBHHK
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N N

h . -
3|° \{0 h? \\50
s \u 2 A
6033} 8x 60-5x | |5«
Puc. 29 Puc, 30

¢ karetanu (60 — 5x) M u (80 ~ 5y) M u ¢ runorenyaoit 50 M. 3Ha-
quT,
(60 — 5x)% + (80 — 5y)* = 502,
B mTOore npHXoaHM X CHCTeMe YpPaBHeHHH
{(60 —~ 8x)* + (80 - 3y)® = T0%,
(60 — 5x)* + (80 — By)y* = HOZ
BLIDOXHEUE TOHATHHE VIDOIIeHHS, MOJXYYMM:
{3.1:3 + 3y - 120x - 160y + 1700 = 0,
x3 + y® —24x - 32y + 300 = 0.

EcTh ¢MEIC] OPAMEHHATE MeTOA ANTe6pANIECKOT0 CIOMEEAA: YMHO:
#Hure ofe YaCTH BTODPOTO YPABHEHHS CHCTEMEL HA —3 H DOJIYICHHOE
YPABHEEHe CJIOKHTH ¢ IEPBHM YpABHEeHHeM cHcTembl. Ilocae npeol-
pasoRaHUl NOMYyYNM HOCTATOYHO DPOCTOe ypaBHeHme 3x + 4y = 50,
TIOCAe 9er0 MOJRHQ HCIONLIOBATH METOZA INONCTAHOBKHM: BHDASHTDL H3
HOCHEGAHErO YPABHEHHSA X Uepead J U MONYyYeHHOE BEIPAKEHNE MIOKCTA-
BHTh BMECTO X BO BTOPOE YDABHEHHE CHCTeMEl.

Ornser: 8 n/c; 8 m/c.

7.49. B amnape 2006 roga ua cuer B Gaitke GLLIR NONOKEHA HEKO-
Topad cyMMa AeHer. B koHne 2000 rona nponeHTH N0 BKIALY COCTABH-
an 2000 p. doSasus B agsape 2007 roga na ceo caer eme 18 000 p.,
BRAAZUHE OpUNTen 3AKPEITE c9eT B Reralpe 2007 roza m momyamn
44 000 p. Kaxaa cymmMa GLUJIA DepBOHAYANBHO IOJ0MKEHA HA CYeT
CKOJNBLKO NPOLEHTOR B [Of HauHCHdeT Ganx?

Pemenne. Ecom nepeoaavansasIil BRAAK COCTABIAN X P., 4 6an-
KOBCKHIi mpomeHT paBeH y %, 10 npululns 33 roZ COCTABMT i%a'xp.

> _
3aaunr, 100 = 2000.
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B smsape 2007 roga cymma Braasa cocrasmna (x + 2000 +
+ 18000) p., 4 B KOHNOE TOAA ¢ YIETOM OPOOEHTOB HA cdere Gyler

(x + 20000 + m -(x +20 000)) P.» 9T0 IO YCJOBHIO COCTABJAAET

44 000 p. 3uaunT, (x + 20 000) (1 + Eﬁ) 44 000.

B uTore nonydaeM MATEeMATHYECKYH0 MOJENH 38484H — CHCTEMY
JNBYX VDABHeHWIA ¢ ABYMHA IEPOMEHHLIMH:

100 = 2000,

(x + 20 000)(1 + -l-g—o] = 44 000.

Ona umeer aea pemenas: (20 000; 10) x (2000; 100). Bropoe pe-
IeENe He HOAXOLZHT, MOCKOJILKY B PEAdbHOCTH BN OgRH GaHK He gacT
100% romoBEiX.

QreeT: 20000 p.; 10%.

7.50. ¥ crapmero Gpara 6o BaBoe Goanille AeHer, YeM v MAan-

ro. OHM DONCGEANE CBOM ACHBI'H HA FOJl, Ha CUeTA B DasHbIe DARKH,
npugeM Mragmali 6par samen GaHK, RoTopuiit xaer ma b % rogoBrix
6onsine, yeM faux crapmero Opara. CEAB CROH ASHBIH CO CUETOR e~
pe3 rof, crapmmit Gpar moayuna 4600 p., a mnagomii — 2400 p.
Cxonbro gener 6uino 611 v GpaTees B cymme, ecar Ol OHE ¢ CAMOTO
HAYANA TIOMEHSIM cBOH Ganxu?

Pemenue. HycTh X p. — CyMMA JeBer, KOTOPYK HOJOXKHI B
6anx mnammuii Gpar, Torma 2x p. — cyMMAa AgHer, KOTOPYI® 1IONO-
s B GaEk crapmurit Gpar.

Ilycrs, panee, Gagx crapmero Gpara aaer y% rofoBHIX, 'roma
Gaux Maammero Gpara gaer (y + 5)% romosmx,

3aaunT, uepes roJ Ha cueTy cTapmero 6para Syaer (Zx + 2x - —l—g—o)p.,

a Ha CHUeTY Maagzmero OpaTta GyAeT (x +x- y ks 5) p.

B uTore NMpHXOANM K cHCTEMe ypasnenuﬁ (¥ MaTeMaTHYeCKOHK
MOAENH CHTYAITHN)

20+ 3¢ 50 = 4600,
x(y +5) =
x+ 100 2400.

Pemmue pry cucremy, nonyanM: x = 2000, y = 15, Bropoii sTau —
paboTa ¢ coCTABACHHOH MojeAbl; — 3aBepImesH,
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OcTajsochk DOAYYHTE OTBET HA BONpoc sagaun. CHpALIHBAIOT,
CKOABKO xeser Ouimo Obl v OparbeB B cymmMe, eclH Gl OHH ¢ CAMOIO
HAYAIA TOMeHAAU cBoK Ganku? B atoM cnydae Mnaamuit Spar noao-
seun 61 ceon 2000 p. B 6ank noa 15 % rogoewix, a crapmwit — 4000 p.
B 6aEx nox 20% ropoBsix. Maagmnmii 6paT B KOHDE roga DOXYIAI ORI
2300 p., a crapmmdt — 4800 p. Beero y HEX crano 6w 7100 p.

OrseT: 7100 p.

7.51, Cymmapuui ZOX0Om ABYX DpeaUpHATHH BO3PAcCTeT BTpoE,
ec/IH A0X0J HEPROr0 NPeRIPHATENA OCTABETCA HeHSMEeHHBLIM, 8 KOXO0H
ETOPOTC YBeAEYHUTCA B 4 pasa. Bo cxoABKO pas HAAO YBEJAHYHTE A0~
XOR NEPBOre NPEANPHATHSA, OCTABIAA HEM3MEHHBIM HOXOH BTOPOTO,
uyrofH HX cyMMAaPHEH [0X04 BeIpoc & 4 paza?

Pemenue. Ilycir x (y. €.) — ZEOXON HepBONC NPEANPHATHA,
a y (y. e) — poxon mroporo mpeanpuaTua. Hs yenorus sagaun cne-
ayer, uto x + 4y = 3(x + y), OTKysa nonyaaeM, ITO ¥ = 2Xx.

Iycrs & — nmeromuil xoadpduuuent. Torza kx + y = 4(x + y)h
IlogcTaBus B 3T0 ypaBHeHue 2x BMECTO Y, HoaAyuuM kx = 10x, T. e,
kE=10.

OrseT: B 10 pas.

7.52. ToproBas ¢upmMa OOAYYWIa ABe HAPTHH HEKOTOPOro TOBA-
pa. Ecau npogasaTh Bech ToBAp o nede 80 p. 3a 1 xr, To BEDYUKA O
nponaxxu 6yaer ra 15% BEue ToH BHIDYYRH, KOTODPYIO (UDMA [TOAY-
yuna 651, APORRE NEPBYI0 BAPTHIO [0 HASBAHHOM HeHe, & BTOPYIO —
no meRe, npeEwmarpmest ee Ha 25% . Karyio wacts (mo macee) co-
CTABAAET HEPBAA HAPTHS TOBAPA B O0IGEM KONMYECTBE TOBADA STHX
ABYX mapTHi?

Pemenwue. IIyers x kr — Macca nepeoit mapTuu, 4 ¥ KI' — Macea
BTOPO# mapTHHE ToBapa. [Ipoaas Bech ToBap no ueHe 80 p. 3a 1 kr, pup-
Ma HOOJYIAT BHPYYKY, BeIpakawomyoca popuynoit 80x + 80y, Vee-
JMYMB HeRry propoit napTiM Topapa na 25%, T. e. Joeeng ee zo 100 p.,
dupMa TOAYIHT BHPYIKY, BHpamawmyocs dopayoli 80x + 100y,
Cornacro yenroeuo 80x + 80y = 0,85(B0x + 100y), orryza mocae
yupomerai noayyeM 12x = Hy. 3HaYRT, HEpBas NADTHS COCTABAAECT

(o Macce) i?ﬁ or BTOPOH B L B BCEro TOBAPA B IIEAOM.

17

. 5
OrBerT: 7

Kax supure, sagaun N 7.51 1 7.52 GLIIE HOCTAHAADTHLEIMM; B KA~
Joi#i B3 HUX MaTeMaTHUIeCKadA MOAeAs IPeACTaBAAeT c0boil ofHO ypaB-
HeEHe ¢ ABYMA NePeMeHHBIMH, HO HAUTH HAZo B¢ KalKAYI0 epeMeH-
HYIO B OTAEALHOCTH, & HEKOTODOS HX OTHOMIEHHEE,

7.54. HMeeTca apa pacTsopa cOOH B BOAe, HNepBHE — 40Y% -Huil,
propoit — 60%-neii. X cvemanu, gofapmam 5 A BOAM H mOAy-
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unnn 20% -suit pacteop. Ecas 611 BMecto 5§ a1 Bomet gobaemnm 5 a1
80% -moro pacTreopa, To noayemned 6u1 70% -Erni pacTBOp. CROIBKO
6uL10 40% -Horo u croabko 60% -Horo pacreopa?

Pemenue.

x 1 — obpem 40% -Horo pacTeopa;

g 1 — opeM 60% -Horo pacTsopa;

{x + gy + B) n — obvem 20% -Horo pacTeOpA.

INocxonsky B mepeoM pacTeope Orine 0,4x Kr conm, Bo BTOPOM
0,8y xr conm, a B TpetbeMm 0,2(x + y + 5) Kr coan, DOJYIHM ypas-
HeHHne

0,4x + 0,6y = 0,2(x + y + ).

Hanee, (x + y + 8) 1 — obsenm T0%-poro pacreopa, COIN B HEM
0,7(x + y + §) xr. 310 cKAafEIBAETCA M3 TPex wacrei: 0,4x Kr comn U3
neprore pacteopa, 0,6y xr conu 3 sTOpOro pacreopa, 0,8 - S krr, 1. @,
4 xr coam u3 5 n 80% -Horo pacTeopa. 3HAYHT,

0,4x + 0,6y + 4=0,7(x + y + b).

