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Mpepucnosune

Kuura apiagerca saxAiOuUHMTeILHOH HACTRI0 ~METONMYE-
croro mocobua I8 yuuTelell, IIPeIOAalOIUX TeOMETDHE)
B T—Y mmaccax mo yuefauky JI. C. Aranacana, B. b, Byry-
aosa, C. B. Kagomners, 2. ', [Hozuaka, K. H, IOgunof «Teo-
merpua. T—9 xnacens (M.: Ilpockewenme, 2013—2015).
B Hel oTparkeHa METOAMYECKAA KOHIENUIMA yueOHEMKA, Ha-
OpaBIeHHAA HA AOCTHMKEHHS VUAITAMHCE {C IMOMOINGI YIUTE-
JA ¥ y4yeOHHKA) TpedyeMulx PelepalbiLIM TOCYIADPCTBEHHEIM
00paloBaTesBHBEIM CTAHZADTOM De3YJIbTATOB O0yJYeHHA, Kak
npegMETHLIX, OTHOCAIOMXCH K Ie0MEeTPHUECCKHM JHAHUAM U
YMEHUAM, TaX ¥ (ofee WHAPOKHMX — METANDPEIMETHHX H JHY-
HOCTHEIX, BHEJIOYAIOIIHX BCECTOPOHHEE pPASBHTHE JUYHOCTH,
noTpebHOCTE B HENPEPHIBHOM LOPOACMHEHHM 00pasoBAHMA H
CaAMOCOBEPITEeHCTBOBAKIA.

Byayue EHaoeleHHEHIM B [ePBYI) O4YeDEnb HA IIpPeIMETHLIE
pesyJLTATE. ofy4YeHHA, Nocofile COJePKHT KOMMEHTADAH K
TEOPETHYECKOMY H 34ZATHOMY MATEpPHAAY ¥ MeToOZHYecKMe
PeKOMEHAAIIAH [0 NPUBEJEHUK YPOKOE OO TeMe KaKJIOrQ Ia-
parpada. B caMoM Hagale KOMMEHTAPHEE H PEKOMEHAAIMH
K JaHHOMY naparpagy TOBODHTCA © ero HasHadenmM, Jlanee
BHHMAHIE yuureaa odpaliaeTcHd Ha Te HIA WHLIE MOMEHTEI,
CEA34HHEIE C HIYIEHHEM TeOpPETHYECKOTO MATepHana u pe-
menueM 3anad. na zaufonee CA0MKHBIX TEOPEM KYPCA AAHK
NPHMCDHBIE JABHBI OPCREAEHHA HX ADKA3ZATENbOTB, OTH ILIA-
HBl DEKOMEHLVETCH BANBCATE HA FOCHEe M B TETPaxsax, UTOOR
VUallecH CMOCAH JIyYNIe YCBOHTE JOTHKY DACCYOEHUH KAK
OpH H3VYCHHAH TeOPEeTHUYECKOrO MATERHANA B KJAACCEe, TAK H
npH aomamsEel paloTe ¢ yueSHMKOM. YXAZAELI TeOPEMEI, KO-
TOPLIE MOKHO NPeAJOKHThE yYalLHMCHA npopaboTaTh CaMOCTO-
ATeNRHC 110 yuebHHKY,

IIpn H3yHeHAHN Kypca reoMeTpPUH DEeIIeHdio 38Ja4 JONMEK-
HO OBRITH yaeleHo SOJABUWIOC BHEMAaHH#e. Bce HOBEIe IIOHATHA,
TeopeMBl, cBolieTBA TreomerpudYecknx (QETYD, CIOOCOOBI pac-
CyxJeHR JOMKHB VCBAHBATLCA B NPOLECCE DEIICHHS 3aJad.
Ha asro cnepyer coTBUAWTE B CpefHeM He MEHEE HOJOBHHE]
KOWAOT0 Ypoxa. JIyulieMy yeBOEHUIS MaTepHaska coocoBCTBY-
eT GoNbIIoe KOJHYECTBO W PasHoOOpasHe 3amad, colepalux-
ca B yueSHMKe. OCHOBHLIMH HABIAIOTCA 3AZAYH K KRMEJIOMY
naparpady. HomorHuTennrble 380a4H K KAKI0E IiaBe mMMeior
OBOHHOE HazHAYEHUE; AJa OCHOBHON paboTHI, ecld jajgay K
KaKoMy-TO Oaparpadiy TJlaBbl OKAMeTcHd HeJOCTATOTHO, H And
OOBTOPEHAR MATEPHAJIA TAaHHONA rnapnl. Boxee rpynaeie sagaunm
MOXKHO MCOOIBIOBATE JJIA BHekjgaccHo# paGorar. TTo xamxaomy
KJACCY B y4e0HHKE IpHUBefeHLl 3aJAY¥ NOBLINEHHOH TPY-
poctH. OHE He ARJAAIOTCA OOASATENBHLIMM N OPeIHAIHAUCHEI
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NEA HMHAMBAAVAMBHOH padoThl € VUANTHMMHCA, OPORBISIOLIA-
Mu ocOORIH MHTepec K MareMaTHKe. X MOMXKHO HCOOJBIOBATSH
TAKMHE B KPYEEAX H HA PAKYILTATHBHRIX SAHATHAX.

IloMumMo aazed B3 y49eGHEMKA, AAA padOTH B KJIACCE MOE-
HO HCOOJBZ0BATE 3339 W3 paboumx Terpased, AXONANINX B
SAHERIH V4eGHO-MeTOIHYeCKHEE HOMIJIEKT, & TaK:Ke VIPasKHe-
HEA, OPeANOMEHHbBIE B AaHHON xHure. Cpeau HHX BCTh 3a%a-
YK 10 TOTOBRIM PHUCYHKAM, KOTOPHe MOTYT OOMOYL IOABECTH
VUAIIMXCS K HOBRIM [OHATHAM H YTBEDIKJCHHAM, 8 TAKMKEe
3AAAYM AJS JYYIIEers OCMEICHeHWS 1 YCBOSHAH HIYVYeHHOTO
MaTepHANa, AIA OOATOTOBKH K CAMOCTOATENLHON HMAH KOHT:
poabRoit pafiore. [aust ofpasisl BOIMOXKHOTO odOpMICHHA
peUIeHHA 38844,

Leawnit pAZ 3a8a9: OCHOBHHIX, AONOMHHTEALHLIX, A TaKXe
3A84Y TOBRILIEHHON TPYAHOCTH — HMEET JIACKTPOHHYH) BEPCHH),
comepxkamryicens b «Bammodl kommexmum 1IOP. Habop ITIOP ®
yuebauky «[eomerpua. 7—9 wnaccsi» apTepos J1, C. Aranacanasa
H Ap.». X MOMHO HCIOAL30BATE NPH HANHYEH KOMIBITEDHOTO
obecrienerma. DaexTposHBId axpec: school-collection.edu.ru
K kxampoMy oaparpadgy AAHH PEKOMEHNANHH IO pacnpe-
JeMeBHI0 3ama4y AA paboTel B KiIacce H goma. B JoManTHEX
3aAAHUAX HADAAY ¢ DOMEpAMH OVHKTOR yieOHHKA H HOMEpPa-
MH 34084 VKA3aHHE HOMEpA BOOPOCOB AAA HOBTOPEHHT K CO-
orBeTcTRYIONIEH raane. IlpenmonarseTcss, YTO OPH TOATOTOBHE
K ypory ydJamuiica AoMeH HAHTHA OTBETBHl HA 9TH BOOPOCEI
B VKazaHHWX OyHEKTAX ydeOHMKa. Takodl moaxoa (opMmapyer
YMeHAE CAMOCTOMATENBHO padoTaTh ¢ yIe(HMKOM.

KoMmerTapHH H PeKOMeHIZANMH K KaM(oMy maparpady s3a-
PepmaioTea QOPMYJSHPOBKOH ocHOBHMX TpeboBaHHII, KoTOphe
OpPe'bABJAAIOTCE K YYAIIUMCA Itocile M3yIeHHMA OARHHOTO Iapa-
rpafha. TpeGoBaEmA OTHOCHTCA KaK K IHAHHI TeOPETHUYECKOTO
MATEPHANA, TAK H K YMEHHK DeLIATE SAKATH H OBIAJEHKI) Te-
MM ILIY UHEIMH YEHBeDCANLHLEIME yYeOHBIMH JeHCTBHAMM.

ITo xamnoll TeMe B KHMT® [PHUBEJSHL NPHMEPHEIE CAMO-
CTOATENLHEIE H HKOHTDOJALHBIC PafoTHl, yXasaHo HAJIHAUEHIe
CAMOCTOATEABHBIX pafor (ofy4aouias HWIH DPOBEDOUYEAS).

BapraauThl cAMOCTOATENALHEHXE W KOHTPOMLHEIX paboT, HIpH-
9éM pHIHOTO VPOBES CJOXKHOCTH, ¥ BADHAHTHEI MAaTe¢MaTHYe-
CKHX AAKTAMTOR MOMHO OpaTh TAKME H3 JUAAKTHYECKHX MAa-
repuanos (apropul B.I. 3ue m B. M. Meilnep), Bxogammx
B JAHHKN yuebHo-MeToaudecKui KOMIJIEKT.

Ipeacransiedn KAPTOUKH ANA YCTHOTC ONPOCA YHAITAXCA
M0 MAaTePHAJY Kool raankl, MX MOEHC HCIOONBIOBATE KAK
OpdA TeKylleM, TAK M NPH HTOCOBOM KOHTPOJE 3HAHMIE M yMe-
Bui yaauuxces. O0LEM BOIPOCOB KAaMAOH KaprodRHd YIHTeNh
MO;KET MEHATh B 3dBHCHMOCTH OT OedH OOpoca K BpEMeHH,
OTEEIEHHOI'0 HAa OLpOC.



Euura coAep)EHT Tak:Ke PeKOMEHAAIINH IC IPOBEACHHIO
VPOKOB MTOTOBOTO OOBTODCHIA.

B sarnmueH¥e PeKOMEHZANAH K KAXA0H IIane JaHR pe-
INeHHA OTAEJABHEIX 34JatT >ToH IVIABBEl, & TAKKe KOMMeHTapHuu
¥ YHASAHUA K HEROTOPHM 3agauaM. HMxX HasHAYeHBE — Tno-
Kazark o0pasmbl paccy:REeHEHil TR npnuepnoe odopMaenne
pemeHnAd.

B cOoOTBETCTBHH CO CTPYKTYPOH OCHOBHOTO yiebHHKE B
HoHUE mocofMA AaHEl peIreHHR Ju(0 KOMMEHTSDHH H YKA38-
HHA K PeNIeEAI0 OTASALEBLIX 3afay MNORKINICHHOH TPYAHOCTH.

IIpamepHOe HOOYPOUHOE TEMATHUECKO® ILIAHUPOBAHHE CO-
CTABJEHO M3 PACUYETA, YTO HA HaY4YEeHUEe regmerpun B § Krac-
ce OTBOAWTCA & 4aca B Hegenl (ecero 68 wacoB 3a yueGHuIk
ron). B COOTRETCTHHH € 3TUM OO KaXXAOMY OApParpafy YKasaHO
npAMeDHOS KOAHYECTBO OTBOJEMEIX HA Hero YpoxoB. B xoHIEe
nocobHA UPABEAEHC TPHMEDPHGE TEMATHYECKOE IIAHKDPOBAHHE
yaeGEoro MaTepHEAda 3a Kype 9 kiacea.

YumTenw crefyeT HMeTh B BHAY, UTO BCE PeKOMEHAAIINE,
NpUBeNEHHEIe B KHHATE, HBAHKTCH [PHMEPHBEIMA, HX HE HYXHO
PACCMATPHBATE KayK 00a3aTeaLHALe. B 3ABHCEMOCTH OT CTEIeHH
ODOATOTORINEHHOCTHE B YPOBHA PABBHATHA YYaMHXCH KOHHKPETHO-
ro KI&CCa YIHTENh MOMKET M JOIMKCH BHOCHTL KOPDEKTHBE
K&K B MeTONHKY OpUBeReHHA yPOKa, TAE U B noabop sapaHui
Ad KIACCHOM, CaMOCTOHTENBHON W JOMAIDHed paGoTHI.

Ha Becex ypoKax reoMeTpuy HYMXHO HCXOAATR H3 TOrO,
YTQ HIyIeHHe JTONO IpeIMeTA HAODABJIEHC He TOJLKO HA
AoCTHMERHEe NDPeIMETHBIX Nefel — 3ZHAKOMCTBO ¢ PAa3aHI-
HHIMH TeOMeTPHEYeCKHMU QHTYyPAMH ¥ HX CBOHCTBAMH, HO
v HA pemeHue Oosee BaKHBIX 3a7aY, ompemenAeMerx Pe-
AeDANEHEIM TOCYIAPCTAEHHHM 0OOpa30BATENBHBIM CTAHAAD-
TOM, — (ODPMHUpOBaHHE JIHYHOCTH VYHALIErocsd, PpAIBUTHE
€70 JOTHYECKOTO MEINIASHMA, YMEHHA ACHO, TOYHO H KOMIIe-
TeHTHO HINATATE CEOH MBICAH, ARTYMEHTHPOBATE BLICKaJAH-
HEIE YTBEDENEHMA, BCECTOPOHHEE DAINHTHE TBODYECKHX CHO-
cobHOCTEH YUROIErocst,.

Kypec 9 kiacca AsnseTcs 3aBepIIAOIIHM 3BEHOM B HU3yde-
HHH IJaHAMeTpH#. B Tedenile ZBYX NPEALAVIIHX JeT YUALIH-
eCAd HAKAMUIABAJIA FéOMETPUIECKHe SHAHNA U YMEHHSA, H3yIann
CBOMCTBA OTPE3KOB, YrIOR, TPEYIOJLHHKOH, JeThIPEXYroJLHH-
KOR, OKDYXBoCTel, OMf HUX CTAAH OPHBLIYHLEIMH DNOHATHSH
OIPeIENIEHN S, TeOpPeMEl, NOKAZaTeNhCTBa. Bcé 270 Io3BOJAET
HETeECHAPHUINPOBATsE yueDHRIT Onponmecc, BBOANTL B HEro bile-
MEHTRI JeKIHOHHO-CEMHHAPCHKHX SAHATHN, VREIHYHBATE AOIID
CAMOCTOATEALHOHK DPAGOTHI YUAIHXCH,



IlorsaTue BexKTOpa H [OEHCTBHA HAJ BEKTOPaAMH BBOAATCA
B OTOH IJIaBe TaK, KAk 9TO NPUHATO B (Qusuke. Beruyussl,
KOTOpBIE XapakTepU3yIoTcd He TOJbKO YMCJIOBbLIM 3Ha4YeHHEM,
HO ¥ HaIlpaBJIeHHeM, Ha3bIBAIOTCA B (DU3MKe BEKTOPHBIMH H
usobparkaiorcss orpeskamMu co crpenkoi. Iloaromy reomerpu-
YecKU# BEKTOD BBOJMTCH KaK HaANpPaBIeHHbII OTPe30K, T. €.
OTpe30K, Ha KOTOPOM 3aJaHO HalpaBJeHHe OT OZHOIo KOHIA
K Apyromy.

Cieayer uMeTh B BHIAY, YTO M3yuyeHHe BEKTOPOB B Kypce
reoMeTpUM MOpecleAyeT ABe IeJH: HOJANOTOBHUTH y4YaIUXCda K
BOCIIDMATUIO JIeHCTBUI HaJ BEeKTOPHBIMH BeJIWYHHAMM B (U~
3UKe M IMOKAa3aTh, KAK MOMHO MCIOJbL30BATH BEKTODLI IIPHU pe-
HMIeHUH reoMeTpuueckux szagmad. IloaToMy OCHOBHOE BHUMaHHE
ciaeayeTr yAenIuTh He oOOCHOBAaHMAM (PopmMyJ U TeOpeM BeKTOD-
HOil anreOpnl, 4 YMEHWIO BHINOJHATHL NeHCTBUSA HaJZ BEKTOpa-
MU ¥ JAEeMOHCTpPaIM¥ BO3MOXKHOCTEH BEKTOPHOrO MeToAa B reo-
METPHUH.

IIpumepHOe NMOypoYHOE IJIAaHHPOBaHHE
yueOHOTO MaTepMaiaa

Ilpu wmsydenum raaBel IX «BexTopsl» HYXHO HMCIOJB30-
BaThs pabouyi TeTpagbk M IHAAKTHYECKHEe MaTepuaabl A
8 Kjacca.

Homepa
Yucno | s3agav H3 Hupaxra-
Ilaparpad raassl Sion o Gotelk gJecKue
SR P MaTepHAaIE]
TeTpau
§ 1. ITonsaTHe BeKTODPA 2 112—114 C-32
§ 2. Cnoxxenne W BBIYATAHUE 3 115—128 | C-33, C-34
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§ 3. YMHOXMeHHe BeKTOpa Ha
upcao. IlpuMeHeHHe BeK- 3 129—137 | C-35, C-36
TOPOB K pPeLIeHHIO 3ajad

Pemenne 3agad 1 112—137 C-37

KonrponsHaa paGora Ne 1 1 = K-6




§n MoHsTue BekTOpa (24)

HaszeayeHnne naparpada — BBECTH NCOHATHA BEKTORA, €O
AAVHB!, KOJJHHEAPHLIX H PABHLIX BeKTODPOB; HAYIHTL yda-
muxcd H300paXkark 1 0003HAYATE BEKTODEI, OTHIANLIBAThR OT
No60H TOUKR ILIOCKOCTH BEeKTOp, PABHLI ARHHOMY.

Marepuan mu. 79, 80 peKOMeHAYETCH HBIQKHTbL B BHJE
HeGONLINONE JeKNHM ¢ TPUMeHeHHeM pDAIHOOORAIHBIX HILIK-
CTDATHRHEIX CPejcTER (MyasTEMenniiHoe ofopyaoBaHUE, HAaKa-
THI # T. I.). Ocofoe BHHMaHHEe CHEAVET YARNNTh PUIHUESCKEM
NpPEMEPAM BeKTOPHEIX BEMRYHE, 3 TAKXKE NPEMEDY, TIOABOIA-
IMeMy K OHpPEeIeieHUK) DaBeHCTHA BeKTODOE.

B Ekrmacce MONKHO BEHIOOAHHTL MIDAKTHYECKHE 3IAJAHAA
738, 739, 740 (a), T42 w pewrmrs aapaum 744 (ycrao), 7456
{BrI60pOTHOD), 7468 (YCTHO IO 3arOTOBICHHOMY uUepTexy), 750
{IpAMOE YTREpIRISHHE),

doma: Bompockl aasa nosropeHus 1—5 (c. 208); zagauu
740 (6), 749, 750 (ofpaTHOe YTRED:EIEHHE),

IIepexm TeM KaK npUcTynHTE K mayaeawio o, 81 «QTeaa-
ABIBAHHE BEKTODA OT ASHHOII TOUKH», JKeJNATeNRHO [IPUBEPHTE
VCBOSHHE HOPEAIMICCTBYIOIEr0 MATEPHANA., DTO MOMKHO CHeJaTh
B OpoIecce pelleHHd CAefVIOIIHX VCTHBEIX 3a7ad:

1. Ha pucyrKe 1, a—¢ maobpasennl napannesorpamm ABCD,
rpanenns KLMN (KL || MN) u TpeyroasHux PQR (AB,
BC, CA — cpefHUEe JHUEHH 3TON0 TREVTOILHHKA).

D C N A q
%/ ’ \ | /‘c 23 A‘\
A B K >
) p L P o B R

Puc. 1

a) HasoeuTe BEKTOpPHI ¢ HAYANOM U KOHIOM B OTMEYeHHBIX
H PHCYHKE TOUYKAX, HBIANIIHECA: COHAIDPABICHHEIMH,
OPOTHEROIMMIOKHO HANDPABICHHELIME, PABHLIMH.

0) ¥YHRaMKKTEe BEKTODRI, JITVMHK KOTOPHIX PABHEL. PARHEI JIi
OPU ITOM CAMH BEKTOPEI?

2. Bamaua 752.

IMocne wusyuerma nm. 81 (pacckas VyYHTend) pEeKOMEH-
AyeTca MPOBECTH CcaMOocmosmenshynw pabomy o0yYamIero
XapaxTepa.



CamocToRTenbHan paboTa

Bapuanm I

1. IlepeueprTHTe DHCYHOK 2 B TeTpafs.
Ilocrpoitre BeKTOPRL }\?ﬁ H N_Qh, Ta-
KHe, YTO I\E=Z, NT(E I q.

2. YermpéxyroneHnk ABCD — na-
panmenorpamm.  Hokasmmre, d9TO
A—é = D_é Puc. 2
Bapuanm II

1. TIepesepruTe PUCYHOK 3 B TeTpAlsb.
IlocTpofiTe BEeKTOPBE AB n &’), Ta-
KHe, UTO AB It ﬁ, CDh=m.

2. Touku M, K, N, P He nexar
HAa oJEOl npAaMoit, n KM =PN.

JoxaXHTe, YTO YIETHIPEXYTOIBHHK
Pz, 3
KMNP — napajinenorpaMm.

Bapuanm IIT (nna Gonee NOATOTORIEHHELIX YYalTUXCH)
—r
1, anRa M nexwur HA OTpeane AB, Hoc'rpoi'{'re BexkTopel MK

73 MN TaKKEe, UTO MK = AB MN BA. Hamm're KN,
ecnuw AB=a.

2. Touka O J#AeXHWT BHYTPH UYeTHIPDEXYTOJBHHUKA ABCD,
AO=0C, BO=0D. Joxaxure, uro AB=DC,

Hapazy ¢ 5THMH BaDHAHTAMH MOMHO HCIOIL3OBATL BapH-
8HTHI CAMOCTOATEAREOMH padoTel C-32 M3 JUIaKTHHECKHX Ma-
TepHANOB.

loma: sonpoc anst DoBTopeEwa 6 (c. 209); zapauu 743,
747, 748.

OcHoBHRI¢ TheOHOBAHNA K YUAMMMCH

B pesyIeTaTe HIYISHHA nDaparpapa ydaliyuecs SOMMHBI
yMeTh QOPMYAHPOBATE ONpeleleHNA BEKTOpa, MOJAYIS BEKTO"
pa, PABHLIX BeKTODOB; YMeTh OOBHCHMThH, KAKHE ABA BEKTOPA
HAARIBAKTCH COHATpPABJICHHBIMH H HiKme — HpDTHBOIIO.JIO}KHD
HANPABIeHHLIMY, YMeTh H3olpaxmaTk H 00G03HAYATH BEKTO-
DB, OTKAAJLIBATE OT FaHHON TOYKH BEKTOP, PABHEIH IAaHHO-
My; DPMBOAATH NpHMepsl (ASHYECKHX BEKTOPHBIX BeJIMUMH;
pemars 3aaauym THoa 141-—752,
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§E CnoxeHve M BuIYMTaHME BEKTOPOH (3 u)

Hazsagenme naparpatha — BReCTH NOHATHH CYMMBI H DPas-
HOCTH OBYX BEKTODOB, PACCMOTPETE 3AKOHEI CHOKEHHS BEKTO-
POB M HA HX OCHOEe BEECTH [OHSTHe CYMME Tpéx M 0OoJjee
BEKTOPOB; HAYIHATEL CTPOHTL CVMMY [ABYX JAHHEIX BEKTODOB,
MCIIOBE3YA MPABMAA TPEYrOJALHHEKA H NapaLIcJorDaAMMa, CyM-
MY HECKOJLBKMX BeKTODOE, HCHOJB3IVHE MPABHIO0 MHOTOVIOIb-
HHKA, CTPOMTb DA3HOCTL ZBYX AAHHBIX BEKTOPOB ABYMA CIC-
coBanu.

Marepuan nmaparpada MOKEHO PACHDEZENUTE IO YPOKEM
caenyIOIMNM ofipasoM: cyMma ABYX BEKTOPOB, 33KOHEI CIOMKe-

HHA BEeETCOPOE, NPaB@J0O napainejorpaMmMa — 1 ypol: cymma
HECKONBLKHX BEKTODOB, BHYUTAHHWE BEKTOpPOB — 1 VDOK; pe-
meHNe 3agad — 1 ypox.

Conepxxanne nmn. 82, 83 («CyMma ABYX BEKTODOB» H «3a-
KOHE! CJICKEHNA BeKTOpoB. llpaBuno napanienorpaMmar) pe-
ROMEH/IyeTCA H3JIOKATh HA NePEOM VDOKE B BHAe HeBoabloi
JeRUPH ¢ HCOOJBLIOBAHHEM HJUINCTPATHBHMIX CPeACTH (IJIAKA-
TH, MYJARTHMeZHIIHOE OBOPYIOBAHEE H T. I.).

Ans Aydmerc yCBOEHMA HIJOMKEHHOTC MATEPHANd MOKHO
BHINOJHHTE B KJACCe CNEIVIONINE OPAKTAYECKHEE SANAHUA |
VOPaKBECHAM!

1. 3agaga 753.

2. Hageprure momapro HEKOJUTHHeADHEIE BEKTOPLI c? F, c.
LocTpoiire REKTOPEI a +5, b+a, a+c, @+ E}] +ec,
a+(b+0c), (a+ ¢)+ . Karwe na OCCTPOCHHEBIX BEKTODOB
DABHBl ApYT APyTY?

3, Sagaxa 758 (a) (pemmHTs Ges moMOIM depTexa).

4. YOpocTHTE BRIpAXKEeHHE:

a) (A_fl + B_I;' )+ KM :

6) (MN + XY) + NX.
5, Haﬁ,an're BEKTOP x M3 yCIOBHA:

a) EF+(FP+x) EM

ﬁ)AB+(MA+BN) MK +x. _
6. Hoxaxwure, uTo HeTHpExXyronsHuE ABCD — papanmeno-

J— —
TpaMM, €CIH (AP+XB)+I’7€'=DC, rae P 1 X — npoms-
BOJIBHBIE TOYKH ILJIOCKOCTH.

ny

JAdomMa: Bompocsl Aast nostopesua 7—10 (c. 209); npax-
THIECKHE 3aXaHUA W 3afJaddH 754, 759 (0) (6ez uepresma),
763 (6, B).



Ha crneaviomem ypoxe, epel TeM KAK PACCKa3aTe 0 Oo-
CTPOEHHEHM CYMMBI TPEX M 0(0jiee BeKTODOEB, PEeKOMEHYRTCH
IpPOBEPHATE YCEOEHHE NPEAHIECTBYIOILETO MaTepHaNa B Opoec-
Cce YCTHOTO DEIIeHHA 3AAAY THIA:

7. Ha_n,uﬂ're BeRTop :c H3 YCIOBUA!

a) MN+x = MK

6) (AB+ x)~ BC —AD.

8. YOpocTHTe BEIpAXKeHHE:
a) (AB+CD)Y+ BC;
—_— e —_—

6) EF +{(PE + FQ).

IMocne BBeNeHHA OpPABETIA MHOTOYFOJBHHKE B KJACCe MOXMK-
HO pelrHTE: aaganu 7Hb, 761, 762 (a).

TMepen TeM Kax NPHUCTYNMTL K H3ydeHHIo 0. 85 «BmuaTa-
HHE BEKTODOB», IeJecuodpaszHO HAMOMHMUTE VYalUMCHA Ompe-
JeJIeHHe DasHOCTH ABYX YHCesd, 4 3aTeM IPefIOMKHTR UM ca-
MHAM OPHAYMATL OOpeIejIeHAEe PA3HOCTH ABYX BEKTODOE.

Ilocoe 3TOFD VUHTEAO pPEKOMPHIVETCA HIJIOHKHTE OCTaE-
muica MaTepuan u, 85, a zareM yuaupecs BRIOOIHAKT DPAaK-
THYeCKOEe zamaHue 756 M pemamr sazauu 762 {r), 763 (a),

764 (a). KpoMe TOTO, MOXKHO BLIOOJHHTE CRERKYIOIIHNE VIPAK-
HCHHA:

9. ¥YopocTHTe BLIDLKCHHE
EA+PC-QM-FPA+QN+CF.
10. Haiianre BEKTOP x us YCAOBH A
KM - NR+PQ-x - KN = RQ.
Jloma: BompocH gas oeropesna 11—13 (c. 209); sanaum
757, 760, 762 (6, B, K1), 763 (1), 764 (6), T74.
TperTuil YpOX peKOMeHAyerca DOCBATHTH PELIEHHIO 3anad K
§ 2. Ona pemeHMA B KJacCe H AOMA MIEHO PEKOMEHAO-
BATHL 3agaupr 765—7TT7S.

Ha ypoke sxesaTelbHO TPOBECTH OPOBEPOYHYIO CAMOCINOHA-
mexphyw padomy.

CamMmocTOATENbHaA paboTa
Bapuanm I

Hau HpHMOYI‘ﬂJIthIH T peyronmm{ ABC ¢ runoredysoit BC.
IMocTpoiiTe BEKTOD p AB +AC-BC n Hafigure |p| 8CJIH
AB=28 cMm.
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Bapuaum II

HaE npaMoyroJLHLIH T[I)EYI‘OJILHHK A.BC c rnnc:TeHyaon
AB, Tloctpoitre Bentop m = BA+BC—CA u mafigwmre |m|
ecemn BC =9 oM.

Bapuanm IIT (ana Gosee OOATOTOBACHHEIX YYALMHXCS)

Iana Tpanenus ABCD C OCHOBAHUAME £ AD u BC. IlocTpoit-
T€ BEKTOD a=AB+CD- BCwu HafiguTe ,ecnd AD=12 em,
BC=5 cm.

MoxcHO HCIOJB30BATE THKIME BAPDHAHTH CAMOCTOATEITBHBIX
pafior C-33 u C-34 u3 ARIAKTHYECKHX MATEPHAJOS.

OcHOBHBIC TPEGOBAEMA K yuallUMEs

B peaynsrare maydeHma naparpada VUALIMecS JOMMKCHLI
yMeTh OOLACHMTE, KAK OIPeAEIAITCH CYMMA JBYX BEKTO-
POB, CYMMa HECKOJIBKHX BeKTOPOEB, BEKTOD, ODOTHBOIOJIQMK-
HBEI JAHAOMY, DA3HOCTE BEKTOPOR; 3MATE H YMETHE 00OCHO-
RRIRATE 3AKOHEl CJIOKEHHA BeKTOPOB; ¥YMETEH CTPOHMTE CYMMY
ABYX BEKTODOB C IHOMOINELID NPABWA TPEYTOILHHKA B IApAaJIe-
JOrpaMMa, CYMMY HeCKOMLKHX BEKTOPOB ¢ NOMOIOLI) ITPARH-
Jla MHOTOVTGJBEHHKA, PAsHOCTR BEKTODOBR ABYMA coocobaMu ¢
ODOCHOBAHHEM KaXKJAOr0 M3 3THX CHOCOGOB; yMeTh pemaTh 3a-
Jauyn tHna 7589—771, enarenrHo, yTobLI yuAIMHECs MOIIE
NPOBECTH AHANOCHMIO MEX(Y 3aKOHAMH CHOMEHHA BeKTOPOB I
CBOMCTEAME CACMEHHSA YHCEN, MEERIY ONDeACJACHHAMH DASHO-
CTH BEeXKTOPOBR H DPASHOCTH dYimcel.

§ YMHOXEHNEe BeXTOpa HA 4icno. MpumeHenme
BEKTOPOR K peweHMI0 3apnaYy (3 v)

Hazrauenuwe maparpada — BBecTH emé OJHO AeHCTEBHE:
YMHOMEHHE BEKTOPA HA YHCJAO, OSHAKOMHTL YYAIIHXCA CO
CBOHCTBAMHE 3TOr0 IeHCTBHH; HA KOHKPETHBIX NPHMepax Io-
HA3ATh OTPHMEHeHHE BEKTOPOER IPH JTOKAZATEJLCTBE TEOpeM H
peIIeHHH reOMeTPHYCCKMX 38MaY, B YACTHOCTH, ¢ ITOMOIILIO
BEKTODOB JOKASATE TEOpEMy O CpPEJHel JTHHUM Thaneumun.

Marepuan maparpada MOMHO PacupefesMTh 00 YDPOKAM
CHEAYIONTAM O0pasoM: VMHOMEHHE BEKTODA HA THCI0 M ero
cBo#cTBA — 1 ypokr; IpEMeHEHHEe BEKTODPOB IPHM DPEIleHHH 3a-
Jau H JOKaldaTelLCTBe TeopeM — 2 ypOKA,

Cosepsxcanne m. 86 pekoMeHAYeTCS HAJIOMHUTL B BHJAE He-
OoneIIGH JNEKOWH, YASNIHB vcoBoe BHUMAHEE OPAMEPY ¢ ABH-
eHneM aBToMobOMIell M HM3obpasKenaeM HX CKopocTeil (pme. 4,
3TOT PUCYHOK yJalllUMCA IOJE3HO CAENATh B TRTPALIX).
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lcl
Y

a) 6)
Puc. 4

IIocne paccrkasa VYHTENA MOKHO BEIOOJIHHTE IIpaKTAde-
cKHEe 3afaHma 776 (6, r, n), 777 » pemraTs aagednr 779, T80
(6), 781 (a), 782.

Homa: Bonpocsl Asist nosTopedud 14—17 (c. 209); npakTH-
yeckue sajaHus 7756, 776 (a, B, ¢); sagaunx 780 (a), 781 (6, B),
783, 802, 804,

VcBOEHUE HOROTD MATEDHAJIR MOMKHO IDOBEDHATE HA CIeAy-
OO{eM VDOKe B OpoOllccte pPeIMeHMA YCTHRIX 3a1ad OO 3aTOTOBR-
MEHHEBIM YEPTEHKAM.

1. Ha pucyHxe 8 ABCD — mapai- B M C
remorpaMm, () — TouKa Hepe- ;
ceueHRd aguaroHancefi. Brpa-

am-e qepes BEKTODEL a AB H
b AD BEKTOPSI: a) BD AO
6) BM DM rie M — ToOu-
K& Ha cropoHe BC, Takas, uTO
MB:MC=3:2; B) ﬁ!, rae B a C
K — Touxa mHa cropoHe AD,
TAKAH, T AK:KD=1:3;
) MN, rge N -— TouK4 Ha AHATC-
Ham AC, Taxas, a0 ON =NC.

2. Ha pucysre 6 ABCD — r1mpa- A D
memusa, (0 — TOYKA mepece- Puc. 6
yeuma gwaroHaneii, BC | AD,

AD=2BC, Bmpasm-e 4epes BEKTOPEHI m=BA un = BC
BEKTODHI: 4} BD AC a) BO AO

Iepex TeM KAaK OPHCTYONThH K DPACCMOTPEHHK) HPHMEPOB
PeHIeHES I'€OMETPHYECCKHX 38714 C [OMOILBLIO BEKTOPOB, MKEJA-
TeILHO BCIOMEHTH OCHOBHLIC OPABHAA AeHCTEHN ¢ BEeKTOPAMH,
BRINOJIHHB YIPRAKHEHAS THIIS:

8. ¥YopoctuTe BEHIDAKEHUE AD+ MP + EK - MD-EP.
— — — — —_ —_— —
4. Habiare sextop X 1a yenosus AB—CD+ EF—x =AC+ DF.

Ha oTOM B HOCAERVIOIIHX yPOKaX PEKOMEHAYETCS 3anuCH-
BATL TO HJM KHOE YCIOBMe KAX B BeKTOPHOH, TaKk H B obnry-

3|
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HO@I (reomeTpiieckod) (opMe (NIEPeBOZ ¢ BEKTOPHOTOQ A3RIKE
HA TeoMeTpHYecKHH 1 o0paTHo). HHeaTeapHO, 4TOOBl 10T Ma-
TEpHAN 3aHOCHACA B Tafauny ¥ TaxkaM oSpRsoM HAKAILIHBAIL-
ca. IIpurenéM nmpumep.

C — rTo4uka Ha npaMoin AR AB=FEAC

M — toura HA oTpeske AR, AM = AMB
Taxas, aro AM : MB =3,

ABCID — napsuuenorpamM A_fi = DE’, A_ﬁ = FaA_é

ABCD — rpanenns (AB | CD) | AB=#DC, k>0, k=1, AB* xAC

Pazobpar ¢ yuamumucs pemenue zagaad 1 us m. 87, Momx-
HO PelIHNTL AAJCS CHCAVIOMHAE ABE SAfAYH:

dagada 1. Touku M u N — cepemguun cropon AB u CD
HeTRIPEXYTONBHEKEKS ABCD, Horasxure, yro MN = %{BC +.AD),

Pemeunne. IIyere O — npoumasonsHas Todxa, CorzacHo 3a-
Aaue 1 mus m. 87 OM = %((ﬂﬁ-(ﬁh, ON = %(O_C)+ @), IO3TAMY
— — —_— — — — — — —
MN=0N-OM= %(oc ~0B)+ %{on -04)= 1(BC +AD),
4To 1 TpeGoRANOCE ACKAZATE.

daMeuanue, Pesynbrar 3zazawr 1 MOMKHO HCIONBI0OBATH
OpH A0KA3ATENhCTRE TEODEMLI O cpefHeldl JHHHH TpaNeuUHH HA
CHeTVIOIOEM YPOKE.

3agzaua 2. Touxka C nexuT HA OTpeaKe AR, npuuém
AC:CB=2:3. Joraxare, aro nas amoboii Touku O ciupases-

JIABO DABEHCTED 0_6 = %ﬂ + %Oﬁ . .
Pemerwme. ITo yecnosmo AC : CB=2: 3, moaroMy 3AC = 2CB.
Ho ,41_6: (ﬁ— 53, C_‘é = O_ﬁ - O_CP CneaoBaTesILHO, 3(65 - ﬂ} =
= 2(@ - 55), OTHyIa OoayuaeM oc = %(ﬂi + %(Ié
3aMeuanne. 3aga4a 2 ABJARTCA YACTHHEIM CIydaeM Gosee
obmeii zagaau 806.

Kpome Toro, B Kiaacce DpeKOMEHIAVETCA DEILUTH FamaAqy
784 u pazoOparh pemienye safasyu 2 m3 m. 8Y.

Howma: Bonpoc gax mostTopenus 18 {c. 209); ammaum 785,
786, B805. Bonee noAroTORAEHHBIM YHAILIMMCH MOMKHO 3aJaTh
Ha O0M CAECAYHNOYH 3afauy, AHANOTAYAVIO damavue 2 us o. 84

Banaua 3. NoKakHTe, uTO HIPAMAS, TpPOReSSHHAS Yepes
CcepefUHEl OCHOBAHMH TPANEOWH, DPOXOZUT Yepes TOYKY Iepe-
CeUeHHA eé AHaTOHAJel.
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TMocrenruii ypor no Teme § 3 MOMKHO HAWATE C DEINeHHA
cnenyiomei sagaym:

3amaua 4. Touxkm M u N JexxaT COOTBCTCTBEHHO HA
cropoHEax AD u BC deThipéxyroJnHuxa ABCD, npuuém
AM :MD=BN;NC=3:1, Jlokakure, 4TO CeDEeNHHLI OTPE3-
OB AB, MN u CD nemar Ha ogHoH mpamoii,

Pemenwue. Ilycte K, — cepenuna AB, K, — cepesuna
MN, K; — cepepura CD {(puc. 7).

CornacHo sagade 2 1s m. 87
KK, = L(AM + BR), KK,= (4D + BO).

Hz ycrxoBpHA ciaeayer, uTo
AM=24D, BN -

—_—

BC,

= &

[OATOMY 3

7 - —

TakuM oGpazom, Bextopw K K, u K, K; KONNHHEADHB, H,
guaunrt, rouku K,, K, 0 Ky nexar ga OAHOU IPAMOI.

JokasaTenLCTBO TEODEMBI O CPeiHeH JHHAY Tpanenuu pe-
KOMEHJAYeTCA OpoBECTH caMoMy yuurento. Ilpu sroM mexeco-
o6pasHO MCOONLI0BATL pe3yJabTaT 3sajadu 1, pemrégHOH Ha
npefHAyImeM ypoke. JIOKASaTeNLCTBO MOSKHO OQOPMATE HA
AOCKEe M B TETPAAAX B BHZAE CASAYIIEH KpaTko# sammcw:

ODano: ABCD — rpaneuus, AD || BC, M — cepegana ¢TO-
pousl AB, N — cepenara cropousl CD (pue. 266 ysebHuKa).

JNoxasate: MN | AD, MN = AD;BQ

Hoxasarenszcrro. 1. CornacHo paccMOTpeHHOH B KIacce
sagade 1

MN = %(A_f) + BO).
2. Takr Kax ADN B_C}. 0 MN 11 AD w, zHATUT, MN | AD.
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3. Tax kak A_JSTT B_C: TO !ED+R‘}|=AD+BC, no:—:;'z'omy
MN=]5(AD+BC).

Sameuarne. Ferd gagava 1 me Gma paccMOTpeHE HA
HpeABIYIOEM YVDPOKE, TO CHAYAJA HYMKHO JOKAa3aTh, TTO

MR = 1(AD + BO).
A1 yCBOGHMSA TeOpEMBI O CpeJHed JUHHM TPAICOHH B
KJACCEe MOMHO pellfTh sajadun 793 # 795.

B KoENe YyPOKAa KeJAaTEeJRHQ UPOBECTH NPOBEPOHHYIO camo-
cmoameloHyc pabomy.

CaMocTtoaTensHan paboTa

Bapuarwm I
Touks K meaur 0Tpesok MNB OTHOTIEHHH / MK : KN 3:2.

Bripasute BexTOp AM ueped BeKTODH a—AK u b AN e
A — IMPOHUBOJLHAS TOUYKA.