B uTore mMeem cHcTeMy ABYX JUHeHHEIX yDABHeHHN ¢ ABYMA
OeépeMeHAEIMIH
{0,4x + 0,6y = 0,2(x + y + 5),
0,4x + 0,6y + 4 = 0,7(x + y + b).

Orger:1n; 2 a.

7.55. Umeerca Tpu cauTea. Macca mepeoro papHa 5 Kr, Maccs
BTOPOTO — 3 KT, ¥ KaykKAEH u3 HuX cogepxAT 30% mezn. Ecan nep-
BRIt CIUTOK COIABUTHL ¢ TPETHMM, TO HOAYUNTCHA CHATOK, COAEDPIKA-
muaii 56 % Mexn. Ecnn BTOpoil CAHTOK CILIABUTL ¢ TPETEHM, TO IIOJY-
YyETCA CAMTOR, cofepskammuit 60% meau. Kaxum Gyaer nponoeHRTHOE
COZICPIRARHE MeH B CILIABE H3 BeeX TpeX CAUTKoB?

Pemenue. Ileppufl aram.

Ilepemtil cIUTOK HMeeT Maccy 5 kr, Mean B Hex 30%, 1. e. 1,5 K.
Bropoii comror aMeeT Macey 3 xr, Mean B HeM Toxe 30% , T. e, 0,9 K,

Tpernit cIATOK UMEET MACCY X KT, MeAHM B HEM % , T. e. % KT.

Ecau conaBuTh nNepBhil B TpeTHH CAMTKHY M NOACYHUTATL KONHYE-
CTBO MeZH, TO NOJYVIHM:

2 _
1.5+ 100 0,56(5 + x).
Ecau cunasnTe Bropoii ® Tpermit CARTKH B MOACYMTATE KONHYES-
¢TB0 MOJH, TO MOIYYHM:

ﬁ o
0,9 + 2L = 0,63 + 7).
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MaremaTHaecKas MOAENb COCTARNECHA!
1,5 "' 0’5a5 + x)’

0,9 + 2 = 0,63 + ).

Bropoii oran.
ITocne DOHATHMX YIPOIMEHEH 0Ny THAM:

{xy — 56x = 130,
xy — 60x = 90,

Briunraa BTOpoe YpaBHEHHE CACTEMEl I3 IIEPBOro, Haxosum x =10,
IoxcTasue »T0 3EAYEHNS, HANPUMED, B0 BTODOS YPABHEHHE CHCTEMEY,
DONYyJYHM, 9T0 I = 69,

Tpermii gray.

BepreMca K HCXOAHON 3afaue ¥ OTBETHM HA IIOCTABJIEHHWIA BO-
opoc. Hueen

1,5 Kr Meau B 5 KI IePBOFO CARTKA;

0,9 ¥r Mmend B 8 Kr BTOPOrO CAHTKA;

6,9 kr meau B 10 Xr TpeThero cAETKA.

Coeapuma TPH CHHMTKE BMECTE, HOXYTHAM cn.nan Becod 18 xr,

B KoTopoM Meau Oymer 9,3 Kr, uTo cocTaBxsger — - 100%.

OTBeT: 515%.

Maea 3

8.37. HocTporTs rpaduK PYHKHHE U = Ve-83++3-x +x

Pemenue, 3neck ofaacTh onpefefieHNa (PYHKIHHA COCTOHT M3
ognoit rouru x = 3. B aroft Touxe dyHRNUA NPUEMMACT 3HATCHHE 3.
Creposarensto, rpaduk QYHEKINH COCTORT B3 ool Touxna (3; 3).

9.19. ITocTponrs rpadux pyukode: a) ¥ = Jix]; 6) y = [Vxl.
Pemenne a)Eemr 0 € x < 1, to [x] =0, agauwr, y =0.
Ecam 1 & x < 2, ro [x] = 1, cregoBaTensHO, ¥ = 1.

Eemn 2 € x < 3, 10 [x] = 2, spaunr, y = V2.

Aﬂanomqno,ecnn3<x<4,my=\/§; ecnn4<x<5,my=\/z,
T.e. y=2 ur u I'pabur pyakoua asobfpaken ua prc. 31.

S EomO0<x <1, 10 05 Jx <1, [Vxl = 0, enegosaremsno, y=0.

Ecmx 1€ x <4, 70 1<J;<2,[J:_:]=L saauaT, y =1,

Ecnu4<x<9.m2<~/;<3, |J;|=2, CAEXOBATEIBHO, I = 2.
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Ananormuno, eoym 9 < x < 16, To y = 3, ecay 16 < x < 25, 10

y=4ur. g I'padar pyaxoun usobparxen ga puc. 32 (MacmrTabn HA
oCaX PaskHIHE),
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10.19. a) HorasaTs, uro dyHrmEs ¥ = ﬁ, x > —3, BOBpACTaET.

Pemenne. yere x, > x; > —3. Torpa

_%&-5 _X-5
f(n) = x:+3,f(xa)— oy

_ _n-5_ x-5_  8(x—x)
(=) f(x,)-xl+3 % +3 (% +3)x +38)

37ech Bee MEOJKHTENH HOAOKMTEIBRR, CACIOBATENBHO, f(X1) > f(x1),
& 970 M 03HAYAET BOSPACTaAHME GYHKUNN HA 3AKAHHOM NPOMEKYTIE.

10.24. 6) IlocTpouT: rpapuk pyHroEE ¥ = 22-_'_3:. x <=2
PewexHue. AMeen:

2-8x _-3(2+x)+8 _ B8 _
2+x 2+x 24x
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T2k ] Hrar, 1pebyerca IOCTPOHTH
JNeBYI0 BeTBh runepboldLl ¢ acHMII~
—~-10 T-41-2 T0TAMM ¥ = -3 r x = -2 ¥ xKosd-
(7] | ¢uouenToM ofpardolf mponopumo-
—  =HamsrOCTM E = 8 (pne. 33).
10.25. Hecnenoath GYHRIOHRIO
Ha OrPAHHYEHHOCTD:

II ]
&l &

i { N 1]
i 8 C ” a) y =Vx? —6x + 8;
Laaare i 8 i 1
[ 1 6) ¥ = —————j
x< -2 1 y JZ-6x+8
1
T-11 B) y =3 - x2 2x;
[ 1
Puc. 33 ry= ,(—x p

Pemernne. a) 3aece D(f) = (—-09; 2] u [4; +°°). B aToit ofaacrn
OYCBAAHO BEINOJHASTCA HepaBeHCeTEO I # 0, T. e. PYHKIIAA Orpanmge-
HA ¢HH3Y. JIoRaxeM, ¥TO CBEPXY OHA He OrpAHMUYCHA, BozhMeM npo-
HsBOJALHOE uueae M > 0. IipeacTaruM 3aJaHR0E BHIDAYKOHEE B BUAE
J(x - 3)? -1 u poasmeM x = M + 4. [Tomyunm: \/(M+4—3)2 -1 =
= JM? + 2M > M2 =M.

Hrax, M HADIIA TOYKY X = M + 4, B KoTopoii apavenne HyHKINY
Gonpme upcna M, a 5TO H OBHAUAET HEOIrPDAHHYCHHOCTh QYHKINH
cpepxy (ana moboro M > O cymecrsyer x € I(f) raxoe, uro f(x) > M),

6) 3necer D) = (—o0; 2) U (4; +90). B »710lf 06NACTH OUCBHAHO
BHIONHAETCH HepaBeHCTEO y > 0, T. e. PYHKIMA oIDaHUYeHA CHU-
ay. JloKa:KeM, WUTO CBepXY OHa He OorpanmveHss. BozpmeMm mnpoma-
BoabHoe wweno M > 0, IlpepcrasnM 3afaHHOe BEIPAMKGHWe B BAAE

1

Jx-2Xz-4)

yucay 4, 910 6ygeT BHIIOJHATECA HeDABEHCTEO (a — 2Ma — 4) < —(

Mo:xmEo HaltTH umcno g > 4, HACTONBEKO GIN3K0e K

M2

Ja-20a-3) <+, M.
Toraa J{a - 2Xa 4)<M am)

Hrax, My HAILTH TOURY X = &, B RoTopo# sHartenue byarouy 600
me yucas M, a 370 1 O3HAUAET HeOTPSHHUYSHHOCTD (DYHKIHH CBEpXY.

B) 3mecs D(fY = [-3; 1]. B o10lt of1acTH OUeBHAHO BHINOAHAETCH
HepaBeHCTEO iy # 0, T. e, QYHKIEA orpaEuYeHa CHH3Y. [lokaxKeM, aTo
OHa OrpaHmeHA u cBepXy, IIpeJcTaBUM 3afaHRHOE BEIDAXKEHHAE B BAJE

J4 = (x + 1)%. fcno, Tro 4~ (x +1)* < 4, a moToMy 4 ~ (x + 1)? < 2.
TloayuenHoe HePABSHCTBO O3HAYALT OFPANHICHHOCTE QYHKIUA CBEPXY
B ee o0IACTH onpeneeHns.
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1) Baeck D(f) = (-8; 1). B oro#t obnacTu 0SEBHAHO BEHOONHACTCA Hepa-
BeHeTBO ¥ < (0, T, e, QYHEIHMA OrpAHIYCHA CBePXy. Paccy:KAaA xanee, KaK
B nyHETe §), OpHXOANM K BEEBOAY, Y10 (YEKIHRA He OrpAHAICHA CHHAY,

10,28. Hailry npoMexyTHH MOHOTOHHOCTH PYyBEKDUEM i = f(x) B
cpapEuTS f(a) 1 f(b), ecnu: 8) f(x) = 1,92 + 5,7Tx + 4; ¢ = 5,2,
b=-2,2:r) f(x) =-3,82% + 3,3x; @ = 0,55, b = 0,58.

PemeHHu e, B) M'padurod dyEROUY Aragerca napaboxsa, abcuuc-
cfl ¢ BePIOHHE BEUHCAAeTeHd Ho GopMyne x = g-L:g = —-1,5. Beren
1apabosikl HANpABJEHE! BBEpX, 3HAYUT, byaruua Ha ayve (—o0; —1,5]
y6rIBaeT, a noromy fla) > f(b).

r) 3zech Taxyxe rpaduKoM GyEKIEN ABAACTCA Napaboaa, afemme-

__—383 _
¢A ee BepLIIHEH BHYRCASeTeA No dopMyne x = = 0.5. Bersu

napaﬁom HanpapneHe BHH3, 3HA 7 Y
qur, dyuroEs Ha ayue [0,5; +o0)
yBuBaer, a noroMy f{a) < f(b). - —-6,25

-
B cneryoIgMx yOpaKHEHHAX +
Tpefyerces HCCACTORATE PYHRIHIO HA g'
}
ﬁl

YeTHOCTH B NOCTPOUTE ee rpadHK.
11.31. B) y = —x* — 3|x| + 4.
Penren ne. D10 yeTHAT QYHEK-

NEA, NOITOMY AOCTATOTHO TOCTPO-

HTBh 9acTh rpadmka opE x 2 0, a

saTeM RODABUTE ¢¢ CHMMETPHIHEIL

ofpas OTHOCHTEALHO OCH ODABHAT.