Bapuanm IT
Touxka A geamT _OTpPesox EF B OTHOLISHAK EA AF 2:5.

Bripasure mexTep KE yepes BeKTOPHI m= KA B —KF rme
K — npouaBoasHAA 'TOYKA.

Bapuanm III (pna Gonaee MOATCTORJIEHEBIX VUAITMXCH)

HNokantnTe, 4TO ecaAn TpH Toukda A, B B C Jmeskar Ha OHHOMN
OpAMOE, TC AR npomnom,nun TOIKH X TIMOCKOCTH BWIIIOIHA-

eTes PABEHCTHO XA= chB+BXC roe a+pf=1.

(Iloneano OpPemIQMHTE yYAIIUMCA CPOPMYNHDPOBATE B AO-
Ka3aTe o0paTHO® YTBEpKIeHHe.)

MO EO HCIIOJIE30OBATHE TAKKE BAPHAHTH CAMOCTOATENLELIX
paGor C-35 u C-36 u3 AHAAKTHUECKHX MAaTepHAIOB.

Homa: Bompocsl paa norropesda 19, 20 (c. 209); aagaun
787, 794, 796, 803,

OcroBHBIe TPeGOBAHHA K YUAIIHMCR

B pesyierare Haydenus naparpada yuyaiueca NOLEHBLD
YMeTh OULACHHATH, KAKOH BEXTOD HA3ZBIBAGTCA IPOHIBELCHHEM
AaHHOIG BEKTOPA HA JaHEHOE YHUCI0 B KaKMMH CBOMCTBAME 00-
AARAET YMHOMEHHE HEKTOPA HA YHCIO; YMETh (JOPMyIMpORATE
onpeaeeHHe CPefHed JTHMHHMMN TPANEIIMH, JOKAIBIBATh TEODPEMY
O CpemHe#l JMHUH TpalenwH W pPemaTh 3aJadym TAma T782—
787, T98—1T98,
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Pemenne aagau (1 %)
B mauane 5TOT0 YpPOKAa KeAATEIbHO TPOBECTH HeSCOJBIYR
CAMOCTORMEALAYI0 padomy ¢ Leblo MPOBEDKH YCBOGHHS Te€o- |
PEMEI O Cpeadedl JUHUHM TDANENHH.

CamocTtoaTenbHan pabora

Bapuanm 1

BeicoTa, NpoBeiEHEAS M3 BEPIIMHBI TYIOTe yrig parHO0en-
peHHOH TpAMEnUM, AeNHT DoJbllee OCHOBAHHE TDAMSNWH HA JRa
OTpesKH, MEHBINKH 13 KOTOPLIX papeH 2 cm. Haidianre Gonbiree
OCHOBAMME TPAICI[HH, €CAH e CPeHAA JIMHMA PABHA 8 cM.

Bapuanm 11

BricoTa, MPOBEASHHEAA W3 BePIIMHEL TYNIOrO yriaa pasHobex-
PEHHOW TpanendH, ACJHT CPEIHION AUHHIO HA OTDE3KH, DAB-
Brie 2 cM 1 6 cm. HaflauTe ocHORAHHS TPANEIIAH.

Bapuanm III (gna Gojee IOATOTOBISHHBIX yaamxc)

PapHOGeIpeEHAS TPAIEIHsA, GOKOBAS CTOPOHA KOTOPOHM paB-
na 13 oM, oOmcasa OKONO OKPYIKHOCTH, PARMYC KOTODO DABEH
6 cM. HafiuTe cpemHion JHHAK M NJOMIALL 9TCH TPAHemuI.

MOMHO HCHOIL3OBATL TAKMKE BAPHAHTHL CAMOCTOHTEILHOH
patorst C-37 13 AHIAKTHYCCKHX MATEPHANOB.

SareM MOXMCHO PENIMTE B KJaacce zagadd 799, 806, 809,
A TAKKe CAeAVOIVIO 3aKauy (OPH HAAMUYNHM BPEMEHN)!

Banaua 5. Touxy K, L, M,
N — cepexmum cropod AB, BC,
CD, DE patuyroabEEKs ABCDE,
a Touk P u §@ — cepeauwHLl OT-
peaxkos KM n LN (puc. 8). Hoxa-

wmute, ute PQ | AE u PinAE.

Pemerne. lyecres O — mpoua-
BOJBHAA TOYKa, CoriacHo 3aia-

e 1 us o. 87 Cﬁ;=‘1§(bi’+(f&)=

= %(63+(TB’+O_C*+55).
ARanoruyunn CTSE= %(OZ+(§\7)= %(@’+(ﬁ'+éﬁ+(ﬁ:’).
M3z 3THX pABAHCTE MOIYYREM ITé = O_Q} - 0P = %(EE - ﬂ) =
= %E Orcroaa crepyer, ure PQ | AE u PQ = %AE.
Howma: sagaum 797, 803, 810.
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KonTponesHan paGora N2 1 (71 4)

Bapuanm I

1. Tourm E u F me:RaT cOOTBETCTBEHHO Ha CTOpoHAX AD u BC
LAPATIIeNOTPAMME ABCD nprusm AE = ED BF FC 4: 3

a) BripaaHTe BEeKTOp EF 1uepe3 BEKTOPEI m=AB n "= AD
6) MoKeT MM OPH KAKOM-HHOYIAEL 3HAYEHHUH X BRIDOJHATLCHA

PABEHCTEO EF = xCD?

2. BoKOBLi€ CTOPCHE! OPAMOYIOALHOH TpPAIEONH PABHEI 15 cM
u 17 cM, cpegnsis JoaauA paBHA 6 cm. Halijire oceoRAHUS
TPANEIIHH.

Bapuanm 11

1. Touka K nexHT Ha cTopoHe AB, a Touxa M — Ha cro-
poue CD nDapaanenorpamma ABCD, npuuém AK = KB,
CM:MD=2:5. _

a) DBripazuTe BEKTOD KTI Yyepe3 BEKTOPBL ;=4¢E§ H (? —-AD,

) MosxeT 14 OpH KAKOM-HEGYb 3HAYCHHH X BEINOJIHATHCA
— —_—

pasencrsc KM = xCRB?

2. Ogue w3 YIAOB UPAMOYTOABHOH Tpanenum pases 120°,
fonpinas OokoBas cropona pasua 20 cM, a CpefHSA JAHHA
paBHa 7 cMm. Haligure oCHOBAHHA TpALICIAH.

Bapuawm 111 (gna Gojee TOATOTOBNEHEHX YyYAINUXCH)

1. Tourn M wm N -— cepeiuHbl CTOPOH BC n CD mapanne-
roTpAMMA ABCD BrrpazuTte BeKTOD AC qepe3 BEKTOPHI
m=AM n n= = AN.

2. OcHoBaumda Tpanenmu pasHBl 4 cM 1 10 cv. BokoBas cTopo-
Ha pasjesicHA Ha TPH paBHBIe JacTH. Yepea TOUKE OeeHBA
IpoBeeHEl NIpAMEIe, Oapaljesbsable ocHoBaHuAM. Haiixnre
OTPESKM DTUX OPAMEIX, SaK/IOUEHHLIC Me:EJY O0KOBLIME
CTOPCHAMY TPANenHH.

Mo:KHO HCIONB3IOBATE TAKME BAPHAHTEI KOHTPOALHOH pa-

Borel K-6 M3 AMAAKTHYECKHX MATEPHAJOR.

IlIpumepanie BapHAHTHI KapTOodeR
JJH YCTHOTO OHOPOCA YYallfHXeH
Bapuanm I

1. Kakme BeKTODH HAIBIBAIOTCA KOJAHHeapHuIME? Maiite
oOpefelieHHe PABHEIX BeKTOPOB.

—
2. Hauyeprure HeHyneBodl BeKTOp AB K OTMETRTEe Touxk:a M
u N no paseEue crTopomnl oT OpaMol AB @ Toury K Ha
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upamoil AB. Oraoxure or Touek M, N u K cooraercTBeH-
—a - —r — -
HO BeETOpH:; MM ,, coranpapneEHnil ¢ AB; NN,, paBnri
—  —
AB; KK,, npoTRROMON0KHO HAIDABJICHHEHN 00 OTHOIIEHNIO
—
K AB,
— — —_— —i
8. Havo: AB=CD. Jlorasxkare, uro AC=DBD,
Bapuanm II

1. OfracHMTe, KaKOM BeKTOp HASHBACTCA CYMMO#l nByX JgaH-
HEIX BEKTODPOR: KaKue OpPAaBUIA CHOMEHHA ABYVX H HECKOJb-
KHX BEKTOPOB BL 3HaeTe?

—_ —3

—

2. HauepTuTe MONAPHO HEKOJAIMHEADHRE BEKTODH 4, b, ¢, d
- —3 — —r —F
u moeTpoitte BekTOp p=a + b+c+d.

—_—

3. Haiiaure aiuHBEy BeKTOpa m, eCHOH
m=MN + PR+ KM + NP + RK.
Bapuanm III
1. Kakoil BEKTOp HASKIBSETCH DAIHOCTBIO JBYX NAHHEIX BEKTODPOB?

—

N
2. HauepruTe IPA HEOKONMHHCADHEIX BEKTOpPA ¢ H b @ mmo-
— — . .
CTpOHTE BEeKTOp ¢ — b,

3. Heaitoure BEKTOD 2 x H3 yenoBRsA
PB—-OD+x+MC=PA-BM -~ OA.
Bapuaum IV

1. Kaxoil BeKTOp Ha3hIBABTCA IPOHSBEZEEHEM LAHEOIC BEKTO-
pa HA JAHHOES UHACHQ?

2. HauepTHTe ABA HeKOJIJKHEAPHBIX BEKTODA 5 " E H OTMETL-
e Toury Q. Ornoxure o Touku () BeKTOD OA = 1,5_1_;— 2;.

3. Hduaromann napanpnenorpamma ABCD mepeceKaloTea B TOUKe
O, B TOuKA M JelHT CTOPORY AD B oTHO1IeHHH AM ; MD =
=1:2. BmpaanTe BEKTOD OM yepen BeR'I'OpH a AB

—

ub ==AD.

KoMMeHBTAPpHH H PEXOMEHIZAMMM
o pemeHHI 337a9 raabBsl IX

—

772 TaR KaK ABCD — TWapanrxenorpaM, TO AB=DC,
Ho AB XB XA DC XC X.D IOSTOMY

XB—XA=XC—XD,
OTEYA2 — — — —
XA+XC=XB+ XD,

18



785. Ilyers X — ppomssoibHas Touka miaocxoera. Torza
NIR = X - KB = L (KB + XD) - 3 (%A + X0) -
= S (XD-X4)+ L(XB-XC)= 1 (4D +CB).

786. Tak kax Touxka A, — cepeauna cropors BC, To
AA = L (AB+AC) = 1(a + b).
lamnee,

BB, 4B, - 4B~ Lo~ ¥, 0C, -G, - &6-15-4.
789. Cneayer yTOYHATH yc.lronne 3a,uatm npennnnarae'rca,

UTO XOTA GBI ABa M3 OTPESKOR AIAR, 1B2 i Cll'J2 He JIQHKAT Ha

OAHNE TPAMOE W He TMApPAaJJIeThHEI.
Ilc DpaBHIY CACKKEHHA BEKTODPOB HAMeEn

Ah, = AA+ ARy, BBy~ BB+ BB, GC,=GC+CCy.
CHoxAR oTH DPABEHCTEA W YYUTHIBAH, 4YTOD
AA+CC,=0, BBB+AA,=0, C,C+BB,=0,
TONYIHM — — —_—
A4, + BB, +CC,=0,

IIyvers, BanpaMep, BEKTOPH AAE u BB B HEKGIUIMHEADHH.
Ora0EHuM 0T DPOU3BOXLHOL TOUKH M mexTop MN = AIAZ .
& zaTeM oT Touk:E N ReKTop NP—BIBQ. Toraa

PM = BN + NM = —B,B, — Ak, = G,

Touxpg M, N »n P He jear Ha OgHOHR Opamoii, T. e.

MNP — rpeyronbHHK. OTOT TPEYTOIbHME HCKOMBIH, TAK Kak

— |[MN| =A,A,, NP=|NP| =B,B,, PM = |PM|=C,C, u,
kpome rorn, MN | A,4,, NP | B,B,, PM | C,C,.

790. Ilyvery ABCD — pauHasd Tpanmelis ¢ OCHOBAEMAME
AD g BC un oyers AD> B(C. CornmacuEoe sagaue TBS J\ﬁ =
= 2(AD +CB).

BexTopn AD u CB KOJIMHECAPHLI, NO3TOMY BEKTOD MN
KONIHHEADEH 3THM BEKTOpaM, H, spaqdut, MN | AD u MN | BC.

HOanee MN = é(A_ﬁ - E’?f]. Tax xax AD 11 ETCZ TO M3 ITOTO
pPagencTBa caeayer, uro MN = -;-(AD—BC).

TN, 1lyers roukwe K, L, M, N — cepenuusl crapox AR,
BC, CD, DA wmerwmpéxyronsEnka ABCD u nycT: Touka O, —
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cepenusa oTpesrka KM, Toura O, — cepeiHBa oTtpasra LN.
Hokascem, 4ro Toukym O, B O, COBIAZAIOT.
Hns oponaBoasBRoi TOURKM X HMeeM

ﬁ= -;—(ﬂ+ﬁ), X_f:f= %(}:’E+ﬁ), T09TOMY
Xt = 5(XK+XM)= Z(XA+XB+XC+XD).
AHAJOTMYHO TOIVYIEM '
X0, = %(ﬂ+ﬁ+ﬂ+ﬁ).
Taxum oGpasoM, .)?51 =ﬁ2, T. e. Toukn (3, n {), coBOaJaKOT.

792, Ilyere AABC — paHpniii TpeyroJbHAK, Touxu M w
N — cepemnam cropoH AB u AC. Hokamem, urc MN | BC u

MN = %BC. Hmeem
128 - aK - A8t - A (&6 - ) - 1 G,
W3 paseHcTEa MN = %Eﬁ'}} caexyer, uro MN || BC u MN = %BC.

799, Ilycrs BK — nepueHAHKYAAP, OPOBEISHHREIN K OCHO-
Baau AD paaHo#t rpanenum (pHc. 9).

B C
—L #
A K D
Pue. 9
Toraa KD =AD-AK. Ho AK=¥, HO3ITOMY

AD-BC _AD+ BC
2 2 '

T. e. oTpesok KD paseH cpeaneil aueHy Tpanemunm, Creaosa-
TeNbHO, CPEAHSSA JUHHA DABHA 7 CM.

804. 1) CE= (ﬁf +B_AT+A'§. HMa yenoens safadH CaemyerT,
aro AK = EE, OOSTOMY E_§+A_I§ = 3, ¥, 3HAUHT, af( —BA=a.
2) BC=BA+AD+ DC=BA+8BC + DC, orkyza
1

KD=AD-

BG- L(&b-BA)- 13- 14,

o]
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3) Kb=2AD=2B(=%-4.
807. Tax xak A;. B, u C; — cepeauHH oTpearos BC, AC

u AB, To cornacuo zamade 1 m. 8T umeeM

OA, + 0B, + 0C, = L (OB + 0C) + 3 (0A+00) + 1 (04 +0B) -

| - 0A+0OB+0C.

. 809. IIycte ABCD — pannan tpaneuns (pue. 10) ¢ ocHO-
BaRuAMH A uw BC, LB=90", ZBCD=120°, AC=CD=a,
MN — cpefHAs JUHUA TPANEIMH.

1) £BCD+ D =180°, cnegopaTentun, /D= 60°

2) B tpeyronbruke ACD AC=CD, noatomy £CAD = 2D =60,

T. e. TPeYroasEUK ACD parocropoHruii: AD=4C=CD=aq,
3) B tpeyromeuusxe ABC /BAC =90°— 2 CAD= 30°, caegosa-

TeapHo, BC = %AC = % ]

|73
a+-

4) MN:A-D_;'BE= 22 =%,

§10. Pemernne. Nycry ABCD — paEEAA TpamecHa ¢ oc-
nopanHaAMK BC u AD, MN — cpenusas muuusa, CK — Bmccek-
Tpuca yraa BCD, DK — GuccexTpuca yrna ADC (puc. 11).
Tpebyerca aoxasaTh, uro Touka K smexur Ha npamoi MN,

B C ' B H ¢
HZ
M N N K M
l
A ' D A Hy D
Puc. 10 Fuc. 11

IlpoeeaéM nepuenaurynaps KH,, KH, n KH; x npaMeM
BC, CD u DA, Cormaceo Teopeme 1. 74 KH,=KH,=KH,,
T. €. TouKa K paBHOyYJajeHA OT NAPANJEILHLIX NPAMBIX AD 1
BC. Orciofa clefyeT, 2T0 OHA JERHAT HA OPAMOHA /72, NAPAIISTh-
Holt npsmaviM BC B AD m parHOyaaXEéHHOM oT HuX (3aaaua 281).
Ho Mem w N<¢m (sagaus 282), caegosaTensno, OpaMan m
coBnazaeT ¢ Opamoit MAN, u, snauuT, Touka K jge:xRuT HA OpH-
Mol MN.



FrMABA

m METOR KSORIMAAT {17 o)

MeToa KOOpAMHAT CIYXHUT OCHOBOIM aHAJIUTHYECKOH reomer-
pUH, B KOTOPOH reomMerphuecKkue (PUTyphl H3y4HalOTCHA C IIOMO-
IIBI0 METOAOB aaredpkhl.

HexoTopoe mnpeicTaBieHue O MeTOAe KOOPAMHAT ydalluecs
UMEIT M3 Kypca anrebpel, rae ObLIO BBEAEHO IOHATHE IIPAMO-
VYIOJILHOM CHCTEMBI KOOPAWHAT ¥ PACCMATPHBAJIMCH 3aJa4d HA T0-
crpoenue JuHui (rpadukos GyHKIUH) 110 3aJaHHOMY YPABHEHMIO.

B naHHOU riaBe OTPasKeHEI CJIeAVIOIIAe BOIIPOChI: KOOPAWHATHI
BEKTOpAa, JEMCTBUSA HAJ BEKTOPAMHU C 3aJaHHBIMH KOODAMHATAMM,
BBIUKCJIEHHE AJHHBI BEKTOpa 10 ero KOOpAWHATAM, BBIYHCJIECHHE
JUIMHBI OTPe3Ka ¥ KOODAWHAT €ro CepefiuHbI 110 KOOpAWHATaM KOH-
1IOB OTPe3Kda, YPDABHEHHUA OKPY’KHOCTU U IPAMOIi, IDUMEHeHue Me-
TOJAa KOOPAMHAT IIPHM DEIlIeHHUH TreOMeTPHUYeCKHX 3azad.

HasznaueHHe riaBbl — pACIIMPUTh U YIVIYOUTH IpeAcTaBie-
HUA yYAIQUXCA O MEeToJe KOODAWHAT, PasBHUTL yMeHHe IpuMe-
HATH anrebpandyecKHil anmapaT IPHU PEeIIeHUH TeOMEeTPHYECKHX
3ajzia4, Yyuaiuguecs AOJKHEI YCBOWUTL, UTO NMPaKTHYECKOe IIPH-
MEHEeHHEe MeTOoJa KOOPAWHAT COCTOMT B TOM, UTO BBOJAMTCH IOJ-
xXomAamuM obpa3oM NPSAMOYIOJIbHAS cUCTeMa KOODAHHAT, YCJIOo-
BHE 3aJauyM 3alliCchIBAeTCH B KOODPAWHATAX H Jajiee pelleHue
3a/lauy MPOBOAUTCA C MOMOIBIO aJredpandyecKUX BBIYMUCIEHUM.
B yueOHHMKe NIpHMBEAEHBI [IPUMEPbl DelIeHUs IeOMeTPUYECKHX
3amad MeTOAOM KoopausHat — sagauu 952, 953, 981, 984.

IIpumepHOE MOypoOYHOE
IJIAHHPOBaHHe y4yeOHOro marepHaja

Homepa
Uneno | aamaw ma | FOABETHEC
Ilaparpad raasBsi yposkos | . paGouel YecKHe
MaTepHaIbl
TeTpaxH
§ 1. KoopauHaTsl BeKTOpa 2 1—8 Cc-1, C-2
§ 2. Tlpocreiiline 3aga4u B 9 9—19 C-3, C-4
KOOpAHWHATAX
§ 3. Ypasnemjﬂ OKPYIKHOCTH 4 20—29 C-5, C-6,
M IIPAMOK C-7
Pemenue 3azad 2 1—29 —
KourponsHasa pabora Ne 2 1 — K-1
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§ n KoopauHatel BekTOpa (2 4)

Hasuausenue naparpadia — BBeCTH NDOHATHE XOODAHHAT
BEKTOPA K PACCMOTPETE Npapniaa AeitcTBUiT Hajl BEKTODAMH ©
BAAAHHBIMH KCODIHHATAMH.