Hna nocTpoerua mapaboasl y =—x° —

— 8x + 4 eCTH CMEICH B3ATH TOUKH €€

nepecedeEna ¢ ocei0 abemmec, T. €.

B AAHHOM cayaae TousH (—4; 0)m(1; 0),

pepmmny napabomm (-1,5; 6,25),

a raxme Toury (0; 4). TpebGyemuit

rpabHK OpeAcTaRAeH Ha puc. 34,

11.32.1) y = -%.

Pemenne 370 HeueTHan
PYHENUA, HO3TOMY NOCTATOYHO IIO-
CTPOHTE YacTh rpadmksa npu x > 0,
a saTeM mOo0ABHTHL €2 CHAMMETDHY-
nullt o6pas OTHOCHTENLHO HAYA-
aa xoopaunar. Ecar x > 0, To
moaydaeM y = —0,5x%. 3naunr,




tpebyemulit rpadur — a10 npasag
serer mapabomer y = —0,5x" Ges
e BepIIHHAHE (OOCKOJNBKY AOJLKHO
BLIIONBATECA yenosne x # 0) mwmoc
ee CUMMETDHMYHO? OTOGpaKeRHe
- - 9 " 1} ¢ OTHOCHTENRHO HAYAJA KOODAWHAT
Puc. 36 (pue. 35).
11.33. 1) y = x| - 3.

Peme m u e 370 dyeTHAS QPYHRIMA, MO3TOMY CHAYAJNA [IOCTPO-

uM rpadur pyernmEn ¥ = Jx — 8 (pue. 36), a saTem Aob6aBAM BETBL,
CHMMETPHYHYIO HOCTPOSHHOH OTHOCHTENBHO OCH opAnHAT (puc. 37}

iy ' 2] |~

=7 -3 [0l [ |2 7 1%
[ [

Pue. 37

11.84.0) y = (2] -3 -4 6) y = YA — 4 +1,

Pemen 1 e. a) Peur naeT o nocTpoeuuu rpadpura uetuol pyak-
mmn y = x| - 8| — 4. Eom x > 0, To PyHKUMA DpUHMMAaeT BUX
¥ =|x — 3| — 4, Ana nocTpoenna ee rpadUKa JOCTATOUHO ¢IPHBAIATE»
rpadur Gyuxnmm y = |x| K cCHCTeMe KOODAHEAT ¢ BePIIAHON B TOUKE
(3; —4) (puc. 38). Barem K Toif wacTH mocTpoerHoro rpaduka, 9TO
PACIONOXKEHA B OpPABOM HOMyNNOCKOCTH, AOGABMM 4YACTh, CHMMeT-
PHUYHYIO eif oTHOCHTEJBHO ocH opARHAT (puc. 39),

6) BHnoJENM HeKoTOpHEe npeoclpasoBaHns:

y-l=V4-x% -1 =4-2% 22 +(y-17 =4.
wo T 7

i
I

e
i I

H o

I

i

K|
8
o

y
1 e -
Puc. 38 Prc. 39




9T0 ypaBHEHHNE OKDY/KHOCTH C K7
uentpoM BToure(0: 1)y pagaycoM 2.
Haz ycraosMa ciegyer, 4TO pedb

ufer O BepxHell NONYORPYHKHOCTH 8l y=vd - 22 + 1 _{
(pme. 40). /) N

12.33. JoxazaTk, 4TO YpaPBHe- 1
HHe He HMeeT Kopueli:

B)x*+ax'-2x+3=0, 7] t

Ly
Do

Pemenue. I cmmocob. IIpeot-
pasyeM YpPABHEHME K BALY

xt=-xt+ 2x - 8. Pxc. 40

Tpadaxe pysxmuii y = x* 1 y = —x* + 2x — 3 ne mepecexalores
(puc. 41), cregoraTepHO, YPARHeHHE He MMeeT KopHed,
II cnocof, IlpeobpasyeM ypaRHeHHe K BHAY
»+x-1Y¥+2=0.

Temeph OYEBHAHO, 9TO JIEBAA QACTH YPDABHOHNS TOJOHKHTEHNBHA
Ipu BeeX 3HAYEHHAX X, ZHAYNT, YDAaBHeHHe He MMeeT KopHeif,

12.37. Naza pyExuus y = f(x), rae f(x) = —x*. Norasars, aTo
(A(x))® : {(-0,52") = {(2x°).

Pemenne, Hueem:
fla) = —x% f(-0,52%) = ~(-0,5xY" = -
f(2x%) = —(2x°) = —8x%.
ChrenopaTensno, ' T
(f(x) : (0,52 = (—x*)° : :
= ~8x15 = {(2x%).

13.26. Maww pysxman y = f(x)
u y = (), rae f(x) = x*, glx) = 2.

Horazats, 9T0 4
7o = (o))

Pemenne.

f=) = (= s x,,) =
CRER

) -l -




e, 285 )

(=)

14.26, IlocTpouTe rpabur dyErRIAR ¥ = f(x), rae
2Ax + 4, eenm -6 x < -2

f(x) =

¥ecom -2 <2 <O

V;,ec.:mofux<8.

TIpu xaKkoM 3HAUYEHUN DapaMeTpa p ypaBHeHue f(x) = p uMeeT:
a) ABA KOPHSA; 0) TPU KOPHA; B} YETHDE KODPHA; I') He HMEET KOD-

HeH?
/W
a8
] i
--sg-? 55
I ;
Puc, 42
M =
|
|
X IN
y=p
-6 -4-—2}'- 8-
-3 O
Pue. 43

62

Pemenne. Ha puc. 42 npen-
CTaBNeH TpadHK 3aZaHHOM Kycou-
#oft dyarkoun. OTBeTHMTE Ha 3aKaH"
HEIf BONDOC MOMHO, YCTAHOBHE,
CKONBKO TOYSGK NEePEeceTeHHaA HMe-
€T notTpoeEALE rpadbuk ¢ opamol
¥ = p, napaanejacHof ocn abcomce,

a) ¥YpaBHeRMe MMeeT XBA KODHA
npu 2 < p < 8, a Taxxe npu p = 0;

6) ypapHeHUE UMeeT TPH KODHS
pr 0 < p < 2 (pue. 43); .

B) TeTHIpEX KOpHEH HeT HA IpH
KAKAX SHATYCHHAX OAPAMETPS;

r) ypaBHeHHEe He HMeeT Kop-
reli mpu p > 8 H npu p < -8
(puc. 44).

[T~ B TITTITIEIT
] T y=pp>38)]
]
F
——6{-41-2 A
18l y=p(p<:8)]
Pue. 44



[T 1 NN Y [ [
y=% ] n NN
i N N
N
—t =Yx + 17 NN N
N Nnnn
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21{0 7% T 7y + 120+
[T HAN NN
NN %
L [ ANARRRRIN
Pre. 45 Puc. 46
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=ﬂ; T ,
|
PN 0
R N\E N, -
N \ r. /J
N A
VAN N %
\m ‘\\\
Pue. 47 Prc. 48

14,27, 8) ITocTpouts rpadmk ypagHeHus (%c +1 y)(xy 4) =
Pemenue. Peur uaer of obsepumennn rpaduxon @ymm;nﬁ

¥= Yx lny-—

I'padux ypareHRa Asolpasked Ha puc. 45.

xy+1=0,
14.28. 6) Petunrs rpadudecky cCHCTeMY HeDABEHCTB
y-¥Yx<o0

Peurenue Ha pre. 46 npeacrasneno rpaduuyeckce penleEne He-
pasencTBa xy + 1 # 0. Ha pme. 47 npeacrasiaeno rpadudecroe pe-

[IeHHe HEPABEHCTRA [ & Yx. Ha pHc. 48 npexcrarneno rpadmrueckroe
PelueHHe 3ANAHEOH CHCTEME HEPABEHCTE.

Fnasa 4

16.56. r} YrasaTe HAHMEHBIINII HOMep, HAYMHAA ¢ KOTOPOIO BCE
unens sapanEol apudmermaeckoii mporpeccmu (a.) 6yayT MemblOoe
B3AIAHEOTO UMCHAa A

a, =16v2 - nl¥2-1), A = 1.
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Pemenne. Ilpesae Beero caegyer ofcyAuTE ¢ YHAMIAMHBCA BO-
Ipoc O TOM, IOYEeMy B YCHOBHY 3878414 DeYb HAET He O NPOAIBONBHOR
YHCAOBON NOCAROBATAIBRHOCTH (YTO B UPHEIIMIE OO 6N OPABMNL-
HEIM), 8 ¥MeHHO 00 apudwmernueckoil nporpeccun. lemo B ToM, UTO
©CHH DOCHEeAOBATENLHOCTE {(4,) npeacTasaaeTr cobo amaeiayio GyEK-
IHAK HATYPAXLHOI'C APTYMEHTA, T. €. &, = kn + m, To (a,) — apmdme-
THYeCKad Oporpeccrsd, of atoM cxkasaso B yuelnnne.

B zammoM nmpuMepe cEAYANa CAeAyeT PpEIINTL HEePABEHCTEO

15v2 - n{¥2 - 1) < 1. IocneaosaTensao momyuaem:

a2 -1 >15y2 +1; (V2 - D2 +1) > A5V2 + D2 + 1);
n>38l+ 16\{5.

Hac maTEpECYET HAMMEHBINNYN HOMEpP, HAYMHAA ¢ KOTODOro BHI-
nonnderea TpebyeMoe HepaBeHCTEO. JT0O SHAYKT, YTO HY)KHO YKA3aTh
HAFMeHBINee HATYPAABHOE YHCNO, YAORJIETBOPAOUIee HEePABEHCTRY

n>3l+ 16~/§, T. e. HepapeHCTBY n > 31 + V512, Bameuaem, uro
22 < 512 < 23. Bmauur, 23 — mepRoe HATYPATHHOE WHCIO, KO-
Topoe Goasmme V512, a 54 — mepROe HATYPAJILHOE URCJIO, KOTOpPOE

Gonsme 31 + V512,
OrreT: 54.

16.57. B) ¥YxasarTh HanMeHbIUHE HOMED, HAYHEAA ¢ KOTOPOFO BCe
unensl sagaEHON apudmermueckoil mporpeced: (¢,) Oyayr Gonsme

JAXAHHOIO uHcaa A: g, =5n — 17,7, A =2 + 3J5.
Pemenue.
5n - 17,7 > 2 + 3J5; 6n > 19,7 + 3V5; 5n > 19,7 + V45,
(CpesaeN €OOTBETCTBYIOMME OUECHEKH!

6 < V45 < 7T 25,7 < 19,7 + V45 < 26,7.

Orciofa cileayer, WTO NEepBHM HATYPAXBHBIM YHACHOM BHZa 5n,

roropoe Gyzer Gonsure, wen 19,7 + V45, aagercs 80; smaumr, Hac
YCTPAMBAEST TO HATYDATLHOS YUCHD A, KOTOpPOE YIORJIETBODAET COOT-
HOIMeHHID 51 = 30.

OTeeT: 8.

16.59. a) HaifTH cyMMy BeeX TPEXSHATHBIX THCEN, KOTODBEIE je-
narca Ba 7 ¥ ge Aexarca HA 13,

6) HafiTu cymMy BceX TPeXSHAUHEIX YLCe], KOTOpLe He ZeiATcSH
H¥ B& 7, HE Ha 13,
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Pemenue. a) OboszaavunmM yepea S; cyMMy TpeXsHAYHLIX YHCeX,
KPATHHIX 7@

S, =105 + 112 + ... + 004 = T(15 + 16 + ... + 142) =
= 7-%-12& = 70386.

Ha 7 u 5a 13 ogroBpeMeHHO geaarcd Tucha, KpaTaHe 91, cyMmmy
THX YHCed HYXKHO BRIUECTh M3 NONYYeHHO! cyMMbl. O003HAYAM de-
pes S; CYMMY TPeXSHaYHHX YHceN, KpaTHEX 91:

S;=182+...+910=91(2+ 3+ ... + 10) =91 . 54 = 4914.

Hexoman cymma S = 70336 — 4914 = 65422,

8) 3aecsr HY)EHO H3 cyMMHB P BceX TpeX3SHAYHHX 49BCE] OTHATH
cyMMy S, 4nCen, KDATHHX T, H cymMMy S; gacen, kparaux 13, Io-
CKOABKY NDH 9TOM cyMMAa S, uscen, KpaTEHX 91, BHUATAeTCA ABAIK-
Aul, OIHY M3 ITHX CYMM HAKO BOCCTAHOBHTE,

Pimeen p=100+101+...+999=&;ﬂ-goonmsso.

8, = 70336; S;= 4914 (cMm. OyHKT a));
Sy=104 + 117+ ... + 988=13(8B+ 9+ ... + 768) =

=13.8 “27“ .69 = 37674,
S=P—SI—SS+Sg=
= 494 550 — 70336 — 37674 + 4914 = 391 454,

OrnerT: a) 65422; 6) 391454,

16.68. HafiTu Te 3HAUCHNA X, NPH KOTOPHX uucia x — 4, Vr - 3,

x — 6 06pasyoT KOHEYHYI0 ApEOMEeTHYECKYIO HPOTPECCHID,
Pemernwne. Heoonsaysa XApAKTEPHCTHICCKOES CBOMCTBO apudme-

Tadecko# nporpeccnn, NOMyuYaeM YDABHCHHE
Wx-3 =(x—4)+(x-6).
Pemasn ero, Docle10BATENLHO HAXOAHM:
VE-8=x2-5x-8=(x-5; %, =7, x3 = 4.
Bropoit 53 HafiZeHARX KOpHEeH — IOCTOPOHHMIA, OH HE VAOBIET-

BOPAET HPPALMOHANLHOMY VDABHEHMIO,
Orser: 7.

16.89. MorasaTe, YTO ecnE YHCAA -i—, El—,-, % o0pASYIOT KOHEIHYIO
aprdMeTHIECKYIO IPOTPECCHIO, TO BEPHO PaseHCTBO: a) ab + be + ac =

=3ac;6)%+%=2.
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Pemenne. a) Ecna amena %, 31’-, % ofpasyieT KOHEeTHYI0 apHd-

2 _1

METWIeCKYI0 IPOrpecculo, TO BEPHO PABPHCTBO + = — +% (xapaxTe-

PHCTHYecKOe cBolicTBO). 3HauHT, 2ac¢ = be + ab, a moromy ab + be +
+ g¢ = 8ac.

+

6) YMHOXHB ofe yaCTH DABEHCTRS Ha b, mOAydHM:

byboa,
C a

o
0 =
LN

1 1 1
a+b a+c’ c+b
KOHEUHYI apHdMeTHUYeCKYI0 MPOTPECCHIO, TO YHCAa a?, b%, ¢ Taxike
ofpasyoT KOHEUHYIO ApHdMEeTHIECKYI0 NPOTPECCHIO,

Pemenne, Tax xax 3azamHEEle uYucna OOPA3YIOT KOHEUHYID
apudMeTHIECKYIO IPOTPECCHI0, TO COTNACHO XAPAKTEPHACTHICCKOMY
cBOlCTBY apB@METHICCKON IpPOrPeCCHr CUPABEAIHEBO PABEHCTEO

2 _ 1 1
a+c a+d c+bh

OcpofopABIIUCE OT IHAMEHATeNeH, pacKpHIB CKOOKM M IDpMBeRdA
nopofnuie waeHH, mOXyUaeM:

26* = a? + 2.

TlocnegHee paBeHCTEG, COMIACHO XAPAKTEPHCTHIECKOMY CBOMCTRY
apadMeTHYecKol IporpeccHy, 0SHATAET, ITO THean &, b, ¢* ofipasy-
10T KOHeYHYI0 apAa{MEeTHYECKYIO IPOrpeccHio.

17.50. JoxasaTe, 9YTO B KOHEWHOIH IreoMeTpHYECKOH mporpeccun,
HMeINell JeTHOe YMCRO WICHOE, OTHOIICHHE® CYMMA WICHOB, CTOA-
IMUX HA YeTHHIX MECTAX, K CYMMe WIeHOB, CTOAIMWX HA HEYEeTHRIX
MeCTAX, PaBHO 3HAMEHATENI0 NPOrPECCHH.

Pemenne. lana reoMerpauecKasn nporpeccnd

blv bz, bS! bb sasy b2u 1» bﬂu-

ObosgaudM S CYMMY Y/1€HOB TPOrpecchM, HAXOAAINEXCA HA TeT-
HEIX MeCcTax:

16.70. HMokasaTs, 4T0 ecIH YHCIA obpasyoT

S=b2+b4+ as +b2,|-
Hmeem:
8= blq + blqs + o + blqgnvl = blﬂl + q‘2 + ..+ q‘zﬂ-s).

OboanaynM P cyMMy YICHOB NPOrpeccMy, HAXOTAUIMXCA HA He-
TeTHHX MeCcTax:

P=b]+b3+...+bg¢ 1+
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Hyeem:
P=b|+b1qa+ [ +blq&!-8=bl(1+q2+.”+q&l-8).
Pazpenus S Ha P, noayunm g, 910 B TpeGOBANOCH AOKA3ATH.

Yopamuenua M 17.53—17.38 — aro cepus cMemanunIx 3sgav
HA NOpPOTPeccHHd, T. e, 394484, B VCAOBHH KOTODEIX GHIYPHEDPYIOT
H apadMeTHdecKad, M NeOMeTpHIecKas nporpeccen. CrenaeMm He-
CKOJNBLEO PeKOoMeHAan##A no opOpMACHNAI0 HX DEeIIeHus.

1) Eean sexoaunie uncena ofpasyiorT B HeX0M KOHEUHYI0 apudMe-
THYECKYI0 OPOTIPeCccHio, TO OPeANOuMTHTeNLHC 0G03HAYTHTEL HX 4y, 32,
a3y Qy-

2) Ecnm mexoanble aucna o0pasyioT B HenoM KOHeYHYK T'eOMe-
TPHUYSCKYIO HDOTPECCHI0, TO NPeANOMTHTENLRO 0003HAYNTE BX by, b,
bﬂs b4°

3) Ecnn ucXORHEe MHCHA B IeJ0M He 06pasyIOT EUKAaKOI Dporpec-
CHH, TO IPeATCYTATEILHO BEECTH HeliTpansarie 0603HaYEHRA X, I, 2, ...
(Tarue 3agaud oOKIYHO UIPHUBOAAT K CHCTEME C TPEMA-YETHDPLM A Hepe-
MeBHHIMH; €CTeCTBERHO, B 3aJAYHMAKe und 9 kiaacca obmeobpasosa-
TeabHOI INMKOAL TAKUX 3aHaY HeT).

4) OcuoBoO# AJIA COCTABIEHUA YPABHEHEH B CMOMNAHAEX 38884aX
CHYSKAT XAPAKTEPACTHYECKHAE CBONMCTEA Tporpecewi.

17.53. Tpu uYucAa COCTABNAIT KOHEUEYIO MeOMETPHYECKYIO Mpo-
rpeccuio. Ecau uz2 nocnepsero yucna esrgecrs 16, 7o monyynrea xo-
HedHAS apudseTHdeckas nporpeccus. Haitru npa mocaegumrx wmens,
ecJId mepBeoe paBEo 9.

Pemenune. Hmeen:

++ bb st bs;
+ bl! bz; bs = 16;
b1 = 9.

Onupaack Ha XapaxTepHCTHuUecKoe cBolicTBo apudMermiecko
TPOrPecCHH, TIONYIAEM:
2by, = b, + (by ~ 16);
2b,g = by + big® - 16; 18¢ = 9 + 9¢* - 18.

Pemmp 570 ypaBHeHme, HAXOAUM: §; = %, ¢ = —%.

Ec:mq-—-%,'robg=b,q=9--§=21;b3=b,q=-~21-%=49.

-1 cha=0.0-YNeca b cbhag=t-m.(-1]=
Eenn ¢ = 3’ ™0 b=bg=9 ( 3)— 3 by=bqg=(-3) 3)-1.
OrpeT: 21 w49 mau -3 u 1.
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17.54. Cymma Tpex umce), COCTABNIWILNX KOHEUHYI apmdme-
THYECKYI0 Oporpeccuio, paesra 24, Ecau Bropoe YBeNIHMUMTL HA 1, a
mocnefHee — HA 14, TO DONYYRTCA KOHEYHAA reOMeTpHUYecKas Mpo-
rpeccas, Hafitu oTe uhcina.

Pemennre. FiMeeM:

+ @y, 830 G35
+ gy, 83+ 1, a; +14;
@&+ a; +a; =24,
QOoMpasck HA XAPAKTePHCTHYECKO? CBOHCTBO TEOMETPHYECKOM
OPOrpeccHH, MOMYIAeM:
(ag + 1P =@, - (a; + 14);
(e, +d+1¥=a,-(a,+2d+14); & + 2d + 1 = 12a,.
Teneps mopalioTaemM ¢ TPETERM YCAOBHEM 3a0ATH:
a + az+ a; = 24;
a, +{a, +d) + (6, + 2d) = 24;
a +d=8,
B nrore nMeeM cuceTeMy ypaBEeHHHA
d® +2d +1 = 12q,,
{a, +d =8,

Orser: 27, 8, -11 nan 3, 8, 13.