IlonsrEa BEKTODA, CYMMEI, PAIHOCTH BeKTopon W TIpoK3Be-
[EeHHA BEKTOpa HA 9HCcao GhliH BBEJAEHEI B NpeARIAyIOe# riase.
B uacTHOCTH, VIAIIPAMCA HIBECTHO, YTO NPH VMHOMKEHHH JAH-
HOTO BEKTOpPA HA HYHCAO OONYYARTCA BEKTOD, KOJMHHEAPHBIH
RanHOMY. OHAKO BOIPOC O BO3MOMHOCTH [PERCTABISHUA OX-
HOTO H3 OBYX AAHEBIX KOJJIMHEADHBIX BEKTODOE B BHJAE ODOMA-
BEJIEHHA APYTOr0 BEKTOpA Ha 4YMClIOo €€ He cTaBHacsa, Oreer
HA DTOT BOOPOC BAET JeMMa, AOKAa3aHHAA B Hadaae maparpadas.
OHa BCIOJL3YETCH AAJEe NPH AOKA3ATENLCTRE TEOPEMEBl O PAs/o-
SHEEWH BeKTOpa N0 OIBYM AAHHEIM HEKOLIMHEADHBIM BEKTOPAM.

Hzyuenave naparpada moxkHO HAUATH € VCTHOTO PeIEHHA
38J[aY IO PHECYEKY, HA KOTOPOM H3o0paKeHbl MApaAMIeNOrpAMM
ABCD c gmarosansmu AC u BD, nepecexarnInuMuca B Touke O,
a TAKKe oTpesku MP u NG, coeUHAKINNE COOTBETCTBEHHO
cepequnsl ¢cTOpoE AB u CD, BC m AD. TpeOyercs BRIPASHTH:

a) nextop AC uepes BeKTOD A_C;;
6) nentop NC ueped BextTop BC;
B) BeKTOop NB uepea mextop AD;

r) BexTop MP uepe3 BEKTOP P_Oy.

Tlocae aTord eCTECTBEHHO HOCTABHETL BOOPOC O BO3MOK-
HocTa AnA moGoH OApPH KOJMJIMHEADHEIX BEeKTOpPOE NoAoGpaTh
TaKoe YHCIC, UTO OJMH H3 BeKTOpoB Oyaer paBeH OpOM3IBege-
HHI0 BTOPOIC BEKTODA HA DTO YECJIO, T, €. OepeliTH K pPACCMO-
TpeERI0 JeMMEB., JInA IoHMMAHHA y4amuMHACH QOPMYJIHPOBKHA
JAeMMBI I0JIE3HO o0CYANTE, BO-NIEDBLIX, MOYEeMY BaMKHO YCJI0-

Bye 270 u, BO-BTOPBIX, OVIET NMH BEPHO yTBEpXEJCHHE, eCIH
PAacCMATPHBATL [POH3BOJILHEIE (B TOM YHCJAS ¥ HEKOJIJTHHeap-
HEIE} HEEYVAEBHE BeKTOPEL

TTocne AOKa3aATENLCTRA JEMME MOMKHO ¢ HOMOIIBI TPOCTRIX
3a7aY, CBASAHHEIX ¢ TeM Xe PHCYHKOM IIEApAIIeNorpaMma
ABCD, mogrecTn yYamuxcs K MBICAR 0 BOSMOXKHOCTH BhLIpa-
JKeHHA BEKTOPDS 4Yepe? ABA XAHHBIX HeKOJNNMMHEADHRIX REKTOpAa.

Bagaua. Toux M u § — cepengmHbl CTOPOH AB uH AD
napmnexorpamma ABCD. BHpa3HTe. A) BEKTOD AC qepes

BEeKTOPH AB " AD 6) BexTOD AC qepes BEKTODBL AM " AQ.
B) BEKTOD BD tIepea BEKTODH BM H CB I') BEXTOD BC yepes
BEXTOPEI BD u BM.
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KoopausaTel BeKTopa

[ - -
Y alxs ) By}
| 27| o
! " c=a+b
- T E:'={:rt:1 +Xps Yy +y2}
N
d=d-b
d={x, —x30, — )}
A
it e=ka

04 ={2;2}, §{2-3}

Prc, 12

BareM HVIKOO PACCMOTPETL TEOPEMY O DASJIOMEHHH BEeKTO-
pa OC ABYM JAAHHRIM HEKOJNHHEADHEIM BEeKTOPAM, B XOIe eé
LOKAZATEJALCTBS IIONe3HO 00pPATHTL BHHMAHHE HA POJL JIGMMEI,

Ilpn BEeARHUE ROOPAMHAT BEKTOPd W HPABUJ, TOIBOJIAK-
OX N0 FAHEHM KOOPAMHATAM BEKTOPOB HAXOIHTL KOODMMHA-
Thl X CYMMBI, PASHOCTH ¥ OPOW3BEleHWA BeKTOpA HA TACIO,
peKOMeRAYeTCa HCOO0NLAOBATE HACTeHHYH Tadanmy (pae. 12).
B aanvHeldmeM OHA MOEET CAVKHTEL copapouHofl Tabammeii.

OGocHOBAHHA YKA3AHHBIX [IPABHJI YYAIIAECH MOCYT W3-
VYHUTE CAMOCTOATENLHO. MIa JIyamerc yCBOEHHS H3YYeH-
HOrMO MATEDHAJA B KJACCE [eNecoobpasno pemuTh CIeny-
wmue 3agaun; 911 (a, §), 912 (6, B), 915, 916 (a, ﬁ), 918

(prc. 276, a, 6 u3 yuebumka), 919 (.qu BEKTODOB b c. d),
920 (a, B), 922 (a), 924 (ona pexTODA 2a}, 926 (a). Mmorne
387a4Y MOMHO pPEIlHThH YCTHO OpH quuHTa.JIbHOH pabore,

Ons ofygaiomel camocmoamentioil padamu MOMCHO HC-
noAs30BATE agnaun 917 (zaa BeKTOpPOB a b, c), 918 (pnc

276, ¢ u3 yaebouxa), 921 (a, r), 925 (gasa sexropos a b c),
926 (B). Ilpu HANHYHM BpeMEeHY YIAHNTAMCH MOMKHO IDEIJIO-
AHUTH BHIIONHHTL daganma 914 (a), 927.

B camocmosmervryo padomy KOHTDOJMDVIOLIETO XApPak-
TepA MOMKHO BKIIYHTE CIeAVIOUIAS 3ALAYH:
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CamocToaTensHana pafora

Bapuanm I. Bagaun 912 (a, r), 920 (1), 926 (6). 990 (a)
(ans BewxTOpOE ¢ H ), 98B (a, 6).

Bapuanm II. 3agaun 912 (8, g), 920 (z), 926 (r), 990 (a)
(ans BexTOpOB p ®| §), 988 (8, T).
MOXKHO HCIOJABIOBATH TAKIKE BADHAHTEl CAMOCTOATEIBHEIX

pabor C-1 m C-2 M3 AMIZAKTHYECKHX MATEPHAIOB.
Ooma; oo 89, 90; sonpock pas nopropeEns 1—38 (c.__244);

sagaun 911 (w, 1), 916 (8, r), 919 (a1 BeXTOPOB a, €, f),

920 (6)_,’ 921 (6, n), 922 (m, r), 923 (6—r), 32b (1A BeKTOPOB

d, e, ). '
OcHOBHEIe TPpefoBaAHHMA K YIaIiHMCH

B pesyaprarTe HayueHwrs naparpada yUADTWECH IOMKHBL
yMeTh PopMYINPOBATE B JOKAILIBATEL JeMMY O KOJIHMHEapPHEIX
PEKTOPAX H TEOPEMY O PABJIOMKEHHH BEETOPA IO JBYM HEKOJ-
JUHEHPHHM BEKTOpaM; yMeTh OOBACHATE, UTO TAK0e KOODAX-
HATH BEKTOP& B JAHHON CHCTEMe KOoOpAAHAT, (QOpPMYJIHDOBRATL
B 060CHOBEIBATR OpaRUna jeiicrsiil ¢ BEKTOpPAMH, KOODANHATHI
KOTOPLIX 3AJAHLI; YMETh pemaTts 3anaau Tama 917, 918, 9286.

§E NpocTeiine 3ana4W B KOOPAWHATAX (2 4)

Hasuauenue naparpafha — paccMOTpeTs npocTeillline 3a-
Hady B KOOPDAHEATEX H NOKA3ATH, KAK OHH HCOOJbBZYKITCH TIPpH
pemenny Gonee CAOMEHEIX 3a4NaT METOAOM KOOpDHHHAT.

ObpacHeHNe HOBOTO MATEDHANA TONESHO NPEeIBAPHTH CJie-
AVIOITHM JHKTAHTOM 1o Teme § 1:

Bapuarnm 1

1. Sannmn're _pasnoxeHne IO KOODJAMHATHHIM BeKTODaM Tu
} BEKTODA a{2 -1}

2. Banpwmnre KOOPAHHATE! BEKTOpA E’, eCIM eI'0 PazNoKeHue

el —_ —
10 KOOPAHBATHRIM BeKTOpaM Mmeer Bmg ¢ =—i + 2j.

3. H&ﬁ.ﬂ;n're KOOpPANHATH BeRTopa b pABHOTO pPA3HOCTH BEKTO-
pos mu i, ecau m{ 5 0}, t{O —4}.

4, HailianTe KOOPAWHATLI BEKTODA 3d ecE 4 {4; -2}.

5. JIaHo a{3 -2}, b{2 —8}. HaiignTe KOOPAMHATE! BEKTODA
m=a- 4b.
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6. Muaromanu nmapanxemorpaMma ABCD nepecen&rg"rca L B TOU-
KEe 0. Bripasurte sekrtop Co yepe3 BeKTOpel CB u CI.
7. JAwaroHanw pomOa paBHEI 6 cm m 8 cm. HaiiguTe ero cro-
POHY.
8. HauepruTe OpAMOYIOABHYIO CHCTEMY KOODAUHAT OXy H KO-
-

—_— -3
OpAMHATHRIE BeKTOpH i @ j. ITocrpofite BexTop a{-3; 1} ¢
HadaloM B Toaxe 0.

Bapuanm IT

-

1. 3anHmHTe _DasyioRenne 0O KOOPAMHATHBIM BeKTOpaM i H
j BeKTOpa Bi—3; 0}.

-
2. 3agHmATe KOOPAHHATEI BEKTOpPA (¢, €CJH ero DasJaEeHHe
— — —
O0 KOOPIUMEATHRIM BeKTODAM MMeeT BHA a = 2§ — 3j.

—

3. Hamxme KOOPANBATEL BERTOD& ¢, PABHOIO CYMME BEKTODOB
—

mu t ecau m{ 5; O}, t{O 4},
4. Haifianre KoopauHATH BEKTOpA -2p, eciy E{—z; 5}.

5. Hamo: 3{3; -2}, 3{2; —3}. Haitgwre xoopauHaTh BEKTOpPA
7=3b-a.

6. Muaromanm napasieIorpaMma ABCD NePeceKarwTCA B TOH-
ke (. Bupasure BexTop BO yepe3 BeKTOPH BA u BC.

7. CropoHa pomba paBHa 13 M, a oLHA W3 €TO AHATDHAJIEH —
24 am. Haiizure BTOPYIO AMATOHAID.

8. HauepTHTe NPAMOYTOMLHYIO CHCTEMY KOODAMHAT Qxy u Ko-

—_ — —
opARHATHHE BeKTopel i H j. Ilocrpuitre Bextrop b{4; -1}
¢ HAYAJOM B TOuKe O.

IIpm HarOMEHUN HOBOrC MaTepPHAAA IMOJEIHO HCIOALIOBATD
HACTeHHYIO Tabauuy (prme. 13). 3aTeM MOKHO DEIIHTE IafavqM
929, 932, 934 (a, 6), 937, 938 (6, B), 940.

Oﬁyuenne OPHMeHeHAK MeTOIa KOOPAWHAT MOJEe3HO pasie-
JATL HA ARa sTana. Ha nepsoM — pelmars 3ajaud, B KOTOPHIX
TpefyeTcs HaliTH Te MAH HHLIE EeMEHTHI (PHIMYDH, eclH AaHb
KOODAHHATHEI HEKOTOPHX €8 Todex. Hanpumep, MOMHO peIInTh
sanaun 942, 944, 947 (a), 950 (a). Ha nropom srane caezyer
PACCMOTPETH COBITHBIC reoMETRHHYECHENE 3ajga<dn, YCJI0OBHA KO-
TOPHIX 3ajalorTca Oes xoopamear. Ilernecoofpasao paszofpaTs
C VYAIUMMHCH Demenns sagau 952 m 953 no yuelnnmry.

IloneaHo HOAYEPKHYTE, 9T0 CHCTEMY KOODAMHEAT EYKHO BLI-
0HpaTh TaK, 4TOOLI KOOPAHHATE! TOYeK QHIYDPHI, KOTOphIE WC-
OOABIYKTCA NPH PEIIeHHM 3aJAaY, HAXOAWIHCL HO 38JAHHEIM
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ITpocTeiimue 327494 B KOOPTHHATAX

vl T 7Y I
B N(x33U,)
o :
1N I NP
A(xy5y4) ; 1
. LA
; [ |
7 //_. \ L 71 ‘/.,/ M(xl;lyl]
AR L
0 , x ol |7 x
P(xgiy:;) i

OA —paguye —Bémmp TouxH A P(x;y) — cepeausa orpeaka MN

OA{x; u, }; OB{xy; y,) "=xl;x2; y=y1;y2

_AB=0B-04 (08| = Jx? +4*
AB{xg—xl; 5’2‘91} 5 p
MN = (% - 5,7 + (53 -}

Puc. 13

edé snemeHTaM HamOoIee npocThiM obpasoM. COMoCTABHTE DPa3-
JHYHLIE CI0COBB! BRIGOPA CHCTEME! KOOPAHHAT MOMKHO HA UpH-
mepe sapadyx 954. Barem 1oNe3sHEO paccMOTPeTH dajauy 99506,
A TIPM HANIATIAY Bpemeny — sagaum 1007 m 1008.

MocKoAEKY pPA3SBHTHEe yMeHHS NPHUMeHAThH MeTOI Hoopmu-
HaT LI4 PeOIeHES TeOMeTPHYeCKHMX 24Jay ABJAAETCA BechMa
TpyAHOE zagaded, TC HA JAHHOM 3TAIE 3TA Uelb HEe MOXKET
CTABMTLCH Neped BeeMM yuammmeca. Ho pelmaT: HeCAOMHLIE
3amaul, B KOTOPRIX MHOTOYIMOJBHHKH 38JAHBI KOODJHMHATAMH
HX BePUIMH, AOKHH YMETh BCe YYEHHKH.

CamocTonaTenbhan pabora

Bapuanm I

1. _Ba,uaua 948 (a) ua yueOHHKA.
2. Bapaua 950 (a) M3 yueOHHUEKA.
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3. OcHOBaHHSA NPAMOYTOAbHOH Tpanenuy pasEH 6 cm u 8 cM,
8 BuicoTa pamHa 5 cm. Haligure ajguHy OTpeska, cOeTHHA-
0IMero cepeiHHE OCHOBAHMIL.

Bapuanm II
1. 3agaya 949 (a) M3 yueDHEKA.
2. Bapaua 950 (6) us yueGHAKA.

3. Ocuopanusa pasHoODeapeHHOR TpAICHHMM DABEE 8 M m 12 M,
a Beicora parHa 7 M. HalimuTe AAIHEI OTpe3KOB, COEJWHA-
IOUEXY KOHIE OAHOHR 6O0KOROH CTOROHLL ¢ CEpeIHHONR APYTOHR
G0K0BO CTODOHEL

Mo EC BCNONRINBATE TAKMKE BADHAHTHI CAMOCTOATEILHLEIX
pafior C-3 1 C-4 ¥3 OHAaAKTRYECKHX MATEPHAJOR,

Aoma: mm. 91, 92; sonpoew pana nosropeHda 9—14 7
{c. 244); zapmauu 931, 935, 936, 938 (a, r), 941, 957,

QOcHoBHEIe TPeGOBAHMA K yYamumMcd

B pesyaesTaTe H3yUeHAA naparpada vuanHecs AOIMHKHE ye-
BOHTE NMOHATHE PATHYC-BEKTOpPA TOUKH; YMeTh OBOCHOBHIEATH
YTBEPKACHUE O TOM, 9T0 KOODIHHATH DAIHYC-BEKTODA TOUKEH
PEBHRE COOTHETCTEYKIHM KOODAHNHATAM 3ITOH TOYKH; YMETh
BEIROONTL $opMyny, CBASLIBAIONIYIO KOODIMHATEI BeKTOpa ©
KOOPAMHATAMHE €T} KOHIIA ¥ HAYHAJIA, & TAKEEe QOpMyaH KO-
ODAAHAT CePeIHHBl OTpPeZKa, ANHHLL EEKTOPA K PACCTOAHHSA
MeXJIY OBYMH TOYKAME ¢ A3BECTHRIMHA KOODAHEATAMI; YMeTh
NpHMEeHATs 3TH GOpPMYALI NP DelueHM® 3Zafay THma 945,
951; yMeTh 00BACHATE, B Y8M COCTOHT METOA KOOPAHHAT IpPU
H3yYeHHH CBOMCTB reoMeTpHuecKHX ¢uryp, m (rpebGopamme i
XOpOII0 OOATOTOBNEHHEIM VUYANTMMCH) PEIIATh BTHM MeTOHOM
reoMeTpHYECKMe aagaud Tuna 954—958.

§E YPaBHEHUS OKPYXHOCTU U NPAMOIA (4 «}

Hasnavenue maparpada — BLIBECTH VDABHEHMH OKDYACHO-
CTH 1A ]]]JHMOﬁ H IIOKAZATh, KaK MOMKHO HACOOJL3OBATH 3TH YPAaB-
HeHEA IpH PellleHHH TeoMerpHYecKMX 3aA84, B YACTHOCTH IIpH
HCC/IeA0BAHVH B3AMMHOICO DACTIOVIOMEHHS JIBYX OKPY#RHOCTE.

Hepaslit ypoK Henecoobpa3H0 HAUATE ¢ JUKTAHTA, 3ATPATHEA-
WIIETD KAK TeMY OPeARIAYINEro naparpada, TAK H HOBYIO TEMY.

Bapuaum I

1. Haifiawre KOOpAMHATEI cepeAHHE! oTpearka AR, ecam A(—2; 3),
B(6; -3). ,
2. Haitpure anuny orpeaka EH, ecnu E(—3; 8), H(2; —4).
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3l

4.

Eaﬁnm‘e AJOIHY BEKTODA :. paBHOTO ;+E’, ecnu (?{6; 0},
b{0; —8}. )
Kakana QHrypa SBJISeTCH MHOYKECTBOM BCEX TOYCK OJIOCKO-

CTH, KakJaad M3 EOTOPLIX DABHOVASJIEHA OT IBYX JAHHEIX
Toder?

. IIpwnaanexur nu touka A(—6; 2) rpadpmry HyHKIHK

y=-0,5x?

PyEKONR sajana ypasaeHueM y=2x -3, Karas nuspa
CAYAKUT rpadHKOM DTOH QYHENALE?

Ha oKpy>XHOCTH pajgmyca 7 CM JAHB TOYKM A ®H B, pac-

CTOAHHME MEXJY KOTODHLIMH DABHO 13 cm. JIEMHUT MM IEHTD
OKDVIKHOCTH HE npsmoii AB? :

. Bepuryan: Tpeyronsanika ABC pmelor caefyoIine Koopas-

mate A(8; —8), B(5; 1), C(12; 0). Joxasxure, uto /B=/C.
Rapuanm Il

. HaiiymTe KOODAVHATH cepenuinl oTpesxa CD, ecm C(3; —4),

D(—3; 6).

Hafizute nnanHy oTpesxa KB, ecam K(—6; —3), B(2; 3).
Hailigure aauay sekTOpa d, , DABHOTO e+ f, ecan g{—12; 0},
F{0; 3}

ITpamax | ABJASETCA CePCIUEHEIM NEDPIEHIHKYIAPOM K CTO

poHe AB TpeyronsHuka ABC B IPOXOIWT vepe3 BEPIIHHY
C. Onopepemnre RUA TReyroatauka ABC.

. NIpunagmexuTr Jae Touka B(2; —8) rpadury o¢ysEnmH

y=—4x?

(DYHKOHA 3838Ha YpaBHeBHeM y — 5 —x. Kakas muRud cay-
HUT TpadmroM 3TOM QYHKIIAHA?

Kaxoil Ourypoll sniserca MHOMKECTBO BCEX TOUEHK IIDCKO-
CTH, PABHOYAANSHHKIX OT ZaHHOH TOUKM?

. Bepmmprnl geTHpéxyroabEuka ABCD HMeOT CAEAYIOINHEe

woopaunars:  A(—-3; —1), B(1; 2), C(5; —1), D(1; —4).
NokaxaTe, YTO HTOT YETHIPEXYTONBHHE — poMO.