17.55. CyMMa nepsrIX Tpex WneHoB reOMeTPHUECKON mporpeccun
paseEa 91. Ecam B 3TuM uncaaM oDpEGABHTE COOTBETCTBeHHO 25, 27
# 1, To noayuarca Tpm 4mcaa, ofpasyiollEX KOHETHYK) YORIBAIOINYIO
apudMernyecKye mporpeccuro. HafiTm ceapmoli wiren reomMerpmae-
CKOM DpOrpeccHH.

Pemenne. Hveem:

++ bb bz, bsi
+b1+25, bg+27, bs"‘ 1;
bl +b3+ba=910

Onupasck HA XapaKTEPHCTHYECKOe CBOMCTEO apHdmMeTHueCKO#
IPOrpeccHH, MOAYYAeM:
2(by + 27y = (b, + 206) + (b + 1);
20+ 2Ty = (b, + 25) + (0g®+ 1); By(1 — 2g + ¢*) = 28.
Tenepr nopaboraeM ¢ TPETHAM YCAOBHEM 385AYH?
by + by + by =91; b)(1 + q + ¢*) = 91,

58



B nrore nMeeM cHCTEMY YpaBHeHHK
{bx(l - 2¢ + ¢*) = 28,
bl +q+¢°) =9L

BocImoabs30BaBINECh METOAOM AeIeHRA (MIH, YTO MPAKTMYECKHE TO
e caMOe, MEeTOJIOM MOZCTAHOBKH), IOJYUIHM:

B(l-2¢+¢3) _ 28,
b(l+q + g% 91’

-10¢g+3=0;
=1
¢ =3, % =3

B mepnom cayqae mMeeM by = 7, nepBuie TpH YieHa reoMeTpHUe-
cxoli mporpeccEu PaBHEL COOTBeTCTEeHHO 7, 21, 63, a cooTRercTBY-
WNIOEe YWieHH apapMeTHuecKofA mporpeccum — 32, 48, 64, 9Tto Hac
He YCTPAHBAET, TAK KAK II0 YCJIOBAIO ApH(MEeTHYeCKAd LPOrpeccHs
TorHa 66T YOrBatomeii.

Bo BTOpOM caydae umeeM b, = 63, mepsEle TP WIeHA PeOMeTDH-
weckolf nporpeccHn pasHE cOOTBeTcTEReHBEO 63, 21, 7, & COOTEReTCTRY-
oimpEe WieAH apuMermaecroil mperpeccum — 88, 48, 8. 9ro Hac

' &

Urax, $,=68, g = -;-. CHeZIOBATENLHO, by = byg® = 63(—;-) = —

17.56. Tpua gmcna, cyMMa KOTOPHE paBHA 31, MOXKHO PACCMATDH-
BATE KSK TPH HOCAEXOBATE/ILHEYX WISHA TeOMeTPUYISCKoH TpPOrpeceHn
HIH KAX OepBREIH, BTOPOH H CeAbMol wieHH apudMeTHUecKOH npo-

rpeccmii. Halite »tR unceaa.
Pemenue. HueeM:

+ Gy, A, 473 Gy T+ @3 + a7 = 81,
TlopaboTaeM ¢ IIepBEIM VCJIOBHEM:
a3 = @, - ay; (a) +d) = ayla, + 6d).
TIopafoTaeM co BTOPHM yCAQOBEEM:
a + (a; + d) + (a, + 6d) = 31; 3a, + Td = 31.
B wrtore moayuacMm CHCTEMY YPaBHEHHH
{(ﬂx +dy? = ay(a, + 6d),

3a, + Td = 31,
31 31 31
OTBeT: 3’ 3° 3 u 1, 5, 25,
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17.57. Ha GupkeEbIX TOPrax B NOHEAEILHUK BEUSPOM MEHA aKIpMH
Ganua «I'opoacHoily NOBLICIIACE HA HEKOTOPOe KOMMMECTEC NPOLNEHTOR,
i BO BTOPHUK IIPOHSOILIO CHEM(EHAES CTONMMOCTH AKIUH HA TO ¥Ke THCIO
HpONeHTOE, B pesynrrare BO BTOPHMK BedepOM IEHA AKIANM COCTABHAA
99% ee mepBoEaNATLHON MEHL! B TOHeASRHIE yTpoM. Ha CROAEKO Npo-
IEHTOB MOHANACH KOTAPOBKA 8KIHH B NOHEASNLHHK ¥ BO BTOPHHK?

Pemenue. ObfosnaanM ncKoMoe UBCI0 HpomeHToB 6yxBoii x,

A CTOMMOCTDL AKIHM B MOHEACABRHHK YTPoM (B VCNOBHHX 6XAHAOAX)
Oykpoil y. lleHa aKIMH nocae NOBHINICHAS COCTABAT (y + ﬁy) V. €.
Tlocire mOHMKEHRA STON NEHH HA TO JKe YHCJIO HPOOEHTOB I€HS AK-
mﬁyge'rooc'rmm( y)———y+-———- )y.e.IoncJIoamo

9TA HOBAA IeHA COCTARJIAET 99% OT mepBOHAYANLHOH, T. e. 0,99y
B uTore noayuaeM YpapHeRHUe ¢ ABYNMS epDeMEHEEIMAS

o+ 5558)- el ) =000m.

Pasaenns obe uaeTn 3TOr0 YPABHEHHA HA ¥ (9TO ¢JeNaTh MOXKHO,
DOCKOVIBRY ACHO, 910 ¥ # 0) ® ymuoxne Ha 100, moavamam:
2 4.
100 + x - x(1+ =99 Z. =1 x =10,

100
Orser: 5a 10%.

17.58. B pesyanTaTe TPEXKPATHONO IOBHIICHES NEHK HA HEKO-
TODBOf TOBAD HA OXHO M TO jKe YHC/JI0 NPONEHTOR LeHA TORADA CTANA
OpeBNIIAT: HePBOHAYAJIBEYIO HeRy HA 72,8 % . Ha cKOABKO Opoien-
TOB MOBKINANACH HEHA HA TOBAD Kaanit paa?

Pemenue. 0603Ha9M HCKOMOe YHCAO OPONEHTOB 6y1¢noﬁ x,
& IepPBOHAYANLHYIO IEeHY HA TOBAP (B YCAOBHHEIX efUHMIAX) GYKBOH ¥/,

llena ToBapa mocjie HEPBROTO NOBHIIEHUA COCTABHT (y + y) y. e
Iocxe BTOPOTO DOBHIISHHUA HeHA ToBAPA GymeT COCTARNATH

[0+ 7569) * 1e0lo * 1o0%) = (1 105) ¥ 7=
Ilocse TpeThero NOBLIMICHAS NEHH NOAYIAM:

3
(o ma) v sl i) v = e ) v v

Tlo yenoemio aTa HOBaf ueHA cocraBnaer 172,8% or nepeoBazaan-
Bofi, T, e. 1,728y, B nrore moayyaeN ypaBHeRHe ¢ ABYMA NepeMeHHEIMH
3

(1 + 'i%ﬁ) y = 1,728y.
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d = : i= M =
Ilaneem:eeu1+mo 2}],'728,1+100 1L,2; x = 20.

OrepeT: Ba 20%.

18.19, B rabauue cofpaHa HHbopManaA 0 BsIX0OZe HOBOCTEH HA
YeTHPEeX TeJNeKaAHANAX.

1-# primyex 2-it pRANYCK H AaTee
Kaman M 1 6-00 9-00 u ganee
{enepanspaniit) uepes xamaue § uaca
Kagan e 2 800 11-00 u aamee
(denepansazsii) uepes Kamanle 8 uaca
Kanan N 8 6-00 10-00 = ganee
{personanbakil) gJepes Kamaeie 4 vaca
Kamax M 4 9-30 11-80 o ganee
(ropoacxoit) qepes xaEase 2 gaca

Bu xorETe BMGpaTE 0guH BMOycK HoBocTell. Hapucyitre gepeso
BO3MOJKHBEIX BAPHAHTOB BLIGODA B HePHON:

a) ¢ 6-00 no 11-45; r) ¢ 18-00 no 23-45.

Pemenne. a) Crauana suifupaeM KaHaN. ECTh YeTHPE BOSMONK-
poct. Ecom subpan kaman M: 1, To B npoMesxcyrox ¢ 6-00 no 11-45
€CTh JiBe BOSMOMCHOCTH IOCMOTDETH HOBOCTH: B 6-00 m B 9-00. Ecnr
BHOpaH Kagasn M 2, TO B 5T0 BpeMd TAKMKE ¢CTH ABe BOZMOMHOCTH
nocMorpers HoBoCTH: B 8-00 1 3 11-00. Ananorkano n And ABYX APY-
rux xauanor. IloayuaeTea raKoe nepeso papuaaToB (puc. 49).

v

TB-xanan N1l

/\/\/\/\

Hopoere 8-00 9-00 8-00 11-00 6-00 10-00 9-30 11-30
Puc. 49
r) Cu. puc. H0.
TB-xanan N1 N 2 N 3 M4

ANEVANEAN

Homoerm 1B-00 21-00 20-00 23-00 18-00 22-00 19-30 21-30 23-30
Puc. 80
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18.20. YuuteapHEIA NOATOTOBHIA K KOETPOXBRHOH palore deThipe
SANAYH HA peHTeHHe MHHeNHLIX HEPABEHCTB, NATH TEKCTOBHIX 3A0A8Y
{mBe Ha ABHKEeHRe K TPH Ha paboTy) B mecTh 3a8a4 HA peIleHAe KBajl-
PATHEIX ypaBHeBRUll (B ABYX 3afayaxX AHCKPAMHHAHT OTPHUUATENEH).
B xoRTpoRRHOM ZOMEHO GHITE DO ofHOR 38996 HA EAKAYIO H3 TpEX
Tex. Hailire obmee aacao:

a) BCEX BOSMOMRHEX BAPHAHTOR KOHTPOJXBLHOMN;

0) TexX BOBMOIKHEX BAPHAHTOR, B KOTODHX BCTPETHTCS Safada HA
ABHECHAE;

B) TeéX BOSMOMXHEIX BADHAHTOB, B KOTODEIX ¥ KBAADATHOTO yDaB-
Hepna Oyaer xora GBI OAUH KOPEHS;

r) Tex BOSMOMHBEIX BAPHAHTOB, B KOTOPHIX He BCTPeTATCH OAHO-
BpPeMeEHO 23a71aya Ha pafoTy 2 KeampaTHOe YPAaRHeHHe, He HMelomee
KOpHeii.

Pemenne. a) [Ipa subope nepasencrsa ecrs 4 aexona, npu Bu-
60pe TeKCTOBOM 3aZaunl ecTh 5 UcCXozoB, a NPH oT6Ope KRAAPATHOTO
ypaBHeERA ecTh 6 Hcxomor. Ilo NpaBMAY YMHOMEHHA NOJAYYaeM, YTO
YHCAO BeeX BADHARTOR KORTpoasHOM pabGorn paeno 4 - 5 - 6 = 120,

6) B npepmaymeM PACCY:KIACHAH MEHAOTCA YHCNO HCXOROB OPHA
BHOOpe TeKeTOBOM 3AMAYH: AX BCerO ABe. SHAYAT, TAKHX KOHTPOJIL-
HEIX MOJXHO COCTABRTE 4 - 2 - 6 = 48.

B) Ilo CPaBHEHMIQ ¢ OYHKTOM 3} MeHSeTCH YHECA0 HCXOHO0R IPH BLI-
Gope YpPABHEHHA: TOJADLKC B UYeTHIPEX CAYIagX KOPHHM CTb., SHAYHT,
TAKHX KOHTPOABHMX MOMHO cocTaBuTs 4 - 5 - 4 = 80,

r) Az ofmero vucaa papnaeTor (120) MBI BLIMTEM Te¢ BADHAHTHL,
B KOTODHX BCTPETATCH OXHOBPEMEHHO M 3agada Ha paory, H KBag-
paTHOe ypaBHeHNe, He HMelomee kopreil. Ilo cpaBHeHNIO ¢ OYHKTOM A)
AN HEX MEHAGTCA YHCAC MCXOH0B NpH Befope TekeroBoil 3ajgaum
(3 BapHaBETA) B YHCJO ACXOROB OPH BMOOpe YpABHEHHA: TOJBKO B
FBYX CAYIAAX KOPHeH Her. 3HAYHT, TAKAX KOHTPOALHEIX MORHO CO-
CTaRHTE 4 + 3 + 2 = 24, 8 KOJAMUECTRO MHTEDECYIONINX HAC BAPHAHTOR
parHo 120 — 24 = 98,

OreeT: a) 120; 6) 48: B) 80; r) 96.

18.22. HaBecTro, 9T0 X = 2°3°5° | @, b, ¢ — PASNTEUHEE THCIA A3
muoxectsa {0, 1, 2, 3}.

a) Haifrt HaMeHbIIee B Hanboabllee 3HAUSHHA WUHCOIA X.

6) CKOABKO BCETO TAKHX YHCEN MOY¥KHO COCTABMTH?

B} Croapro cpesm Hux 6yAeT HedeTHRIX YHCERA?

r) CroneKo cpexa HRX Byger yHcen, KparEnx 127

P e m ¢ H 1 e. Ilo cpaprennio ¢ sagageit N 18.10 TyT ocrOBHAA
CHAOEEOCTS COCTOHT B TOM, uro a2 b, b= ¢, c # a.

aym=2%.3%. §9= 12 — maEMeRLmee 3HauYeRHe, a M =2! - 32 . 53 =
= 2250 — manCoapilce 3HAYCHHE,
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6) IoxasaTent cTemeHN 4 MOXHO BHOpaTs mobeumm us {0, 1, 2, 3},
7. e. peIpars geTrperMa cnocobanu. Fean a y:xe BrIOpano, To NOKA3H-
TeNAb CTEIIEHN b MOMRHEO BEIGPATH TONBEKO TPEMA cOOCODaMy: Beab ¢ * b,
a g yke BRGpaHo, T. €. OAHOC MecTo Bo MHMKecTRe {0, 1, 2, 8} yike «sa-
HATO$. AHANOTHYHO, eCliik @ H b yiRe BHIGpaHL], TO ANA BHIGODA € eCTh
JBEe BO3MOMKXHOCTH: Te, ITO OcTANACH ot {0, 1, 2, 3} mocae »riGopa @ u b.
Beero nonyaaem 4 - 8 - 2 = 24 pasnuYHBIX BAPHAHTA 3HAYEHHI X.

B) Yueno x HewerHO TOPAA M TOJABKO TOrAA, Roraa a = 0, T. e.
BEIGOD @ ezmHCTEeHHM. Brfiop b ¥ ¢ npoBOANTCH TAK e, KAK H B
nyeiTe G). Ilonyuaem 1 - 8 - 2 = 6 HeueTHRIX uncen,

r) Yacno x KpaTHO 12 TOTRA B TOXLKO TOIAA, KOTHA X KpaTHO 4 1 X
KparHo 3, T. e. Korma ¢ > 2 m b > 0. Hapacyem aepeBo BADHAHTOB
{pmc. 51).

x =235

/\

Baifopa 2 3
/\\ /\
Bubop b i 3 1 2
N /N N\
BuGope O 3 0 1 0 2 0 1

Pre. 51

Beero 2 - 2+ 2 = 8 yncen x, Kparanx 12,
Orser: a) 12 u 2250; 6) 24; B) 6; 1) 8.
18.25, YOpocTHTE BHpAACERE:
g) (2 2U0” —9), s) 20m® - m? ( 1 ]",
(n+d) °’ Bm+1)1 \5-(5m-2)1) ’
1 _n‘-n, I|)(3)2-!-3)!-131.(.§+3)1(3k+1)
-2 @+ 3k} T 31k +5k+6)
a) (n+2)(n2-9) -
(n+4)
_1-2-8«...-n-(n+1¥n+2)Xn-8}n+38) n-3
"1-2-8-w.-n-(n+1n+2Xn+38Xn+4) n+4
{uAcANTEHF ¥ 3HAMEHATEAb CORDATHAMN Ha (2 + 3)).
)Tarkar (n +IN=1-2.83.....-n—-2(n-D:-n-(n+1)=
=m-20-(n—-1)-n-(n+1),

6)

Pemennue.

i 1 B-n _(-1)-n-{n+1)-(n* ~n) _
-2 (m+D)! (n+ 1)t -
=n(n=-1)-(n"-n)___o
(n + 1) ‘
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B) Tak Rax
Sm+1)R=1-2-8-...-bm-2)bm~1)-8m-(bm+1)=
=(Bm-2)-(6m-1)-8m - (bm + 1),

TO
B -mt (1Y _ml@m 1) g g gy

_m‘(5m-l)-(5m+l)-5_m§
T m-1)-Bm-6Bm+1)

1 (Bk+3) -kl (R+3)-(8k+1)
8k} ' 31-(k% +5k+6)

_ (3k)! - (3k + INSE + 2X3k + 8)k1 -6 - (& + 2k + 3)
(BN R -(B+1IUk+2)Rk+3N3L+1)

= 18(3k + 2).

(n—8)

OTeeT a) Py

;: 6) 0; 3) m%; r) 18(8k + 2).

19.13. B croaHol Tafaune pacnpefeieHHs KAHHELX HEKOTOPOTO
H3IMEPEHHSA OKAZAJINACH NYCThi¢ MECTA. BAaNONHATE AX.

BapmasTa g
N1 N 2 M3 N4 N 5 N6

Kparaocts 291 113

YacToTa 0,122 0,193

Yacrora, % | 29,1 20,2 7,9
Pemenne.

HauHeM ¢ mepeoro cronboa: TOALKC B HEM ABE KJIETKH M3 Tpex
yxe sanoaseEn. Tak Kax wacToTa B IpomeHTax pasHa 29,1, To ua-

= FPaTHOCTE = _291
crota pasHa 0,291, Tax Kak uacToTA , T0 0,291 —.
IIozromy Beero Guuito npomapepeno N = 1000 samHBX.

Bo sropom cToafue s nmxael xxerre crour 0,122 - 100% =12,2,
8 B Bepxueil wirerke — 0,122 - N = 122, B rpersem cronbue B cpexn-
113

Hell KJXerKke CTONT 1000 = 0,118, a B mmxHelt Kaerxe — 11,3%.

IIpogonxasa, HOAYIHM NOAHYIC HHbOpMANHIO O Tabiune.
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Oreer:

BapuraHTa g‘
N1 N 2 N 3 Ne 4 N 5 N 6 (5]
Kpardocrs 291 122 113 202 79 193 1000
Yacrora 0,291 | 0,122 | 0,118 | 0,202 | 0,079 | 0,193 1
Yacrora, % | 29,1 12,2 11,8 20,2 7.9 19,3 100

19.17. Ilocne ypoxa no teme «CTaTMCTHKa» HA JOCKe OCTANACH
rabnnma

Bapnanta 4

HEpaTHotTh 5 2 3

u oTeeT: ¢«Cpepnee snavenme = 10».

a) SanoJHHETE: OyCcToe MecTo B Tabnane.

6) ¥xazaTe pasMax M MOAY PacnpeseneHus,

B) MoxeT I B OTReTe ZNA CcpeAHero SHAUEHHS CTOATL Hncao 15,
€CAIN BCE BAPHAHTH — LeNhe yncaa?

r) 3alOAHUTH NYCTO® MECTO B Tabnune, eciu B oTBeTe AMNA Cpex-
HETO SHAYEHHHA CTOAT YHCHO X.

Pemenmne. a) Ilyere B mycToif KneTke crout aucao a. Ilo onpe-
AelIcHHI0 CPeAHero SHAYCHHS IOJIyJaeM

10=4+4+4+4+4+7+7+a+a+a
5+2+3 ’
100 = 20 + 14 + 8a, 66 = 34, a = 22. .
6) Paamax pasen 22 — 4 = 18. Moaa pasna 4, ee MOXHO OBLIO
YKAa3aTh Cpasy: BeAh BAPHARTA 4 BCTPEUYAETCH UAINE BCETO.
4+4+4+4+4+7+7+at+tat+a
b+2+8 ’

B) Pernun yparuenne 15 =

150 = 20 + 14 + 3a, 116 = 3a, a = 33—3— — H6 mexoce.

BHAYHAT, OTBET HA NOCTABAEHHEIH BOOpPOC OTPHIIATENLHLIN.

r) PellliM ypaBHEHHE X = Ei-i—zﬂ OTHOCHTENBHO a:

10x—34=3a,a=m-é:§i.

OTBeT: a) 22; 6) 18 n 4; B) HeT; I) &—3—:—-35
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19.18. Iocne ypoka no Teme «CTATACTHKA» HA ZOCHKEe OCTANACH
radrana

Bapaaara 4 7 11
KpaTaOcTs 5

H oTBeT; +«CpeaHee 3HAYEHNE = 10»,

a) 3anonANTE MyCcTOe MecTC B Tabmaune.

6) VrasaTe pASMAX H MOZY pacmpefiesIeHH.