OfBACcHeRENe HOBOTO MATEDHANA MOMKHO HauaTh ¢ pasbopa

LWIeCTOTe JaTAHAA AUKTAHTA, O0DpATHH BHHMAHHe VYUaulAXcH
Ha T, YTO EM Y3e HIBeCTHH I'padAKH HeKQTOPRIX hyarmni,
B wACTHOCTH, rpadhHkom guHehHol GyExoum y=kx +b sas-
AneTcd TPAMAA AHHNA, & ypapHeRAHe y= kx +b HASHIBAETCH
ypaBHeHMEM »Toli mpamoii. Yyauuecs OOMAHB 3HATH TAKKE
ypapHeHus napaboianl u rEoepbosbl.

IoHATHE YpAPHEHUS TPOM3BONLHNH JHHUM SAETCA B 03HA-

KOMHTeNbHOM ILIaHe. IIpH 3TOM BaKHO NOOHTHCA DOHAMAHHSA
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VHAIIMMICA CAEAYIINEeT); YToBL YCTAHOBATL, UTO JAHHOR VPAB-
HeHWE ABIFCTCH YPABHEHWEM NAHHOH JTHHMM, HYIKHO JOKAZATL,
uT0: 1) KOOPDAMHATEI JIO00H TOUKM JHHHH YIOBACTBOPAIOT AAH-
HOMY YPABHEHHIO 1 2) KOOPAMHATHLI Mool TOUKK, He Nemame
HA JAHHOU MMHHMM, He YAOBAETEOPHAKT STOMY YPaBHEHHIO.

Ilpn paccMOTpEHWH YPABHEHHA OKDYKHOCTH TIOJE3HO IIO-
KasaTa, IT0 He aw0boe yparHeHme BTOpPO# cTemenm ¢ ABYMSA
DepeMeHHRIMY  3aJa6T OKDYXCHOCTE. Hanpmmep, ypaBHeHHe
dx*+y’ =4 zagaér B OpAMOYrOnbHOE CHCTEME KOODANHAT
He OKPYIKHOCTH, B 3daAmIC (¢ 310l GUrypoll yyaimmmecHs 2HA-
KOMIJINCE B Kypce udepyYeHws), VpaBHeHHe Xx°+ y“=0 zamasr
EIHHCTBEHHYH} TOYKY — HAWYANO XKOOPAWHAT, 4 YPABHEHHIO

+y*=-4 me YAOBJIETEODHKT KOODAKRHATLEI HH OAHON TOYKH,
IODTOMY 370 YPABHEHNE He 3ala8T HUKAKCH (GUTYDHI,

B oTHOImmEHMH OpsMoil aenc oGCTOMT WHAve: VDasHeAHEeM
a0 OpAmMof B NpPAMOYrOARHOH CHCTEME KOODIUHAT #B-
IAeTcAd YDABHEHMe TNepBoif CTeneHm ¢ JBYMHA [epeMeHHHIMH
(YPaBHEHKA NPAMHX, NAPANAENGHMX OCHM EKOODIMHAT, TAIGRE
MOKHO CYUTATL YPABHEHUAMH € NBYMS NEeDPEMEHERME, HANDPH-
Mep, YpaHHEHME X =X, MOHO 3aUUCATH B BHZE X + 0y=1x,)
H, o6paTHo, nwboe ypasBHCHHe NepBOil cTEmeHM ABYMs Iepe-
MEHHBIMH 38JRET OIPAMYH.

B xone o0bsicHeHHA HY)MHO HCIONB3OBATE BEaCTEHHYIO Ta-
Oanoy (puc. 14).

damee MOxHO PasofDaTe ¢ YUAILIWMHCHA HIH NPeAIOXKATE
HM CAMUM DEINATEL clenyrinue zafaum: 959 (a, x), 961, 963,
866 (a), 972, 976, 977, 978 (a, 6), 981, 984.

Mg ofyusiomeil camocmogmenvroii pabomvi MOSHO HC-
DOJMBLI0BATE 3afa4un 969, 983, 1003 (a). Hauboxee momraTos-
JeHHEIM YUAIIMMCA MOXKHC OPeAlo:KHAThL sagauu 987 u 1004.

B xomTpoxupyiome# camocmoamenvHoil pafome MOMHO
HCHONLAOBATE CABAYIOLIHE 3ATAHNA:

CamocToniTenbHaa pabBora
Bapuanm I. 3agauna 959 (r), 968, 973, 982 (6).
Bapuanwm II. 3agamus 959 (z), 967, 974 (6), 982 (a).

MoKHO MCHIOABIOBATEL TAKKE BAPHAHTH CAMOCTOSTENbLHLIX
pabor C-5 u C-B M3 AURAKTHYUECKHX MATEPHAJIOB.

Comepxanue 0. 96 ¢BzauMHOE DACTONO)KEHHE OBYX OKPYyHx-
HOCTEH» [e71eC006PARH0 WMINUKHTE YUHUTEAI B BHAE JCKLHH,
4 B KDHIE ypPOKa UPEIAOKHUTE CAMOCTOATENBHYH pabory C-7
M3 ARJAKTHYECKHX MATeDHAJIOE.

Aoma: mn. 93—96; sompocw anA nmoeTopeRMA 15—324
(c. 244—245); sapauun 359 (6), 962, 970, 974 (a), 979, 980, 986,
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¥paBHeHHEA OKPYRHOCTHE H NPpAMON

¥ v yh
L
Hﬂxl;yll (@a;b) g
B.(.rz;yz) -3 —1:;]-}')
T x 0 x ?Q —-_612 x
flx.y) =0— (x—a)*+ PQ: ax+by+e=0
ypasResme nmnun L, +(y-bF =R?  P(Z1), Q(-3-1)
AeL: fla,y)=0 a-2+b-1+c=0
BeL: [(xyy)20 {a(-3)+b(—1]+r:=l]
a=2c
{b=—5¢:
2cx-bey+c=0

PQ: 2x-by+1=0

Puc. 14

OcHoBHREIe TpeGoBaAHA K YIaAIIHMCH

B pesyarTaTe HaVIcHHA nmaparpadia yuammpecd SOJSKHEL
ymers 00'bACHHTR, KAKOE YPABHEHHC HA3HIBASTCH YPABHEHUEM
ZAHNHOH JHMHHH B JANAHEOH NPAMOYTOJBHOH CHCTEME KOOD-
IAHAT; yMeTh BbIBOAHTh YPABHEHMA OKPYIKHOCTH ® IPAMOI,
ofBACAATE, YTO TAKOE YIJIOBOH Kosd@druMeHT OpAMoil H KaK,
CpPABHHBAA yrjaoeble koabphHIHEHTE! IBYX NPAMEIX, CIENIATE
BEIBOA, 06 HX B3AAMHOM DACHOACHEHUN (IAPALILIEHKN WA IIe-
peceKanTed); YMeTh CTPOHTE OKPYMHOCTH M IpAMBIE C 3a8aH-
HBIMH YDABHEHHAMU, MCIOOIRIYA NPH DTOM OOBIT, IOJYTIeHHRIA
IpU HAYUEHHH Kypea anrefphi; peaiaTh 3agavu rioa 966, 972,

Pemenue sazaa (2 +1)

HaseadeHne 5THX VPOKOR — 3aXpenjieHHe Z3HAHHE H yMe-
HUY yuamq@xcs mo MaTepHany IMaBhl. IIepBrA yDOK MOXKHO
HAYJATH CO CHEeAVIOIIero MameMamuieéckozo GUKmOoNTILA:

Bapuarm I

1. JlexxuT a1 TouKa A(2; —1) HA OKPYXRHOCTH, BANAHHOH YPaR-
nmermem (x — 2)° + (y — 8)° = 252
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2. HaommmTe ypapHeHMEe OKPYMHOCTH, €CJIH €8 IeHTp — ToY-
ra (4; 5), a paamyc pasen 3.

3. HammmaTe ypasHeHHe npsmoii, OpoXofAiieil Uepes TOYKY
M(3; —2) » napannenpHOil OCE OpEMHAT.

4. HanmmmTe ypasHeHMe OKDPYKHOCTH C OEHTPOM B Hadase
KOOPAWMHAT, €C/IH OHa mpoxXoJmT Yeped Toury C(—2; 3).

5. Hamnmure ypapHeHue npamoii, IPOXOAHINEH ueped TOUKH
M{-2; -1) u N(3; 1),

B8, Haftaure miumy BerTopa E’{—12; 5}.

7. HaiiauTe XOODTUEATH CEDEIHAHELI OTpesks P, ecau

P(5; =3); 6(8; -T).
8. HafianTe KoopauHaTH BeKTOpa AR, ecam A(2; —5), B(-3; 4).

Bapuaum I

1. Jlexur mm rTouxa A(2; —1) Ha npsmofi, 3agamHDH ypaBHe-
HEeM 2x — 3y - T=07

2. HanAmurte ypabpHOHHME OKPYMHOCTH, €CAH 8 OeHTP — Tou-
ka (4; b), a paguyc paseH 2.

3. Hanmumre ypasHenue mpaMoii, npoxogamei gepes TOUKY
N(-2; 8) u mapannenvHOR ccu abemumee,

4. Hammuoure ypaBHeHWe npamol, TPOXCAALIEN Yepe3 HATAIO
ROOpAAHAT H Touky [(3; =2).

5. Hanummure ypapHeHHe OKDYKHOCTH C HEHTDOM B TOYKe
P(—2; —1), ecan oHa mpoxogur uepez Touky Q(1; 3),

6. Haiigure paccrosmme Mexnay Touxamn A(—1; 3) m B(2; —1).

7. HafifnTe KOOPIHHATE ReKTODA c_;, pPAaBHOTO CYMME BEKTODOB
a u b, ecou a{-12; 5}, BiT; —3).

8. Haiigure KOoOpAHHATH BeKTOpA 675, ecnu C(—1; 6), D(3; -2).

Mo EO0 HCIONBLEOBATH TAKIHE BAPHAHTHI AnkTaaTa MJI-1 ms
JAIAKTHIECKEX MATEDHAIORB,

[Tocronbky mesk YpOKOB — 3aKpEIICHNE SHAHWE M YMEeHHIT,
TO OCHOBHOH dopmoil paboTel MOMKHO H36PATEL paGory ywamuxes
B mapax. Ha aTnx ypoxax monesHo He TOABKO pPRIIATE 3afdTH,
HO M LPOBECTH OOPOC YIAIMXCA IQ TEOPETHYECKOMY MATepH-
any. Ina storo yzo0HO HCTMONB30BaATH KAPTOYKH, BKIKYHE B
KLY M0 O4HOMY BOIDOCY HB KaXA0ro gaparpada raasnl X.

Jns pelleBUa B KIACCe MOMHO HCICIh3OBATE CAEAYIOLLHE
sajgawu: 913, 943, 951, 991, 996, 997, 999, 1000, 1001, 1005.
dazaqn 9956, 1004, 1009 nomxesno pasobpars B Xoae PPOHTANb-
HOH pabGoTHI.

CamocmoamenvHuaa padomd KOBETPOJLHMDPYIOINErs XaparTepsa
MOMReT BRIAKYATHE CIeIVIOINHe 3aaHAMA;
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CamoctoaTenesHas paboTa
Bapuanm I. Bapauus 968, 989 (a, r), 993, 1010 (6).

Bapuanum II. 3aganua 971, 939 (6, 8), 992, 1010 (a).
VuammMmes, YCOeImHG COPABHBIOAMCH C ODeIJOKeHHBIMH

RAMAHEAMH, MOKHO DEeKOMEHIOBATH pemnTh 3azauy 1002 (a).

Noma: ponpockl Ana moBTopenusa 1—24 (c. 244—245);

sagaum 990, 995, 914, 945, 998, 958.

KouTponbHan patora N2 2 (7 v)

Bapuanm I

—r
. HalijuTe KODDAMHATH H JJHHY BeKTODa &, €cld

a=-b+ 3¢, bi3; -2}, <{-6; 2).
IlaHE KOODAMEATH BEPIIMH Tpeyroabauka ABC: A(-6; 1),
B(2; 4), C(2; —2). Noxaxure, 9To Tpeyroabauk ABC pas-
HOBEAPCHHLIE, H HARAHTE BLICOTY TPEYyrOJABHHKA, IpPOBE-
IEHHYIO U3 BepINAHH A.

. Oxpymuocrs sagama ypapeermem (x — 1) +y?=9. Hanu-

ImpTe YPARHEHHE NPAMOM, NPOXOAAINCH deped eé LEeHTp &
napa/nenbHEoi ocH opAHHAT.

Bapuanm II

~
. Haiigure ROOPIHHATH U AJAWHY BeKTopa b, ecnH

b-se-d, c(-3; 6}, d{2; -2).
JlaBEE KOODAMHATHI BepIIMH YeTHIDEXYToAsEHKG ABCD:
A(-6; 1), B(0; 5), C(6; -4), D(0; —8). [Noxamxure, dro
ABCD — IpaAMOYLOJNBHUK, H HalJHTE KOODANHATH TOIRH
rnepeceveHHA ero AEATOHANeH.

. OKpY)KHOCTh 3ajgaHa ypasHemmeM (x + 1)°+ (y —2)°=186.

HaowmuTte ypasHeHHe npamoii, npoxoasmed depes eé
OeHTP W mapajaedbHo# ocu abemHce.

Bapuanm ITT

N
. HalthmTe rRoopAMEHATH U AJMHY BEKTODA ¢, €CIH

¢=gm+n, mi6; —2h n{l; -2}.

. JlaEB KOOPAKMHATEL BepIUMH Tpeyronsaaxka MPT: M(-4; 3),

P(2; T), T(8; —-2). HorakHwTe, 4T0 AAHHEIE TPEYrOALHUK
OpAMOYTOMBHKNH, ¥ HAWJKXTE PAARYC OMMCAHHON OKOJIO HEro
OKDVIKHOCTH.

OKpy:HOCTb Safgasa ypasEenmem (x — 2)°+(y+1)*=25.
HaoamuTe ypaBHEHHe NIpAMON, NpOXoZame# wuepea e

© I@ETp W HADAANENLHOH OCH ODRHHAT.
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Bapuanm IV

—

. HalfffHTe KOODPAMHATEI ¥ ANAHY BEKTOpa d, ecJan

— —_ 1— — CoF
d=p— 349, p{2; 3}, q{9; -9}

Jasp KOOPIUHEATEL TPEX BePUIMH napasaenaorpamma KLMN:
K(—4; 2), L(0; 5), M(12; 0). Haiigrrre KOOPAHMHATH YeTBED-
TOll BEPINHHEl M NEPUMETDP HAHHOTC MAPAJLIENOrDaMMA.
Okpy®HOCTE 3afaHa ypaBHeHmeM x° + (y —1)°=4. Hann-
HINTe YPABHEHAE NpPAMOL, OPOXOAAMeN depes ¢é OeHTP H
oapaanedsHON ocm abemuee.

Momuo HCmONL30BATH TAKIKEe BAPHMANTHI KOHTDOJILHOM pa-

Gorwl K-1 M3 ZUAAKTHYECKHX MATEPHUAJIOB.

IIppMepHabIe BAPHAHTRI KAPTOYEK
ANA YCTHOrO ONPOCA YIAIIHXCA
Bapuanm I

CibopmyupyiiTe TeopeMy O PASNOMEHHH BEKTODA TG ABYM
AAHALIM HEKOIMHEADHEIM BEKTODAM.

Briseaure dopMynnl KOODARHAT CepPeIUHEI OTDE3KA Hepes
KOOPANHATLL ero KOHIOE,

HaouimATe ypaBHeHHE OKPY)KHOCTH € OEeHTPOM B TOYKe
E(4; 0), npoxopameit yepes roury A(T; 4).

Bapuanm I1

- CohopmynnpyiiTe mpaBHsO BRIMMCIEHEA KOOPAMHAT DA3HO-

CTH ABEYX BEKTODOR,

Brisegure GopMyny RAs BRIMHCACHHS NMHHEH BEKTOpPA IO
eT'0 KOOPAMHATAM,

Hanmnmpre ypaBHeHHe npamoil, Tpoxoaameit yepes TOYRM
A(—3; -3) u B(3; 5).

Bapuanm 111

. ChopmynnpyitTe npaBHia0 BHITHCTEHHA KOODXMHAT npon3-

BeJIEHNA BeKTODA HA YNCA0 10 33JaHHLIM KOODIHMHATAM
EERTODA,

. Buieanre ypaBHeHHe 0KDYRHOCTH JAHEOTO PAZMYCA ¢ [[EHT-

POM B ZaHHOH TOuKe.

Hafiznre ROOpAAHATH CEPEIHALI oTpeskna AB, ecaM AaHE
KOODAWHATBHL ero KOROOB: A(—3; 4), B(3; —6).

Bapuanm IV

ChopmynupyfiTe yTBep:RECHHEC O DAIIOMKEHWH IIPOUIBOIIh-
HOT'O BEeHTOPA OO KOONZUHATHLIM BEKTOPAM.
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2. BmBezgute ypasgenue npsMol ! B IDAMOYTOABHOH cucTeMe
KODODAMHAT, €CAH [ aBadercA CepefHHHLIM NePHEeHIHKYIA-
POM K OTpeaxy ¢ KoHmamm A(x; y) ¥ B(xy: yy).

3. Haiixure paccronaue mexay roukanmu M(2; —1) u N(5; -3).

KommenTapus 1 pekOMeHTAIIHH
OO0 pellieHWI0 3agad riaasel X
914 (a). JoraszaTensCTso OpOBEIEM _MeTOJOM OT NDOTHBHO-

ro, T. & OPefIOJIOMHM, IT0 BeKTOPH a+b ua—b KomumEe-
apab. Toraa 10 feMMe 0 KOJLTHHEdDHBIX BEKTODAX CYIECTBY-
—

eT EHCIo k, TaAroe, HTO a+bh= k(a b) (aame*mu, qTo
a-b ?50) Orcopa cnenyer, uro (1 +k)b =({k- l]a. Xora OBm
oxHE0 B3 uxcen £+ 1, #— 1 He paBHO RYJIIO; nyc'n,, HAIIPHMED,
k+1#0. Toraa b= k+11 a, H, SHAYHT, BEKTODH a4 ¥ b Kowin-
HEAPHEl, ITO npo'rnacpeqﬂ'r YCJOBRAK 38784H,

927. Mycrs a{xl, T b{xg. Y;} — manHELe BexKTopH. EcmH
a— 0 TO YTBEDIKACHHE BAJAUH OUEBKAHO, NOXTOMY IpeAIQIo-
(UM, UTO a#0.

Ecnan BexTOpEl awub KOJJIMHEeAPHH, TO TO JeMMe o KO-

JVHEAPHLIX BEKTOPAX CYINECTBYET MHCIO k, Taxoe, uTO b=*ka.
o cnonc'rsy 3 o, 90 x,=kx,, y, =Ry, T- €. KOOPDZHHATH

BeKTopuH aub TPONMCPIIAOHAIEHEI.
JoxameM obpaTHoe yTBep:KJeHHEe: ecOu KOODRIWHATH Of-
HOTO BEKTOpA IIPONOPNEOHANLHE KOOPAEHATAM JAPYyrore, To

BEKTOPE! KOJLIHHEADHEL. IIycTh KOGPAMHATHL BEKTODOB a u
b NPOTOPIMOHANBHB, T. €, CYLIeCTBYeT HHCI0 X, _Taxoe, qTO
Xy = kx|, yz=Ry,. YMHOXHE IEPBOE DABEHCTRO HA :, a BTOpOE
HA J H c.no}mns, nﬂnyqnm
xA; + yﬂ = ki +ky1,l, nign b = ka.
Oreioas CIegyeT, 4TO BEKTODH aub KOJJIMHEAPHEL.

945, Jlns pemienns zajaun ZOCTATOUHO OIDEIETUTH KO-
opauHaTH ToueK O, A H C. Torma mo dopuyne paccTOIHEA
MeskJy ABYMS TOUKAaM# HalgéM AJHHE oTpeskoB AC m OC.

IIo ycnonmo aa,qatm umeem O{0; O}, A{a' a}. Hyc*n: Clx: vl

Tax xax BC 1 OA un BC:0A=d:a, T BC= —OA BexTopnt
BC u OA umesor Rﬂﬂp,ﬂ;HH&TbI lx—b, y—ct u {a, 0}, noaTOMY
x—b= y y-—ec= % - 0.

OTcrja noaydaeMm x = b + d, y=c.

35



o dopMylie pACCTOHHMA MEM(TY ABYMI TOUKAMH HAXOLHM

AC=J(b+d-af+c, OC=J(b+df+c2.

987. IIna pemleHma 3agedyE yOoOHO BBECTH CHCTEMY KOOp-
ABHAT TakK, Yrofisl gmaroeEansd pomba Je:RafNd Ha OCAX KOODKH-
gar. Torga pepmmARE poMGa GYAYT UMeTh KOODAHHATE A{—a; 0),
B(0; b), C(a; 0), D(0; —b), roe 2a u 2b — pouum gnarosasmeii.