B) MoxHo 1M mycToe Mecro B TalAuMle 3aHOAHHMTE TRK, YTOGH
cpeffee aHAUEHUE CTAAO paBHO 5?

r) Kaxoe Gmmmadimee k 5 9mciao MoMter CTOATH B OTBeTE AJNA
CpeRHero 3HaYCeHNA?

Pemeune. a) IIyere B nycroit KAeTKe CTOUT HATYPAALHOE YUC-
Jo n. Torga o onpeAeneHHW CPeRHEro 3HAYCHAA TIONIYIASM:

_4.5+7-2+11-n _ _
10 = 512+ » 1(7 + n) =34 + 11n, n = 36.

6) Pasmax pasen 11 — 4 = 7. Moaa pasna 11, ora BapaanTa BeTpE-
gaercs Yalle Beero, 36 pas.

4-5+7-2+11-n
5+2+n

B) PemuM ypaBHeHHMe § =

»

5=§ﬂ1—5—£. 57+ n)=34+11n,1=6n, -——l-—nenenoe.
T+n 6
84 +11n
r) Cocrasam TaGAHOYy sHaYeHHH LxA cpeRHero in B 3aBH-
CHMOCTH OT R ]
n 1 2 3 -
84+ 11n 45 _ .8 56 _ .2 87 _
T+n s 3 e ~5 io = %7

Bnrxke Beero K 5 nonyuaerca oreer upu n = 1, Toraa cpeamee
PaBHO %—"- (Komeuro, MOXHO NPOUANIOCTPUPOBATE 3TO H € HOMOIIHI0
rpabrra apobao-IMHeltnol dyEKIIMT.)

OTreer: a) 36; 6) 7T u 11; B) ner; 1) %E

19.19. Taauma pacopenesieHES KPATHOCTOM HMEeT BUX
BapuranTa o 1 3 5 6
Kparuocrs 19 2 3x-~1 5 4x-9

a) BeipaswTs 4epes3 X cpefjHee IHAYCHUE.
6) Kax srrzspar rpadik 3asacHMOCTH CpelHero 3HAYeHMS OT X7
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B) Kaxam Momer O:ITE X, ecsn Mojiolt apasaerca 07

r) MoxceT nTH MOAA PACHPANCNEHHES DABHATLCA TPOM?

Pemenne. a) Hafiftem cpefies sHaYeHMe:
0-19+1.2+3-(8x-1)+5-5+6-(4x-9) _83x-30

1942+ (3x-1)+5+{4x~-9) T qx+16°
_ 83x - 30
6) 370 9acTh BReTBH FHNeDGONLI y——-—-—-———”_’_m.

B) Tax KaK 3x — 1 1 4x — 9 ABNAKTCA OENLIMA, TO H TACHA 8X B

4x — menste. Iozromy x = dx — ¥ — raxke nenoe uneno. Cocrasmm
Tafnmry:

x 1 2 3 4 5 6 7 .-
x-1 2 5 8 i1 14 17 |20=>19] ...
x-9| -5 -1 3 7 11 15 19

IlepBHe ABA cToab1A He MOAXOAAT, TAK Kak 4x ~ B < 0, a eronb-
OB, HAYMAAA ¢ CEIFMOr0, He¢ DOAXQNAT, TAR Rak 3x — 1 > 19. 3ua-
YHT, NOAXORAT TONBKO cAysaB X =3, x =4, x =5, x = 6.

1) HooycruM, uro 3 — Moza mamepenuda. Toraa 8x — 1 > 19;

x>%=6§- Kpome Toro, 3x = 1> 4x — 9, x < 8. Tak xax x — ne-

Joe yucao (eM. penedse HyERTA B)), 1o x=7. Toraa 8x - 1=20> 19
Hdx-9=19<3x - 1.
33x — 30

OreeT: a) W; B}3,4,5,6;r)an, nprx = 7.

19.20. Tadmana pacupenereHss KPATHOCTEH AMOOT BHA

BapuanTa 0 1 3 5 6

KpatBoCTE 10 2x dx—-1 8 x+ 5

a) BuipasuTs uepes X cpeAHee 3HAYECHHE,

) Kax sriraamar rpaduK 3aBHCHMOCTH CLEHETO BHATCHNS OT X7

B) Kaxum Moxker GHITE [Ies10e YHUCAC X, eCAN MOEoH aeangerca 07

r) Moster au MOZA DACTIPEREIEHNR PABHATLCH eguHUIe?

Pemernne. a) Baprasra 0 serperAnack 10 pas, sapuanta 1
BCTpeTHNAcE 2 pa3, BApAAHETA 3 secTpeTHaack 3x —~ 1 pas, sapuanTa 5
BCTPETHNACL § pas » eRapuanTa § merpermiack ¥ + 5 pas. BmauuT,
BCero Ortmo moayueo N = 10+ 2x + Bx - 1+ 5 + (x + §) =
= 6x + 19 ganumx. HaltneM cyMMy BCEX JAHHRIX:

0-10+1-2x+83-Bx—1)+5-5+6-(x+5)=17x + 52,

172 + 52

ITozromy cpensee 3HAYCHHS PABHO 6% +10
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: 77 S 6) Tpabux apobuo-nmnelt-
1 Holt dyHEEIHN — 310 rHNEepdona,
: B parHOM caydae ee BepTHRANL-
HAS ACHMOTOTA — 3TO OpPAMAS

=t

X = _}63’ a4 T[OpH3OHTAXBHAA

[ acmma—npmay=£.

6
i o Beio ranepSouay MOMKHO He pH-
Pre. 52 COBATE: Bk X IO YCJIOBHIO €CTh
nenoe YMCAO (CM. KPATHOCTD
52 17

x + 5)m x > 0 (em. xpatHOCTE 2x). Tak Kak 18 < g’ TO HyWHAaT

BETBhR THNEpOONE nprinnixaeTed K IpAMoil Y = 16?- canay (puc. 52),

wY

B) Ilo ycnosnio game seero (10 pas) serperrnocs gacao 0. 3ga-
wmr, 0<2x <10,0<8x-1<10m0<x+5<10, 7. e. 0<x<%

YunTLIBAdg, YTO X €CTh HENOS YMCNIO, HONYIASM OUEeHE HeMHOTO BapH-
a"ToB: x € {1, 2, 3}.

r) Ecanr mopa pasaa 1, o 2x — caMana GoJNEmAan B3 BCEX HMEIONIMX-
A KpargocTeil, 1. e. 10 < 2x, 3x — 1 < 2x, § < 2%, x + § < 2x,

BraunT, § < xr ¥ x < 1, 4eTo Ee MOKeT GRITS.

% 8) 1, 2, 3; r) Her.

20.13. Uz ordp 0, 1, 4, 8, 9 cayuaiiasiM o6pasoM COCTABIAIOT ABY-
SHAYHOE YN0 (IOPTOPEHNSE AONYCeHAIOTeA). Kakosa BepOSTHOCTE TOTO,
VTO DOMYYHTCA: A) HAMMEHbINee I3 BCeX TAKKX umces; 6) JeTHOe THCNO;
B) UKCa0, KpaTHoe 9; r) uncno, yaanessoe or 50 menee wem ma 207

Pemenne. Ilepeyio nudpy MOXKEO BHOPATL YETHIDLMA CIOCO-
OamMu, BTOpYI0 — DATEI0., 3HAYHT, BCErO M3 THX INOP MOXKHO CO-
craBuTh N =4 - b = 20 gpysHAUHEIX unced.

a) m = 10 — HauMeHbNIee H3 TAKAX YEcen. ECTL POBHO OxHA
BOSMO'KHOCTE M3 ABAAXLATH COCTABATE MMeHRHO wmcno 10. IToaromy

OrgeT: a)

0) IIyeTs A — coObiTHE, COCTOAIREE B TOM, YTO COCTABIGHO YETHOE
TR0, A IpOM30IAeT B TOM B TOJIBKO B TOM CJIVIAE, Ror,qanmpan oudpa
4.3

paena O, 4 unn 8. IlosTomy N(4)=4:3 1 P(A)—4—5-— —-06
B) Brinuniem Bce umena, xpa'rnue 9, n3 20 soamoxunx; 18, 81,
Ny |
90 u 99. 3gaunt, P(A) = -~ 20 = 0,2,
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r) Mesee uem Ha 20 ot 50 yaaacHH cleAyION{He ABYSHAYHEBIC YHC-
na: 31, 32, ..., 50, 51, ..., 69.

Cpezn HEX ecTh B Te B3 20 YAce], KOTOPHE COCTABICHH B3 nudp
0, 1, 4, 8, 9. Dro gucna 40, 41, 44, 48, 49. Hx nare. Hosromy

OrgBerT: a) 0,05; 6) 0,8; 8) 0,2; ) 0,25.

20.15. B xBagpaTHOe ypaBHenHe x* + bx + 15 = 0 B KauecTBe
KoahPumnenTa & NOACTABNIN HEKOTOpOe HATYPAIbHOE YHCIO OF 2
ao 11. HaliTH BepOATHOCTE TOTO, YTO ¥ HOAVIEHHOIO KBAADATHOMO
ypaBHeHHA: a) OyayT ABa PasAHYHBIX KOopHA; 6) He Oyzer KopHeii;
B} Oyser xoTd Obl OMHH OTPHUATENLHEIN KOpeHb; r) Syzer xora 6w
OXWH NOJOXHTENbHHA KOpeHb.

P em e nne. Beero nonyunres 10 ypapiennii: x°+ 2x +15=0, ...,
x¥* 4+ 11x + 15 = 0. Bmaunr, N = 10,

a)y D=¢ - 60, D >0, b* > 60, Baagur, b c {8, 9, 10, 11}. Ilosromy

N(A) _ 4

P(A) = T = E = 0,4.

6) D=b* - 60, D < 0, b® < 60. Buauut, b € {2, 3, 4, 5, 6, T}
N4y _ 8

N 10
B) Beren napatonant y = x* + bx + 15 aanpasienH BBRepX, abenue-

¥ P(A) = = 0,6.

€A BEPIIMHEL X, = —% OTPHIATEABHA, OCh ODAHHAT HePeceKaeT ma-

patony B Touke (O; 15). 3HaunT, ec/IM KOPHH €CTE, TO OHH OTPHIA-

N(A) 4
— =—=04.
N 10
r) Ecad KOpHH JaHHOTO YPaBHEHHA €CTb, TO OHH OTDHUATEABHEI
{cM. IVHKT B)), T. €. HATHTHE IOAOKHUTEABHOTO KOPHA — HEBO3MOMK-
Hoe cofurTHe. Ero sepoaTHoeTs paBHa (.

OreeT: a) 0,4; 6) 0,6;: B) 0,4; ) 0.

20.16. B ypasreane oxkpyxa0ocTH X° + y° = R? B KauecTBe paguyca R
DOACTARIAIT HATYpanbHOe uuco oT 1 xo 20, Halith BepoATHOCTH
Tore, 4To: a) Touka (1; 0) 6yAeT DexaTs HA 9TOH OKPYHHOCTH; §) TOI-
Ka (0; —1) OyaeT mpHHALNEIKATH KPYry, KOTOpHi orpanmyen sroi
OKPYEHOCTBIO; B) Touka (1; 3) He 6yZeT ONpHEAIEXHATE KPYTY, KO-
TOPHIA OTPAHAYEH STOH OKDPYIKHOCTBIO; ') 3Ta OKPYKHOCTHE He Oyaer

TeAbHH, T. e. P(A) =

FepeceKaTh mpaMyio ¥ = V123.
Pemeunue. Ina suibopa paguyca R no yeJoBHIO HMeeTCHA BCEro
N = 20 ncxopos.
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a) Touxa (1; 0) JeRET Ha OKPYHKHOCTH X2 + y? = R?, TOABKO e€caun
12 + 0 = R, 1. e. ToneKO ecu R = 1. o oupenescHUIO BEITHCIEM
BepOATHOCTD: élo’

0} Touxa (0; -1) npuHALTEKHT KPYTY, KOTOPHIH OrpaHHUeH
OKPYRHOCTEIO X2 + y? = R%, ToabKo ecad 02 + (—1) < R?, IlocaemHee
HEPABEHCTBO BEPHO IPH BCeX BOSMOMKHEIX B 3ajave sHavenHsx R.
3HAYNT, MBI HMEEM JeJI0 ¢ JOCTOBEPHEIM COOLITHEM.

B) Toura (1; 3) He NPpUHHAANERHT KPYTY, KOTOPHI# OrpaHHUYeH
OKPYRHOCTEIO x* + y2 = R, Tmossro ecnn 1% + 3% > R Tlocneuwee
HEPABEHCTRO BEPHO TONLEO npHu R € {1, 2, 3}. Ilo onpegenenuo BuI-

3
YMCAHEM BEPOATHOCTE:

r) IIpsimas ne nepeceraeT OKPYKHOCTD, TOALKO €CJIH PACCTOAHHE
OT [EHTP& OKPYXKHOCTH A0 UpAMOH GoNbIIe pagmyca OKPYKHOCTH.
B ZaHHOM ciIydae PacCTOAHHE OT HaYajha KOOPAHHAT A0 yKasaHuoil

npamoii pasao V123, Cocrarnsem nepaseHcTso R < 123, Ilocaen-
Hee HepaBedcTBo BepHo Tonbko npu R € {1, 2, ..., 10, 11}. Ilo oupe-

-

11
DeJICHHID BHIYHNCAASM BEPDOATHOCTE: '2—0.

Oreenr: a) 0,05; 6) 1; ) 0,15; 1) 0,55.

20.19. Urpanpuuiii Ky0uk Spocuan asaxast. Haliry epoarHocTs
TOTO, YTO: &) CPend BBIABWIMX YHCEN €CTh XOTA Ol OZHA eQUHUIA;
6) cymma BRIIABINKMX WHceN He Sosbiue 3; B) CYMMA BHIABIINX YHCEN
MeHpilte 113 1) npouagejieli e BEIIABIINX YNCeX MeHbInE 25.

Peumenue. ITo upasnny ymuoxerua N =6 - 6 = 36.

a) Hycts A — nHTEpeEcyOmee Hac cOOEITHE H A— OPOTHBONONOK-
Hoe eMy coOmTHe. CobuiTHE A COCTORT B TOM, UTO SHEENA HE BEIIAIA
HU B IIEPBOM, HH Bo BTOpoM Gpocke. Haiizem N(A4). Ilpu neprom 6po-
CKe BOSMOXRHE HATH HeX0O08: 2, 3, 4, 5, 6. IIpu rropom 6pocKe TOMKe
BOSMOMKHE TATH Bcxonos: 2, 3, 4,5, 6. ITostomy N(E) =bH-5=25

u N(4) = N - N(A) = 11. Braunr, P(A) = Jé’g.

) CyMMa BLINABIOIMX YuceJ He Goapine 3 TOABKO B CIERVIOOTHX
cayuaax: oba pasza emimana 1; B mepewil pas Bmmana 1, a Bo BTO-
poit — 2; u HaobopoT, B NepBHIT paz swaka 2, a ro BTOpoi — 1,

3 1

IMootomy N(A) =3 1 P(4) = 36 - 15 )

B) IlyeTh A — HETEpeCYIOINEe HAC COBBITHE U A — NMPOTHBOTIOMOMK-
Hoe eMy cofnmae. CobuTHe A COCTOMT B TOM, YTO CYMMA BHITIABITMX
gyrcea He MeHpme 11, Tarkux cayaaes, Xax ¥ B NyHKTE 6), POBHO TPH:
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6+5=1_1,5+6=11,6+6=12.H03TomyN(Z) =3 n NA) =
=N - N(A) =36 — 3 = 33.
83 11

Sraunr, P(A) = 3% - 12 B

r) Ilveth A — wHETepecyomee Hac cobriTHe @ A — NPOTHRO-
nonoKHOE eMy coberTHe. COGHITHe A COCTOHT B TOM, UTO IpOM3-
BefAcHHE BHIABIOMX YHcel He MeBblme 25. TakdEx cay4uaeB POBHO
gerupe: 5 -5 > 25,5 -6> 25,6 -5>25,6-6 > 25. Baaunr,

Py = 5t

=8
9.

gl o1, 11 8

Orser: a) 353 6) 137 B 13° D ¢

20.20. Cnyqaiiaram ofpazoM BROEpAIOT HATYpPAJNbLHOE TMCAO HI
npoMexkyTea [100; 200). HaiiTH 8epOATHOCTH TOTO, 4TO: A) OHO HE
oxanIHBaeTCA HyJeM; 6) cpegH ero uMdp ecTh xoTA Ol opHa uHbPa
Gomemas FZBYX; B) OHO He ABASAeTCS KBAAPATOM APYTOro IeJIONe THCHAA;
r) cymMMa ero undp mesbpme 17,

Pemenne. Harypansurx uncen B npomesxytike [100; 200) poe-
HO cro: 100, 101, 102, ..., 198, 199, 3naunr, N = 100.

a) Hymem oxkamamBalorca 10 wnces M3 384aHHOTO OPOMEXYT-

Ka, CJef0OBATENLHO, He OKARYABAIOTCA HyJdeM 90 uucesn. ITosromy
_ 90 _
P(A) = 300 0,9, )

0) Ilyere A — mATepecyomee Hac cobnTEe ¥ A — npormeo-
RONMOKHOE eMy coburHe. CobLITHe A COCTOHMT B TOM, WTO BTOPAd
H TPEThA DUQPH 4ucaa ¥ — 2370 uau 0, wm 1, naa 2. Brinuimem
Bce Takme umcaa: 100, 101, 102, 110, 111, 112, 120, 121, 122,
Hx pepars. (MoxHO GRLIO NOCYIHTATE H OO0 OPABAAY YMHOMKERM:
3-.3=9.) 3aaunT, N(A) =9 2 N(4) = N - N(4) = 100 - 9 = 91.
Tlostomy P(A) = -l?olo = 0,91.

B) Cpean cra unces or 100 no 199 xpagpaToM Ipyrax UeABIX YHcen

aBasmiores: 100, 121, 144, 169, 106. Iosromy P(A) = 1";’0; S - 0,95.

r) ITyers A — wumTepecylomee Hac cobuiTme H A -— ppormBo-
OONOXKHEOE emy cobDmTHe. CobLITHe A COCTOMT B TOM, 4YTO CYMMA
nudp BEIGPAHHOTO HATYPANEHOTO YHCAa e meHplre 17, Torga cyMma
ABYX NOCNeAHHX ero nudp He MeHbile 16. Bunminem Bce TakHe -
cna: 179, 188, 189, 197, 198, 199, Hx mecrs. Bmauur, N(A) = 6

n N(4) = N — N(A) = 100 - 6 = 94. Tlosromy P(A) = 1—90% = 0,94.

OrBeT: a) 0,9; 0) 0,91; B8) 0,95; r) 0,94.
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21.8. a) Croneko ances, oOKaHYMBaOIOMXCA Iudpoit 4, HaXORUT-
ca cpean nmepBHx 17 HatypansEHX uncen? 6) Kawkora wacrors qm-
cell, OKAHYABAIONAXCA orppol 4, cpean neppux 17 BATYDAABHBIX
uncen? B) 3anonHETe TAGAMNY MOABACHEA YHCEJN, OKAHIABAIOIMHXCA
nugpoii 4, cpeal MepREIX N HATYPANBHEX UHCEJ:

R 1727|5777 100|125} 150 | 173 | 200 | 1000

Kon-go unuceJ,
OKAHIHBAIOMAXCA
Had

Yaerors.

r) K xaxomy uncny npubGIuKaeTcs 9acTOTA ¢ YReTUUEHUEM n?
Pemenune, a) Takux uncen scero Aea — 210 4 1 14.

6) Ilo onpeAeneHUIO YACTOTH HNONYUAEM % = {,118.

B)

n 17 | 27 | 57 | 77 lioo| 125 [150] 173 {200|1000]
Kon-so un-
cel, ORAHIN" | g 3 6 8 {10| 18 |[15] 17 {20100

BAIOHIHICS
B8 4

Yacrora 0,118(0,111)0,10% | 0,104 )0,1,0,104|90,1; 0,098 | 0,1} 0,1

IIpm sanoaEeENA TAGIAOEL CTOAT CHCOAANBHO OTMETHTD, YTC YHC-
Ja BO BTOPOil cTpOKe IpuMepHO B 10 paz MeRLIIE COOTBETCTBYIOIIAX
yucen B NepBol crpoxe. OGBpACHeHNe TYT AOBOJRHO IIDOCTO: CpeaH
K&XALIX AecATH NOApAA HAYIOHX HATYPANBHHX THCEN €CTh OFHO
JHCJI0, OKARTHBAIOMEeeca Ha 4.

r) Orper 0,1 noasnsgeTcs Kax eCTECTReHHHH BEBOA 34NONHEHHA
Ta0AHMOK B MYHKTE B) M HWILTIOCTPUDYET ABJICHWE CTATHCTHYECKOH
yeToluHBOCTH,

CODEPXAHMUE

Ilpegmcnonme .. .c.vvv v P -

IIpumepHoe nnaRuposaEde yuebHOrO MaTeprana B 9 xnacce 4

Yacrs 1. Merogrueckue peromesaannu no pabore
CYUCOHHKOM . vooivvinrscionnnanasansasnns 6

Yacrs 2. PeuleEne HEKOTOPHX VIPAYXHEHAH
Ham‘m“m L NI R I T I I R IR N BN LR B BN B RN R BN B RN 25