IIyers M(x; y) — Tpou3BoJabHAH TO4KA. Yeaosme AME +
+ DM? = BM® + CM?, sanucasHOe B KOODAMHATAX, 88T ypaB-
HeHHE HMCKOMOr0 MHOMKECTBA TOYEK. 34IHCAB STC DABEHCTEO
B KOODIEHATAX, IIOCHEe HECJHKHBIX TIpecOpazoBaEdi nojyua-
€M ypaBHeHHe BHAa ax + by = 0. OTuM ypaBHeHMHeM 33Ja8TCH
npAMad, OPOXOAAIAS depes Hadaao koopmuear O(0; 0), 1. e.
uepes TOIRY [IepecedeHns gHarcHamell pomia, M mepneHinKy-
nApHAS K cTOpOHe AB. B camom pese, MOJIydIeHHOE ypABHe-
HHE COBIAJAET ¢ YDABHEHHMEM CePeAHHHEOrC NEepPReHgUKyaspa [
K orpearny M M,, rae M(a; b), My(—a; —b):

2(2a)x + 2(2b)y =0, wau ax +by=10
(cM. § 8, dopmyny (3)). Bexrop M_l_ﬂ-hfg{—2a; —28} xonnEHeapen

BeKTOpY AB {a; b}, cnegoparensHo, IpaMad [ NEPHEHAUKYAAD-
HAa K npaMod AB.

1000. B caygaax B)—za) geo6xoauMo HpeoOGPA3ORATH AAHHOE
YpapHeHHe, 3alkCcaB ero B BHAe ypaBHeHusa (1) us § 3.
B) YpaBHEHEHE MOKHO BAMMCATE TAK!

(x + 4)° + (y - 2)° = -20.

JTOMY YPABHEHMIO He YAOBJIOTRODAIOT KOOPHHHATRI HY Of-
HOHl TOUKM, NO3TOMY NAHHOS YDPABHEHHC HE JDJISEeTCA YpaBHe-
HHEM OKDYHOCTH.

r) ¥YpaBHeHUEe MOMHO ZAIHCATL TaK:

(x - 1¥ +(y + 2)>= 25. .
ITC ypaBHEHHe HBJAETCHA YPABHEHHEM OKDYSKHOCTH ¢ IeH-
TpoM B TOuKe (1; —2) n pagmycoM, paBurM 5,
1002. a) KoopamHATe! Touek A, B H C JOMEHE! YAOBJETBO-

PATh YPABHEHHIO OKPYsKHOCTR (x —a) + (y — &) = 2. Ioacra-
BHB B 3TO YDAaBHEHHUE HKOODAHHATH AAHHBIX TOUYEK, ITOJYIHM
CHCTEMY TPEX ypAaBHEHUE OTEOCUTENLHEO HEHMIBECTHLIX 2, b K r:

(1-af +(~4-b)=r* (1)
4—aP+(B-bF=r (2)
B-af+(-2-bF=r. 3)

Pemenme osToif cHCTEME MOMET BHIBATH 3ATPYAHEHHA Y
YYAIMMXCHA, B TAKOM CJAYYae HYXHO IOZCKAZATH MM CHOCOD
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pelIeHnA: BEIYeCTs H3 ypaBHeRms (1) cHauana ypaBmenme (2),

a sarem ypasHense (3). IloayyuTes CHCTEMA SBYX JHHEIHBIX

ypaBHeHuit ¢ HEH3IBECTHHIMK & WU b, KoTopylo yuallHecs MOTYT
5

pelnHTE CBMOCTOATENBHO (a = ——;, b= 5)' MopcTarue 5TH 3HA-

gyeEMa B mioboe W3 ypaBHenmii, Hanpumep B ypasBHeume (1),
HAXOAMM SHAYCHHE 7 U BaNACHIBAEM NMCKOMOE YpABHEHHE:
78 5 _ 125
x+o| Hly—5 ==
( 2/| [y 2, 2
1004. HocTaTOuHO A0KA3ATh, YTO AaHHAIE [IPAMEIC HE HME-
IOT HH OZHOK obmeid Toukwm. Jlna asroro samimineM yDaBHEHHA

ODAHHMY OPAMEX Tak: §= 2x + % H y=Z2x - 8. fcao, ¥TO 2TA

CHOTEMA HECOBMECTHa, T. e. HeT UHCeNn X, I, YIORJAETEOPHI0-
WMX STHM XBYM YPABHeHHAM. ['eOMeTpHYECKH 3TO 03HAYAET,
YTQ JAHHEE NPAMbLIE HE MMEOT HHM OFHOH ofme# Toukm m,
CAEAOBATENRHO, OHHN HaDaANeABHBI,

1007. IIyere OABC — pamBas Tpalenmd ¢ OCHOBAHHAME
OA=a u BC =b (uyerr a> b} u sricorod h. Beenénm npamo-
YTOABHYK CHCTEMY KoopauuHaT Oxy Tak, ITobbl Touka A je-
#ajla HA TOROEMUTENRHOH moxyocw Ox, a npaMas BC mepe-
CceKana DOJORUTEIBHYI noayocs Oy. B orolf cacTeMe ROODAH-
HAT BEPIIMHE TpaOoeuww OYAYT HMeTs Koopauaathl ((0; 0),
A(a; 0), B(e+b; k), Clc; h), TAe ¢ — HEKOTOpOE YHCIO.
Jlasee HETPYAHO HAHTH KOODAMHATHL cepefud M » N amaronaneii

TpaMemdH A BHYKCANTL PACCTOAHHE MLy HuMu: MN = a;b.
TaxuMm oGpazoM,

MN = %(OA - BO).

1010. a) BpenéM cHCTeMY KQOpAWHAT TAK, YTODLI TOUKH A
u B umemn xoopamsarh A(0; 0), B(a; 0), rae ¢ =AB. Ilycts
M(x; y) — IpOHIBONBHASA TOUKA. YCJIOBHE ~ BM?* =248,
3anMCAHHOE B KOODAHHATAX, JadT YDPABHEHHE HCKOMOID MHO-
#ectea. OHO OpHBOJATCH K BHIY

(x + 0)® + y* = (2a)’.

DrEM YPABHEHHEM 38AABTCH OKDYRHOCTE panuyca 2a ¢
meHTpoM B rTouke (—a; 0), 7. €. B TOYKE, CHMMeTPHUYHOIl TodKe
B orEOCHTENHERO TOYKHA A,



rmABA
e COOTHOWEHUN MeXay CTOPOHaMu
W yrnamu TpeyronbHuka. CkansipHoe
WSS npou3sBeaeHue BEKTOPOB (13 v)

B 5T0it r1aBe BBEAEHBI MOHATHA CUHYCA, KOCHHYCA, TAHTEH-
ca M KoTaHresca JJus yrios or 0° no 180°, gokasammbl Teope-
MBI CHHYCOB M KOCHHYCOB, BBEJEHO CKAaJfApPHOE IPOU3BEJeHUe
BEKTOPOB M PacCMOTpPeHBI ero cBoicrsa. OCHOBHOe Ha3HAUYEHHE
TJIaBBl — PAasBUTh TPHIOHOMETPUYECKHH amnmapaT Kak cpen-
CTBO pellleHUsA NeOMeTpPHYecKHUX 3ajad, a TaK)Ke IOKas3aTh, KaK
NIPHMEHAETCS CKajgpHOe IPOU3Be[eHNe BEKTOPOB IIPH pele-
HHAH 3a7ad.

IIpumepHOE MOypouHOE
IUIAHMPOBaHHe y4eGHOro mMarepHaa

Homepa
Yueno | 3amau ua | JIagakTHYecKHe
Hiaparpag r ypokos | pabGoueii MAaTepHAaIsI
TeTpagu
§ 1. Cunyc, Kocunyc, Ta- 3 30—37 .
reHC, KOTAHTeHC yrja
§ 2. CoorHomenuns Mexry C-8. C-9
CTOPOHAMH M YTIJIAMM 4 38—48 > 2
C-10, C-11
TPeyTOJLHUKA
§ 3. CranspHoe mpouase- 3 49—60 C-12, C-13
JIeHHE BEKTODOB
Pemenne 3agau 2 30—60 =
KonTponsHas pabora o .
N 3 1 K-2, K-3

§n CUHYC, KOCUHYC, TaHreHC, KOTAHreHC yrna (3 )

Haznauenue maparpada — BBecTH NOHATHSA CHHYCa, KO-
CuHyca, TaHTeHCa M KoTaHreHca ajs yriaos or 0° go 180° m
BEIBECTU (DOPMYJIBI JJIA BBIYHCJIEHHS KOOPAHHAT TOYKH, KOTO-
pele OYAYT HCHOJB30BATHCA B CIeAyIOmeM mnaparpade mpu go-
KasaTeJNbCTBE TEOPeMBI O IJIOMAJHW TPEYroJbHHKA ¥ TEeOpeMBI
KOCHHYCOBE.
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Ha nepsoM ¥pOKe DOJE3HO TPOBEPHTE, HACKOABKO YCEOE-

Hhl VYAIDMMMCA NOHATHA CHHyCHA, KOCUHYCA M TAHTEHCA AMA
OCTPOTO YTJA TNPEMOYFOABHOI0 TPEYTONLHHKA, BEEJIEHHBIE B
8 kuacce (rmama VII, §4). D70 MOXHO CAeaTh ¢ MOMOIIELIO
CIIeIVIOIIET0 Mamemamuveckozo duxmanma:

1.

Bapuawm I

CTOPOHH IPAMOYIOZRHOTO TPEYTOALEMKA PABHH 3 cMm, 4 cM
n b em. HaliuTe cEHYC MEHBUIETO OCTPOrNC YVIJIA aTOTO Tphe-
YTONBEKKA,

CTOpOHEL OPAMOYTONLHOIY TPEYToNbHMKA PpaBHH 26 M,
24 M w 10 M. Haligure Tauredc SoablIery OCTPOTD Yria
3TOrg TPEeYTrONEHHKA.

KaTeT mpAMOYTONLHOIO TPeyroihHuKa pases 6 am, a mpo-
TRBOIeRAmHE yrod pasen 30°, Halijmre runorenyay sToTo
TPEYTOILHHKA,

Boiuacias cHHYC OCTPOro yria MPAMOYIOALHOIC TPeyroilk-
HUKA, YIYeHUuK noxyuma aucno 1,05. BepHH JU €70 BRIMHC-
JeHHA?

Haiigure KOCHEYC OCTPOTO yria, ecjil CHMHYC 3TOro yrua pa-
sen 12,

13

HafiguTe TAHUTEHC OCTPOTC ¥rid, €CIH CHHYC 2TOTC Yria pa-
sen 12,

13

CHHYC OCTpPOTO yTHa HPAMOYTOALHOTO TPEyroJeHHKA pa-
BEH %. YeMy paBeH KOCHHYC BTOPOTO OCTPOTO YTJA 3TOTO

TpeyroAbHAKE?

Bapuarm Il

CTOpOHE HPAMOYIOJRHOTO TPEYIOJBHHKA PAaBEH 5 M, 12 M
g 13 m. Hafinmre Tanreuc GOJBIIErO OCTPOTO YIAA BTOTO
TPEYTONLHAKA,

CTopoHB NPAMOYTONLHOTO TpPeyronbHmKa PasHEBL 10 1M,
8 mv u 6 am. Halisure xKocHEYC MeHBLIIErs OCTPOrC yIvia
ATOrQ TPeyroJIEHHKA.

KaTeT NpAMOYTOIBHOrO TPEYTOJBHHKA DaBeH & cM, a [po-
rEBOJIeXKAIMIGT vron paped 45°. Halfipwre rHOOTERY3Y 2TOCQ
TPeYrOJIbHHKA.

BRUYHCIAS KOCHHYC OCTDOro yria IPAMOYMOJBHOIQ The-
VTONLEUKA, YYEHWK NOAYYHI THciao, pasHoe 1,05. BepHh
JI 6TC BBLIYHCICHHS?
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5. HaliapTe cugyc OCTPOTO yria, eCiy er0 KOCHHYC paBeH 24

Tl

6. Haifiqure TapTeHC OCTPOTO YIVIA, €CJIH €U0 KOCHHYC DaBeH %.

7. Kocuayc oeTporo yria OPSMOYTLOTILHOTO TPEYTONBHHKA DPa-
BEH % YeMmy paBeH CUHYC BTOpOT0 OCTPOTQ YIJIa 9TOTO
TPeYroJabHHKA?

3aTeM MOMKHO OPHCTYOHTL K HAIyYeHHI0 maparpada, omou-
pasck Ha TO, JYTC YUYAINAMCA YiKe HSBeCTHH NOHATHA CHHY-
ca, KOCHHYCA H TAHTEHCA OCTPOrO YDA NPAMOYIOARHOTO Tpe-
YTOABHEHKA W HA OCHOB¢ Teopemul ITudaropa Geimo moxasano
OCHOBHQC TDHIOHOMETDUYECKOE TOMAECTBO. Jlnd Jyumero
YCBOEHHA HOBOIC MATEPHANA HOJE3HO DACCMOTDETE samaum 1012
(ana Touex A, B, M, M,), 1013 (5), 1014 (&).

Ha sTOopoM ypoke mesecoofpasno oBeyAuThL ¢ yyammmecs
sagaqy 1011, a satem pemmurs caeaymomylo zaaauy:

Henonrsysa efMHMYRY0 DONYOKDYKHOCTE, OCTpoiiTe Yroan:
a) KOCHHYC KOTOpOIs paBeH %, —%, 0, -1;
L1

Hlnst €6 pemeHHAA HONESHO 3aCOTOBHTH HA JOCKE HECKOJIBLKD
OOAYOKDYVIHHOCTEI,

Haiee MOMEO OPeAJIONKHUTH VUANIHMCS AOKAIATE, UTO CH-
BYCHl CMEMHEIX YIJIOB P2BHLI, & KOCHHYChl CMEXKHEIX YIVIOB
BRIDAMKAIOTCA BIAMMHO IDOTHBOOOMOMXHEIMM TUHCIAME.

Iocne aToro pexoMemayeTess OGBACHUTE YYAODHMEST coJep-
#wanue 0. 99, 3aroHduTs Yypox MOMHO permenuem zagaw 1016,
1018 (B), 1019 (B).

Cregyromuii ypor nomeddo HAYATE ¢ GPOHTANRHOrO IIO-
BTOPEHHA TEODPETHILCKOTO MATEpHAajd 110 HACTEeHHON Tadmum-
ue (pec. 15). Batem paccmoTpeTd sagaum 1015 (6), 1017 ()
H 1018 (1), a B ocTaBmeecs BpeMs MOMHO MNPOBECTH CJle-
AYRIOYID CAMOCMOAMEIbHYI0 pafomy KOHTPOJHDYIOMETO
XapaKTepa: :

0) CHHYC KOTODOTO DaBEH

CaMocToaTennHan paGora
Bapuanm I. 3agaun 1015 (a), 1017 (6), 1018 (a), 1019 (a).

Bapuanrn II. Bamaun 1015 (r), 1017 (a), 1018 (x),
1019 (7).

Homea: oo. 97—99; sonpoch! ans nosropenna 1—7 (¢ 266);
sagaym 1012 (nna rowex M, m M,), 1013 (6, &), 1014 (a, 6),
1015 (s), 1017 (a, G}, 1018 (6), 1019 (5).
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TpuroHoMeTpHYecKHe (hyne1 M
(0" < o <1807

¥ 43
Mix; y) M(x; y) \
L ‘{1 -
-1 0 1 x -1 0 1 x
. Bina .
x=cosa . tgas= y=gina
CORx
(-1 < cosaz < 1) (a = 90°) (0 < sina<1)
cosa
ctga=—
sinex
{0°< o <1807)
sina+cos®a=1

8in (90° - a)=cos cos (90" — ¢)=sin o (F < o < 907)
sin (180° —a)=sin @ cos (180" - @)=-cos a (0°< a <1807)

A(x39) .UT OM{cus ; sin a}; OA=0A-OM
L x=0A cosq, y=0A-sina
M \
e - ﬂ{OA cos @; OAsing}
-1 0 l x

OcHoBHEIe TPefOBAHMH K YUAIHMCH

B pesyaeraTe uayueHua naparpada ydammecs JOJMKHEL
yMeTh O0LACEMTE, TT0 TAKOE eAWHHIHASA NOIYOKPYHHOCTH
¥ KAE C eé DOMOILILI0 OOPEZEAANTCA CHHYC B KOCHHYC IJId
yrros ot 0° ao 180°, kak onpepesAmTCA TAHIEHC M KOTAHIEHC
Hepez CMHYC E KOCHHYC ¥ JJIS KaKWX YIJIOB OHW He onpeje-
JelEl, YMeTh 0GOCHOBHBATH, OCHOBHOE TDEIOHOMETDPUUECKOE
TOMAECTRO! 3HATEL (POPMYALI NPUBeAEHHS H (QOPMYNL IIA
BLIYMCICHHA KOODPAHHAT TOVMKH: YMETE DEIMATE 3AMATH THOA
1013—1019.
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§ CooTHOWEHNA mMeXAy CTOPOHAMW M YTNaMu
TPeYronbHuka (4 yj

Hasnavenmne naparpaga — XOK83aTh TEOPEMY O IICIIAAM
TPeYrOJbHEER, TEOPEMLL CHHYCOR, KOCHHYCOB WM IO3HAKOMUTL
VHIAMINXCA ¢ METOJJAMH DeINeHHA TPEYIGJALHHKOE B H3IMepH-
TeNLHBIMA DPAaGOTAMH, OCHOBAHHRMH HA HCHOJL30BRHMH DTHX
TeopeM.

Hayuesne naparpada MOXKHO CHIARMPOBATE CIEZYVIOMIMM
00paaoM: Ha HePBHIX ABYX YPOKAX PRCCMOTDETH BCe TPH Teo-
pembr (oo, 100—102); Tpermil YPOK OOCBATHTL PEILEHUH
TPeYTOABHUKOB (. 103); weTBEpTHIE ypox -~ OpHMeHEHHIO
TPHNOHOMETPHYECKHX (hopMysa B H3MeDHTENALHEX paborax Ha
MecTHocTH (n. 104) ® mToTOBOM camocToaTeanHOH padoTe.

Ilposepxa oOmMOpHBIX 3HAHHEK VYAIMMXCA MOMXKET GRITH
OCYIUECTBIeHA ¢ HNOMOIILI CHEAYIOIGETe MAMEeMATiULeCior)
durwmanma:

Bapuanwm 1

1. HadiapTe OI0mMAans TPEyTOJILEHKA, CJIH €10 OCHOBAHHE pas-
HO 7 cM, A BHICOTA paBHA 4 cMm.

2. HaliawTe CHEyC yrila, eciAu ero KOCHHYC paneH %

3. Hafinmre cMayc yraa, ec/aH CHHYC CMEKHOTC € HHM yraa
pasen 0,3.

4. Haweprure Tpeyroxnunk ABC ¢ Tynmm vriooM C. ITposexu-
Te¢ BRICOTY TDPEYTOJALHHKA U3 BepiudHEL B.

b5, Jlyu OC obpasyeT ¢ nonoRHTEILHOLN TDOAYOCRD abChHCe
- yroa, papasid 60°. Hafianre xoopaummarsr ToukM C, ecau
OoC =6,

6. Haitaure paccrosnie MeXIy TouKaM@ A(B; —5) m B(-T; 0.

7. OnpexenuTe, KakMM — OCTPOYIOJILEHLIM, PAMOYTOTEHBIM
AIY TYDOYTONBHBIM — HARJIAETCH TPEYIOALHHE, ABA I
KoTOopore pasHbl 43° uw 48°,

8. Toura C eaMHHYEOR TONYORPYMRHOCTH HMEET KOOPIMHATEI
[—%; %) Had#igure yrox, Koropuiit ofpasyer nys OC ¢ mo-
JMOMHUTEABHOH moayocsio Ox.

‘Bapuanm IT

1. Haiizure DM0MIAAE TPeYroNLHEKA, €CIR €0 OCHOBAHEE pas-
HO 10 Am, a BeicoTa papua 5 M.

2. HaitamTe KOCARAYC yria, €CIH €ro CHHYC paBeH i.
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3. Hajipure cusye yraa, ecJH CHEYC CMEMHOINO ¢ HAM YIia
paser $,7.

4. Hadeprure tpeyroapsux CDE ¢ tynnm yraom E. Ilpose-
AETe BRICOTY TPEYTOALHMEA H3 BepmrmHu C.

5. Jlya OB ofpasyeT ¢ TOJOMHTEIBHOH DOAYOCK afcnucc
yroa 30°. Haiigure Koopguaarsl TouxkH B, ecom OB =8.

6. Hafnure pacCTOAHHE MY TUUKAMMH C(—7; 15) » D(8; O).

7. Onpeneaurte, KAKUM — OCTPOVIOJNLHEIM, IDPAMOYTOABHBRIM
HIH TYNOYTOJALHKIM — HABAAETCHA TPEYTOJALHMK, AB& YIUa
KoToporo parHw 35° u H6°. '

8. Touka A efMHHYHOH IONYVOKDYKHOCTH HMEeeT KOOPZHHATEH

22
JIOMRHUTeNLHOH moryockio O.x.

[_@; 1]. Haiigure yroa, KOTOPEI ofpasyeT ayd OA ¢ mo-

Vizygenue TeopeM Haparpada MOKHO OpraHuzoBaTts B Qop-
me Gecefnl. JIOXA3aTeNhCTEA TEOPEMEL O DJIOINAAY TPEYTOJBHH-
K& U TEOPEeMhl KOCHHYCOB HETPAAMIMOHEBR — OHH OCHOBAHEL
Ba GopMyaaX AA4 BHTHCASHHA KOOPAMHAT TOUKM, KOTOpPBIE
GLiIE BeIBeAeHB! B 1. 99 yuefumxa. LlemecoofpasHO IPOBECTH
DACCYHCIEHMs, HCOONBSYR ORMH M TOT Ke deprésk (pue, 292
vue6EHKA). IToC/e AOKABATEIRCTBA TEOPEME! MOJIE3HO OBCYAUTH
¢ yYaAmMMHCHA, KAKHE TDH 2JIEMEHTAa TPEeYrOABHHEKA HY)KHO
OHATL, YTOGH! BEMHCIHNTL UYETREPTHIM 0JeMEHT {CTOPOHY NIH
yron), HCIIOABLIYS: a) TeopeMy CHHycos; 0) TeopeMy KOCHHYCOB.

Hantee MosxEO paccMoTphers sasaun 1020 (a), 1022, a rak-
e CAeRYIomiHe ABe 3amaum!

1. Haitaure cropouy AB Tpeyroneamka ABC, ecnm BC =3 cm,

AC=5 cm, £C=60"

2. Haiigute yroa A tpeyronsanxa ABC, ecim AB=AC=1 n,

BC=43 m. :

MNpr HAXWYHHA BPEMEHY MOX(HO OPOBECTH CAMOCTOATEARHYIO
pabory no sapuantam C-8, C-9 u C-10 ma AMJAKTHICCKHIX Ma-
TEepHAJOB.

IIpn paccMOTPEHHE asiad HA pelleHHe TPEYTOALHUKOB
OoJe3HO OOpATHThE BHUMAHHE yYAIIUXCH HA TO, WTO NPH BEI-
qHCICHHHE YIJOB TpeyrodbHHKA NpeJlOUYTHTENBHEee HCI0Jdb-
J0BATH TEOPEMY KOCHHYCOE, a He TeopeMy CUHYCOE. Hanpu-
Mep, BHaA TPH CTOPOHH TPEYIrOJIBHAKA, [JIiA BHYIECIEHHS
IepROre yria NpPHMEeHAeM TeopeMy KOCHHYCOB, a JJId BbI-
uyHCHeHENA BTOPOrG VIIA MOMHQO HCODJHL30ORATE KAK TY, TaK
H Apyryio Teopemy. Ho mOCKOJALKY CHHYC yIJia PaBeH CHHYCY
CMEIKHOTO ¢ HHM VIVIa, TO HAXOXKIPHAE CHHYCA YIVIA €mé He
NMOBBOIRET ONPefelIMTh CAM YIOX — OE MOXKeT ORITH OCTPHIM
HIIE TYOBIM, €CJIM CHHYC yria mesbure 1. Ecnn :Ke BHIYBECHMTE
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Penienue TpeyropbERKOR

A A A
Ah A A
B a C B a C B a C

2, .2 2
c:\/az +b% —2abcos C £A=180"-(£B+2C) cosA:b"'z%
[
2,2 2 . A
COSA:E_C—Q b=031nB COSBZE e B
2be sin A _ Jac
CB-180~(£A+£C)  ¢=Z2LT L0=180'-(2A+ 2By

sin 4

Puc. 16

KOCHHYC Yrila, TO IO €r0 SHAKY W BEJIHUMHE YroJa ONpemesid-
e€TCH ONHOBHAYEO,

Yuamumcen noresse oMOPMHTL A TeTpaan Tabamoy-nmaMsar-
Ry (puc. 16), comepikammym cxeMu pemreHMH TDEX OCHOBHEIX
aaned, omucamHmMX B . 102, Taxylo e HaCTEHHYIO Tabmumy
MEJATE/IFHO HMETL B KJAcCCe.

Ilonesno roBMECTHO ¢ yyaImuMHCA paselpaTs H 3aUKCHDPO-
BaTh B TETPALAX pewmenna zanaw 1021, 1024 (a), 1026, 1033.
Sdanaue 1033, pemenue xoTopolt npmeeseHo B y4eGHHKe, cie-
AyeT yaemure ocoboe apuManme. aa DpomeAerus oGyuaro-
el CaMOCMORMEeNAbHOL pafoma: MOMKHO HUCIIO/ILAOBATD B3AHAUN
1023, 1027, 1028.

[MpaxTHiecKme HAMepPHTeALHEIE PAGOTHI HA MECTHOCTH V4Aa-
urHecA Yiie BHITOIHAIA B OpeJRIOVIRDEX Kiaccax, JKemparennso
HATOMHHTE MM, 4T0 B 8 Kjacce BREICOTA NPEEMETa M PaccTo-
ABHE A0 HEHZOCTYOHOH TOMKH ONpPEJEJANHCE HA OCHOBE HOMO-
Bna Tpeyronnuumrko. B 9 Kiacce aTE e 3a4AuUH peiIaIoTCH
¢ HDHMeHEeHHEM TPHAMOHOMeTPHYecKHX OYHEKIRAN, Moo open-
JOEHNTE VUHAIIAMCAH CAMOCTOATESLHO HPOYHTATE AOMS MATENH-
an o. 104 u pemnrs 3agagu 1086—1038. Ha ypore 8 Knacce
MOEHO Opopemats 3amadr 1030, 1031, 1035.

B camocmoamenvhoit pabome KOBTDOIHPYIONIErO XapaKTe-
Pa MOMXHO UPeANOMHATL CASTVIGUIHE 3aIadn:
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CamocToRTenntan pabora
Bapuaxwm I. 3agauu 1058 (6), 1060 (a), 1061 (a).

Bapuanwm II, 3agaun 1058 (a), 1080 (6), 1061 (B).

Mos¢HO HCIOONRIOBATE TaK@e BAPHAHTHI CAMOCTOATEILHOH
padorel C-11 U3 IHAAKTHMECKHX MaTEePUAION.

Hanbosee ooAroTORJEHHBIM VUAIMMMCS MOMKHC HOIDOJHN-
TeNLHO NPeANoXHTE 3amauu 10256 (), 1034.

HMoma: mn, 100—104; sonpockl aAna ToBTopeHns B—13
{c. 268); sagxaun 1020 (6, B), 1024 (6), 1025 (v, =, u), 1032,
1057, 1061 (6), 1062, 1064.

OcuroBHEIe TpefoBAHMA K YYAmMKMCA

B pesyneTaTe H3yYenHs TNaparpada ydaln@Eecda JOJHEHEI
yMeTh (OpPMYIHDPOBATE M IOMABLIBATE TEODEMY € DOIOMANH
TPEYIOJBHAKA, TEODEMBI CHHYCOR H KOCHHYCOE; YMETh oihac-
HATHL, YTO HASHIBAETCH pelMeEHeM TPEYTOJMLHHMKA H KAK DeIna-
HITCA TPH GCHOBHBE 38J49H BTOIO THNA; YCBOHTE YTBEDHIEHHE
sagaun 1033; yMeTh PACCKASATE 0 IPHUMEHeHHH TPHIOHOMETDI-
YecKHX (OPMYJ B H3MePUTeNLHBIX pafioTax Ha MeCTHOCTH KAK
o6 ofHOM H3 NMPAKTUYEeCKHX OPUIMKEHHMI TeoMeTPHH; YMEeTh
pemaTs zagayuu THOa 1025 (a, e, a).

§ B CxanspHoe npoM3aBefeHUe BEKTOPCB (3 )

Hassagenwe naparpadia — BBeCTH emié OgHO AedCTBHE
HAJ BeKTOPDAMH — CHAJIAPHOEe YMHOMEHHE ReKTODOR, H3YYHATH
ero CBOHCTEA If MOKANATE, KAK IPUMEHACTCA CHATAPHOE Opo-
H3BEIEHHE BEKTODOB [UPH DEINeHHH TeOMeTpUYBCKHX 33aad,

Hayuenne naparpada MOMKHO IOCTPOHTE CAEAYICIINM ofipa-
S0M! CHAYAJla PACCMOTPETh NOHATHSA YIJa MeXAYy BEKTOpaMH U
CKANAPHOTC NPOM3BEHEHKS BeRTOPOR (1 4), aaTeM — CHAIApP-
HOE NPOHMAREAEHME B KOOPAMHATAX, €ro CBOHCTBA H OpEMEHEe-
HHe K pemeHal) 3agad (2 ).

T'eTORHOCTE K BOCHIPHATHK) HOBOMO MATEDHANA MOJKHO
OPOBEDHTE ¢ NOMOINBIO CJASAVIOINETD MAMeMIMULECK020 JuK-
MAauma:

Bapuanm I

1. Muaromaau napannenorpamma ABCD HepeceKaloTeA B ToU-
¥e (. KaKEe BEKTODR KOJIHOEAPHL BexKTopy AO7

2. Jmarosany napamsnenorpammva ABCD nepecersiorca | B TOU-
ke (), Kaxme BeKTOpEl COBATIDABNEHEI ¢ BeKTOpOoM (OB?
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30

4,

JduaroHann napannenorpaMMa ABCD pepecexaloTess B TOU-
—_—
ke (), Kakue BexTopnl pasaH pextopy OC?

TIpn kaxom yemoBrE |a + 5| = |al + (517

5. HasecTHo, uto |OA| =3, |OB|=4. Haiigure |OD|, ecam

AOBD — npaMOVPONBHHK.

. B Tpeyronsuuxe CDE DE=5, CE =4, /C=45°. Haiigute

cropony DE.

B rpeyronwauxke KLM KL=ILM=5, KM =46. Haifigurte
kocuEyce yraa L.

B Tpevronsauke OPY A0 =60°, /P =75, OP = 8. Haiign-
Te CTOpOHY PQ.

Bapuanm I

. dmaromnannm pomba KLMP nepecexaiorca B Touxe T. Kakue

—
BEKTODLI KONNWHEAPHEI BeKTOpy MT?

. Mmaromranu pomba KLMP nepecexaiorca B Toure T. Kaxue

—_—

BEKTODLI COHAOPARIEHH ¢ BeKTopoMm KM7

Jnaronarn pomba KLMP nepecexaorca B rouxe T. Kaxue
—r

BCKTOPEI paBHEI BexTOpYy TLY?

lpm xexom yemosun ¢ —d| = |c| - |d1?

HizsecTHO, uTe TOoukH W D jelkar cOOTBETCTEEHHO HA
ocax Ox 1 Oy opamMoyroabHoM cHcTeMsl KoopaueaTr. Hait-

aure |OC+0D]|, ecan |OC| =5, |0D] = 12.

. B mpeyronsauxe ABC AB=BC =8, AC =4. Haiigure ®o-

cHHYyC yraa A.

. B rpeyroasauxe BCD BC=6, /B= 175", £C=45°. Haiign-

Te cropoRy BD.

. B TpeyroanEurxe DEF DE =6, EF =7, £ E = 30°. Hafigure

cropory DF,

Ilpn o0LACHEHME HOBOTO MATEPHANA MNOJEe3HO O0paTUThL

BHMMAHKHE YYANMXCA Ha TO, 4970 YroJd MeXJAY BEKTODAMH —
aTO HE TeoMeTpHYecKan QHTYpa, A BeIHTIHHA (TPagycHAs Mepa)
COOTRETCTPBVIOINETC YVIJI&a, B YACTHOCTH, YroJd Me Iy COHANODAB-
JEHHLIMM BeKTODAME CYHTAETCSA PABHBIM HYJIK rpanycos. ITpu
BREJCHIHY INOHATHA CEAIADHOT( IIDNOHA3IBEICHEA BEKTODOB Heob-
XQAUMO IOZUEPHKHYTh, 4YTO B ONIEUHE OT CYMMBI H PasgEOCTH
BEKTODOB CKANAPHOE NPOM3BEEHHE ecTh uucio (craxap) —
HMEHHO 2TO H OﬁyCJIOBHJIO Ha3BAHNEe ONIepAallHN.
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CrangpHoe NPOH3IBENCHEAE BEKTOPOR

b
a o _
a
c
b
é—
EAY Eay
ab=u ab=0°
AN
ac=180"

(ﬁ:90‘]a(5l5}

[ EAY
ab =|a||blcos (ab)

N Ecau a+0 m Eiﬁ,T/t]\:
a) (0°<ab<90") & (ab> 0); 6) (90" < ab<180") < (ab< 0);
- = —— e —— =
B) (@ L b) = (ab=0); r) (ab=0") <> (ab=lallbl).

2 .. 2
a =aa=|al

Puc. 17

TIpn ofbACHEENH MATEpHAAA YA0OHO BCIONL30BATE TAGHH-
ny (puc. 17).

Masi paboTE B KJIACCE PEKOMEHAVIOTCH IAHAYH 1039 (a, 6,
#x, 8), 1040 (a, g, e), 1041 (6), 1042 (a). B KORETPOAUPYIOIMI YD
CAMOCIMOATREALRYID pabdomy MOMHO BHJIIOUHTE CAeRYOLIHe
a3a1aHHsg:

CamoctoaTennHana paboTa

Bapuarm J. Bagasua 1039 (s), 1040 (=), 1041 (»),
1042 (m).

Bapuanm II. Bagapma 1039 (r), 1040 (6), 1041 (a),
1042 (r).

PaccMoTperne GHOPMYIL! CKATAPHOTO NPONSBEREHHA B KOOP-
ANEATAEX H CBOHCTR CKAJAPHOPO IPOU3BEACHHA BEKTOPOB IOJIe3-
HO MPeJBADATL CREAVIOMIMM MameMamuieckum Juxmanmon:
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Bapuanm 1

— —3 — =

- - . r . ] »
HaeecTrO, w10 ¢ =3i ~j, rae i © j — KOODAHHATHLIC HEK-
—

TOPhL. danHiuare KOCDOTHHATHE HEKTOPA <.

— —3
. Jdan Bexrop m{0; 5}, 3anumnre pasnoyKeHme BEKTOPA M TO
—_ —_

KOOPAMHATHRIM BEKTODAM [ M j.

Jaee BEKTOPHI F{—l; 2} m n_{{z; 1}. HaitanTe KOOPZHHATEI

— —

CYMMEI BEKTODOE ¢ M 7.

4. HalianTe KOOPAMHATHL BEKTODA —35’, ecJaIH E{—S; 0}.

5. HaHEI BEKTOpPE 3{5; 6} n F{—~2; 3}. Habhinure KOOPAHHATHI

BEKTOD& ¢ = a — 2b.

JBe CTODOHBI TPEYTONBHHMKA DABHLI 7 CM H 3 ¢M, A Yrox
Mex xy uump pased 120°. Haitnwre Tpersi cropoRy Tpe-
¥TONBHEKA.

B TpeyTonbHEKe ABC LA =45° AB=2, AC=3. Borauc-
anre AC- AR,

—_ —
. CramapHoe mpoManefeHHe HEHYIEBWX BEKTOPOB & W b pam-
—_ —

HO HyA®. YeMy paBed yroJ Me)MAY BeKTOopamM# a u b?

Bapuanm II

—_—

. Jan BexTop 5{3; 0}. SaOoumpTe pasHOKEHUe BEKTOpA p 10

KOOPAHHATHRIM BEKTOpaM i H j,
-

- = - ;

HapectHo, uTo d=-i +2j, rae i ¥ j — KOODPAMHATHDIE
—
BEKTOPEl, SaNHIIATE KOOPAHHATLL BEKTODA d.

3. Haiipure ROODIHHATLEI BEKTODA —?;, B8CJIH ?;{0; 2.

4. JIa"bl BEXTOPKI 2{2; —1}_1} ;{3; =1}. HaligyTe KOODAAHATEH

PABBOCTH BEKTOROE ¢ H €.

. JaHH BeKTODHI F{—l; 9} u r?{S; —2}. Haiiaure KOOpAEHATE

BeKTODA p = 3¢ + 1,

. B rpeyroaemuke MPQ LM =135, MP=5, MQ- 2./2.

Bruncanre MP - M@,

JBe CcTOPOHH TPEYrOALHHKA paBHLl 3 M uM 9 M, a yrox
MeXAY HMMRB pases 60°. Haligwre Tpersio cTOpoHY Tpe-
YTOJBEHKA,

YeMy DABHO CKAJAPHOE I[POM3BEJIEEUE KOOPHUEBATHBIX BEK-
— —
TOpOB I H j?
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CranspHoe OpoH3BeIeHMe B KOOPNAHATAX

y it
| a alxy y
alxy; {25 4} _
ab=x,%; + ¥,
b{xziyz}
o * = XyXg+
b{xy ya} cos {ab) = 1X2 + V1Y

Jx12+y12 x22+ yzz
CroficTBA CHATAPEOTO IPOUEREJEHHA BEKTUPROR
.2 2 -~ . s
Da =0 (a >0 apr a=0); 2) ab=ba;
8) (a +b)e =ac + be; 4) (ka)b=k(ab).

e, 18

Hayugerme TEOPEeMAl 0 CKATAPHOM TIPOHIBeJeHHU BEKTOPOB
B KOOPIHHATAX ¥ CEOMCTR CKAIAPHOTC OIPOHSBEACHHA IOJE3HO
NOCTPOUTE T&K, YTODH YUAIIMecHs CAME NPOBORMAW amrelpa-
udgeckHe npeodpazopanmg, [lodydeHHBIE PESYALTATREI MOMKHO
ERHECTH Ha HacTenayo Tabxuany (pac. 18). Ocoboe pHHUMaHME
cHeAVeT YISMHTE QODMYTHDPOBKE yTBEp:EAeHAA (ciemcrnme 1)
006 YCNOBMH OePHeHIAKYJISPHOCTH HEHYJIEBHX BEXTODOB Jepea
HX KOODPAUHATHI, KOTGDOE CPOPMYyJAHPOBAHO C¢ HCIOOAE30RAHM-
em of0poTa «TOrAa ¥ TOJBKO TOrgas. Haubonee moaroToBiIeH-
HEIM YYAIIEMCSH NOJXeSHC pasofparscd (C NOMONIBIO YUHTENT),
YTo AZAHO M 4TO TpefiyeTcA JORA3ZATH, €CIH B (OPMYNHPOB-
Ke 0CTABUTE TOJLKO CHOBO «TOCHA#, & TAKMKEe eCJIH OCTABUTh
CJIOBA <TDJABKD TOTAAS,

B kaacce MoEHO peiinTh sagaun 1044 (a), 1047 (a), 1048
(zns vrira 4), 1051, 1053, a Taxoxe pazobpars PeIIeHRA 3afay
1054 » 1055.

IIpu oficy:xaesmu 3agauym 1055 crexyer ofpaTHThL BHHMAaHMe
YUAIMXCH HA TO, WTPO BBEACHHE CKAMAPHOIO OPOV3BEACHNSA BEK-
TOPOR TOJBOILCT IPHUMEHATL BeKTOGPHHI anmapaT A8 PeineHusa
zagad, B KOTOPHIX TpebyeTcA HAHTH YIAL MHOIOYIONBHMHE.

Ona ofygatomiell camocmoameavroll pabembi MOMEO HC-
TONR30BATE sanaun 1044 (6), 1045, 1047 (8).

B saxmoueHye MOKHO ITPOBECTH KOHTROJAHDYIOIOYH CAMO-
cmoamensvHy0 patomy,

CamocTtoatensHan pafiora
Bapuawm I. Bagaun 1049 u 1068.
Bapuawm II. 3agaau 1065 u 1052,
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Mox=o HCIIOARIODBATE TAKXE HEeHKOTOpPLIE 38024yl BADUAHTOR
caMocTOoATENLHEIX pador C-12 w C-13 w3 JHAAKTHYECHHX Ma-
TEPHAJIOR,

Homa: mn. 105—108; sompocsr Ansg nosropens 14—22
(c. 266—267); samaum 1044 (), 1047 (8), 1048 (mus yrzos
B u (), 1066.

OcBoBHEEIe TpefoBaHMA K YYAKUMCH

B peaynsrare mayuenns naparpada yyanecs ZOMMHL YMETh
OOBACHHMTD, ITO TAKOE YIoA MEMIY BEKTOPAMH; (OPMYIHPOBATE
ONpefeieHre CKANAPHOrO OPOM3BEACHNA IBYX BEKTOPOB; BLIBO-
INTE (OPMYIEI CKANAPHOTC NPOH3BENEHWA H KOCHHYCA YIVIA
ME¥/IY BEKTOPAMH YeDed KOOPIHHATE BEKTODOB; OpMyMpPOBATE
H O0OCHOBEIBATE YTEEPAEHWA (O CBOHCTBAX CKAJSPHOTO IDOM3-
BEJleEHA BEKTOPOB, NPOBOAA CAMOCTOATENBHO CCGOTBETCTBYHMIIHE
anrebpamdeckre NPEOOPAIOBAHNA; YMETh DEIIATEL 3alauM THOA
1044—1051; HauGOAeEe IOArOTOBNAGHHRIE YUAIOWECH AOJIKHBI VG-
BOHTH, YTC B YTREINKARHUAX O NEPOEHINKYAAPHOCTH HEeHYAEBLIX
BEKTODOB OTHOCHTCH K CIOBY «TOTHA» (UTO JAHO K 4TO Tpefvercs
AOKASATE) M UTO — K CIOBAM «TOALKO TOTLIAW.

Pemenne 3amaq (2 u)

HasnauerHe aTEX YpPOKOB — 3aKpemjieHHNe H MpoBepKa 3HA-
HUi H yMEHWE yYaNTUXCs, cHOPMHPOBAHHLIX OpPH MIYYEHHH
ranappi XI.

ITepBLIif YPOK DONESHO HAYATE CO CAESAVIOLIETO AuKMAaHmMa,
OpOBEPAICIIEre 3HAHMHE TI0 TeMe «CRa.napHoe OpoOK3BegeHIe
BEKTODOB» .

Bapuanm I
- b d
1. BrlunciuTe ckansaproe MOPOM3BEJeHUEe BEKTOPDOB a4 M &,
ecau la| =2, |6 =3, a yroa Memay mumum paaen 120°.

2. Crayaproe npoM3nefenne HEHYJIEBBIX BEKTODPOB c u e pas-
E0 0. OnpeaeanTe yroya Mexxay BeKTOpaMH PR c.

b d

3. BrumciMTe CKAIADHOE NPOMSBEICHHE BEKTODOB M H 11, ec-
1u m{3; -2}, ni{-2; 31,

4. Hafigume yron MexJy HeHYJeBHIMH BEKTOPAME a{x, Yyl u
b{-y; x}.

3. quncnm‘e KOCHHYC YTua Memay BEKTODAMH p a q. ecJn
p{3; —4). ¢{15; 8}.

6. Jaunl seXTops! ;{2; -3l = F{x; —4}, IIpK KaKOM JHAYCEHH
X 3TH BEKTODH NEPIeHINKYIAPERI?
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Bapuanm 11

— -
. BrluMCIONTE CHANApEOGS NPOH3BeACHME BEKTOPOB M H N,

ecnm |m| =3, |7] =4, a yron Memay Eumu pasen 135°.

- —

. CranspHOe TIpOH3BEIEHHE HEHYJEBRIX BEKTODOE [P ¥ g paB-

HO HYAD. OHDE,[IEJIHTE YroJg MEXAYy STHMHE BEeRKTODAMM.

BriumcanTe CKAIADHOE NpPOM3IBEAeHHe BeKTOpOB ¢ H b,
ecnm a{-4; 5}, b{-h; 4}.

-
. Haligure yrom Messay HeHyJeRHIMH BekTopam# ¢ {x; —y} u

d{y; x}.
BerupcaNTe KOCHEYC YIVIA MeXaAy BekTopamu a H b, ecnam
a{—-12; 5}, 8{8; 4}.

Ja#sl BeKTOPLI 5{3; y} n ;{2; ~6), [Ipy KaKOM FIHAYEHHH
Y 9TH BEKTODH! NePHEBANEYIAPHEI?

Ilanee MoxHO paccmorpers sajaum 1025 (6), 1058, 1059 ¢

B&NHCELI0 PeIMeHN B TETPAJAX, & 3aTeM peinATs jagaun 1040 (1),
1042 (6}, 1050, 1060 (8), 1063.

YyaummMesa, BHIOOJIHHBIOAM BCe 34MaHHA, MOMHO NpeAno-

WHUTE 3amaay 1029,

Hﬁpﬂ}ly ¢ BTHMHY BAPHAHTAMH MOXHCO HCOOIB3OEATE BADH-

aHTHl MaTemMaTHdeckoro guxTamTa MJ-2 Ma ARGAKTHIECKHX
MAaTEPHAIGB.

KouTponsHas palBiota N 3 (1 v)

Bapuanm I

. Hafiaure yrox Mesxay aydoM (04 U DOIMEHTeIRHOH OOJY-

ochlo Ox, ecu A(—1; 3).
Pemnute TpeyronbhHux ABC, ecnm £B=30°, ~C=105°
BC =32 cm.

Hafinure xocunayc yrma M rtpeyroneHuka KLM, ecan
K(1; 1), L(—2; 4), M(2; 0).

Bapuanm II

. HafizuTe yron Mmexay nydom OB m noxoxurearHolt moay-

oceio Crx, ecnu B(3; 3).

. Peum-re Tpeyronsakukx BCD, ecan LB 45° £ D =80°

= /8. cm.

Haiizm*re KOCHHYC yrjaa A TpeyroasHuka ABC, ecnnm
A(3; D). B(O; 6), C(4; 2).
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Bapuanm 111

. Haitaure yron mesxay nsyuoMm OC A DOXORUTEALHON mony-

ocei Ox, ecan C(\E; 1).

Pemure Tpeyroasuux CDE, ecan ~C=60°, CD=8 M,
CE =5 gm.

— — —_ 3
. Ha#izuTe XOCHMHYC YIJIA MeXIY BEeKTODAMH a4 MU n=a—b,

ecnR |E| =4, la =3, ab=60"

Bapuanm IV

Hadizure yron mexay nyuom OD u NogoMHTEIBHOR TOTY-
ocepl0 Ox, ecaur D(—2: 2).

. Pemnre tpeyronsuux DEF, ecimu DE=5 m, DF=8 n,

EF=4 M.

. HaliznTe ROCHHYC yria Mesay __BEKTOpaMu ; =; +§ u

— —

g=a-—b, ecain |E| =5, l?ﬂ =8, ab= 60°,

MoxxHO HODONB30BATL TAKMKE HEKOTODLIE 3AJAYH BAPHAHTOR

KOHTPOMBHEX paboT K-2 u K-8 w3 quaaxTHYecKux MaTepHAI0B,

DO -

IIpymepHEIe BAPUAHTHI KAPTOUCK
A YCTHOrO Onpoca YIamuXcs
Bapuanm I '

Y10 HASRIEAETCH TAHTEHCOM M UTO HASLIBACTCS KOTAHMEH-
coM yraa a7 Jlns Kakpax BHAYEHWM O TaHreHC (KOTAHTeHC)
He eYIecTEYET H O0UeMy?

ChopMynIHpyiiTe B JOKAMHTE TEOPEMY CHHYCOB.

. Jlansr BeKTOpL ;v'{x; -4} m 5{2; 3}. Haiigure sHaueswe x,

ecmu p Ll q.
Bapuanm 11

. HapumuTe Gopmynel npHpesenud.

ChopMynupyiiTe i1 ZoKamuTe TEODPEMY KOCHHYCOB.

. Hafiamre cranApHEOe OIPOMAREICHUE BEKTOPOB ;{—5; 7 =

pi2: 1)
Bapuanm 111

. Hro Takoe cKAMAPHOE OPOUABEAEHNC BEKTODOB?
. ChopMyanpyiire B J0KaMUTE TEODEMY © BLITHCACHHUH

LIOOIAZH TPEYTONBHHKA II0 ABYM CTODPOHAM M YLV MesX-
IV HHMH.

. Hafignmre KocuHye yraa A vpeyronsmmka ABC, ecan

AB=8 m, AC=6 M, BC=12 M.
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Bapuanm IV
1. Kague 7Ba BEKTOpPS HARKIBAIOTCH HEPIIEHAUKYIAPHLIMHI?

2. Bupenute $GOPMYAY, BRPLKAKINYI0O KOCHHYC YIIA MeXay
HEHYJIEEBIMH BEeKTODAMH Yepes MX KOODAWHATHI.

3. Haiigure camye yraa B Tpeyroasnura ABC, ecnin AB = 5 cm,
AC=8 cm, /0 =3,

KomMmenTapuu ¥ pexoMeHZANHH
mo pemeHMI0 3anayd raasm X1

1019, D1y sagasy nedecooGpasHo PeMMTs CHauYana B ofmieM
rane. FcmH M3BECTHE! KOOPAVHATH X U y Touxn A B x# 0, To
3 papeHcTE y = OA - sina, x = 0A - CcosSq, pa3ye/lHE IEPBOC M3
HUX fOWIEHHO Ha Bropoe, momyumm ¥ —S0% p e ¥ _tgq,

X COSs(L x
4 W3 STOTO PABEHCTBS MOMKHO C [OMOIILIO TAGNHO UJIH MHKDO-
KANLKYJATOPA HARTH 3HAUEHNE ¢, B JacTHHX cAydadAX peme-
HIIe MOMHO HAMTH HHAYEC: :

a) 2=0A" sing, 2= 0A " cosa, OTCIOAA COSQ = ginc u, cae-
ZOBATENABHD, = 45°.

6) 0= OA - coSw, CIefOBATENLHO, €05 =0 m o= g0°,

1029. TMycre AABC — paHBE Tpeyroasumk, BC=a,
/B=a, £C=p, AA,, BB,, CC; — GuccexTpHChl TPEYroAbHA-
Ka (pac. 19).

1. PacemorpuM TpeyroasHux BB,C:
B8 __BC_ g —180°- (& +5),

ginC sinB;

1103TOMY
asinfl

sinB = si.n(% + B] u BB, = —n(u—ﬁ)
81 -2*+
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2. Paccmorpmm Tpeyronbhauk BC,C:

£9 _ _BC ging, = sin) u+ﬁ)

sinB  ginC,

CIEeAORATRIEHO, :
i
CC, = 2318 __

ain(u. + EJ

3. PacemoTpum rpeyronnmux ABC:

] _ BC
LA =180"—(a+ ), smC = sina’
OTKYAA asinp
AB= sinfo—~ B)

B rpeyromnunke AA B
L AAB=180°—q - [90°—“_2tﬁ)=g[}“_%+%_

Ecimm o 2 B, To %—E;;O, H TOTJ3

sin| (90° - % %+ E = cos[% - )

Ecmm o <, To %—g<0, ¥ TOTXA

i s _ 0 E = E — E\I
sm(QO 5+ 2] ms[2 5
Hanee, B TpeyrosnHuie AA B

AB A4,
sind4B  sinB’

gainf - sina
sin{. | Bleosy’

OTKYyAa AA;=

;B, Becau o = f3; «/-E—_, eciaH o < f3,

1058. IIyeres ABCD — ,I[aHHBIEl poM6. Bripasum BexTOphI
AC u BD 9€pe3 BEKTODH AB u AD:

AC=AB +AD, BD=AD - AB.
Hcenonpsys sTH BHPAXXeHHA, TOLydaeM
— — —_— — — — a2 —_—
AC-BD=(AB+ADNAD-ABY=AD —-AB =0, rtak KAK
AD = AB. Crnegosareasso, AC | BD.

10539. Ilycre ABCD — BLIDYKALIAE 4eTHpPEXYrOABHHEK,
O — Touka mepeceueHNA ero amaraHanel, £ AQB = a. Torga
Sapcn = Saop + Spoc + Scop + Saop. Hafizém nromaas xammo-
IO H3 YETHIPEX TPeYTOJbHHKOR, MOJLh3YACL TEOPEMOH © muo-

Toe y=

54



AN TPEYTOJAbLHWKA., YIuTEIBaA, 4ro sin{l80° - o)=sin o u
AC =40+ QC, BD = BO + OD, nonyuaem

1 .
Siacp = --AC ~BD -sina,
1063. Banumem papeHcTBO S,45.= 8/ pn + S cp, BOCHOAL3O-
BaBWIKNCE GopMyJoH NIOMIAAN TPEYTOJLHFKA:
lt!n:s‘n =1 i E+l bsin -
5 ino= zxcsing + 5 xbsin 5,
. N x
rae x=AD. Orcioga, VIHTEPAA, HYTO sina= 231n%cos—,
HAXOAUM X: '

2bc - cos>
x= 2
b+e
1069, Hycres AABC — panenii pasHOOeApeBHEBEDT Tpe-
YrOJNBHUK ¢ OpAMEIM yramom C, AM n BN — MeguaHsl Tpe-

yroapHuKa. BeeaéM NpAMOYTOIBHYH CHETEMY KOORAHMHAT ¢ HA-
yagoM B TouKe ¢ Tak, q9ToOE Karer CA Jexan HAa
IOJOMUTERLHON moayocH abenuce, a kater CB — Ha DOJOMH-
TeAbHON OOJYOCH OpAMHEAT. B KadecTBe eJHHHNOLI H3MEPeHURA
OTpeskoB Bo3LMEM oTpeack CA. B arcit cmcTeme KoopguHAT
Touku A, B, M u N mmewnr xoopaunatal 4 (1; 0), B (0; 1),

.1 1.
M({}, 2], N[z,OJ, n-i);romy I
AM{~1;§}, NB{—E;I}.
Mo dopMyne (5] i, 107 HAXOIHM cOsQ, DAe O — YroJd Meix-

AV BeKTOopaMH AM n NB cosd = %
IMo TpuroHoMeTpHYecKuM Tabrumam HaxoAamm o = 36°51°.



FrMABA

, " . AnvHa OKPYXHOCTM U NaoLwagb
Al prra (12 u)

B aroit riaBe paccmMarpuBalOTCH TPaJULMOHHBIE BOIPOCEHI,
CBA3AHHLIE C IJHHON OKPYXHOCTH ¥ IUIOIIAALIO KPYTa, B 4ACT-
HOCTH, JAOKa3BIBAIOTCA TeopeMbl 00 omMcaHHONW M BIHCAHHOM
B NPaBHUJIBHBIH MHOI'OYTOJILHHUK OKPYKHOCTHAX.

BeiBog GhopmMys AMMHEI OKPY’KHOCTM M IUIOINAZM Kpyra
OCHOBAH HAa HWHTYMTHBHOM IPEJACTABJIEHHH O Ipejese: IIpH
HEOTPAHMYEHHOM VBEJIWYEHHH YHCJIA CTOPOH NPABUJILHOTO
MHOT'OYIrONbHUKA, BIHCAHHOTO B OKPYMHOCTb, €ro II€PUMETD
CTPEMUTCA K [JIHHE 3TOH OKPYXKHOCTH, a €ero IJomanab —
K IUIOLIAAM Kpyra, OrPAHWYEHHOI'0 OKPYKHOCTBIO.

IIpuvepHOe MOypoYHOE IIAHMPOBAHHE
y4eOHOro marepmaJjia

Homepa
JMnpaxT-
Ilaparpad raasmi Hucio | sanau u3 qYecKue
_ ypoxos | paGoueit Ak
TeTpaxm PR
§ 1. IlpaBuIbHEIE MHOTO- o . .
- 4 61—71 C-14, C-15
§ 2. Jlnuna oxpyskHOCTH - g ;.
i chm—" 4 72—85 C-16, C-17
Pemenune szagau 3 61—85 =
Konrponsuas paGora Ne 4 1 — K-4

§n MpaBunbHbIe MHOTOYroNbHUKK (4 4)

Hasnauyenne maparpada — BBeCTH NOHATHE NPABHIBLHOT'O
MHOT'OYTOJIBHHMKA, JA0KAa3aTh TEOPEMbI 00 OKPYKHOCTAX, OIU-
CaHHON OKOJIO NPABUJIBLHONO MHOPOYIOJBHUKA M BIMCAHHOH B
HEro, BBIBECTH (OPMYJIBI, CBA3LIBAIOINME IIOMAAb H CTOPO-
HY NPaBHJIBHOI'0O MHOTOYTOJbHUKA C PAAUyCaAMH BIIMCAHHOH H
ONHMCAHHOM OKpyskHOcTeH (OHM OYAyT MCIONL3OBAHBI IPHU BhI-
BoJie OPMYJI JJIMHBI OKPYXHOCTH U ILIOIIAAM KpPyra), paccMo-
TPeTh 3aJa4i HA IOCTPOEHHE NPABUJILHBEIX MHOIOYTOJbHHUKOB.

Hsyuenune TeMBl pEKOMEHAYeTCHA pasfelNTh HA ABA ITa-
Ima: mepBble JBA ypoKa MOCBATHTH IIOBTOPEHHMIO MaTepuasa,
KOTODBIM HOHaxobMTCA B JaHHOM naparpade, ¥ HM3YYEHUIO
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no. 109—111; TpeTM# H 4YeTBEDPTHIH YPOKM — HIYIEHHID
oo, 112 u 113

Tlopropenue GOpMyaL] CYMMEI YIJACE BLIOVKICTO MEOLO-
YrONBHHAKS, CBOBCTE GHMCCERTPHCH yria H CepefUHHOTO Iep-
NMeHAUKYNAPa K OTPedKy, TeopeM 00 OKDVIKHOCTAX, BIHMCAHHOM
B TDEYIOJBHHK H OODHCAHHOH OK0OJ0 Hero, NPHIHAKA PABHO-
GegpeHHOTO TPEeYTONBHHKA, CBOHCTRA KACATENBHOM K OKPYMK-
HOCTH HOJIEZHO NMPOBECTH B XOA¢ PEIIEeHHA CACAYIOMMX IAJAY:

1. Bece yraml BRIDYKAONG ODATHYIONBHHES PABHEI IPYVT APYrY.
Hafimure BeIwYHHY KAXKAOTO VIJA,

2. HoxaiKHTe, YTO TPEYTONBHHK, ABE BRICOThI KOTOPOIQ DPaB-
HEI, ARJAESTCA PaBHODEZDEHHEIM,

3. ORpyMHOCTE Dauyca B ¢M KacaeTca ¢TopoH yrjaa A B
Toakax B H C. Hafigmre anmunr oTpesxkoB A8 u AC, ecan
LEHTP OKDYMHOCTH yAanéH OT BepmIuHEI yrua Ha 13 cm.

4. lIpe oRPYKHOCTH ODepeceKalnTesa B Togkax A u B, Hoxamu-
Te, 4TO OPHEMAS, OPOXOAHAMEd 4Yepe3 UX IEeHTPH, IIepneH-
AUKYIEADHA K OTpeaxy AB.

5. [oxamxwre, wro B paBHOOBIDEHHOM TPEYTOJLHUKE IEHTD
BOHCAHHON OKDY:KHOCTH JeMHT HA OaHOH HI MeguaH,
8 OeETD OMHCAHHOH OKDYXHOCTH -~ Ha TOH Re MeLnaHe
HIK e€ MpOSOIIMN(CHIH.

6. JokakuTe, YTO PAjHYC OKPYXHOCTH, BIMCAHHON B PABHO-
CTOPOHHUHE TPEYTONBRHHK, BABOS MEHLINE PAIAYCA OIMCAH-
HOH OKOJIO HErD OKDYMHOCTH.

7. YernipéxyronsHEuk ABCD BNmcaH B OKPYMKHOCTE. JLOKARCHI-
Te, 9F0 LA+, C=2B+ 2D,

8. Hokxamure, uTO Lua nmomagd S nobordo MHOTOYTOILHHKA,
ONACARHOTD OKOJNO OKDPY;KHOCTH pPaauyca r, CIPABEAJIHES
dopMmyna S=p:r, rae p — NONYIEepPHMeTH MHOTOYIOJIEHHEA,

Jajee MOXHO BReCTH IOHATHE NPABIJIBHCTY MHOTOYTGIBHU-
K&, MPEeA0KATL YHAIMCH BRIBECTH QOPMYyAy AAd BRIYHCACHWA
ero yrira ¥ peuustts aagagu 1078, 1079, 1081 (), 1083 (B).

Barem QOopMYyIHEPYHITCH TeopeMu 00 ORDYMHMHOCTAX, ONH-
caHHOR OKOJMO HPAaBEIBEOTO MHONOYTMONLHHKA W BIHCAHEOH B
Hero. JforasaTenbCTBO NEPBOH TEOPEMbI MOMKHO PACCMOTPETH
B KJacce, 4 A0KA3ATeNbCTBO BTOPClH H GOpMYINpOBKU CAEA-
CcTBMH yaaliecs MOIYT H3V4IHTE JoMma. IIlpmmenenue nepsoit
TeopeMbl [eiecoO0OPA3HO MNQOKA34aTE Ha zagauax 1084 m 1086.
daTeM MoEHO 0bDCYAuTE pellennA 33789 1080 u 1082 n pe-
OI¥Th CASAVION[HEe JAMAYN:

9. HoKadKKTe, UTO BCE AWATOHANM OPABHILHOTO OATHAYIOJL-
HHKXA PABHEI, :
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10. Ha kaxpaoit 12 ¢TOPOH KBaJApaTa OTMeUeHEBI JBe TOUKH,

OeNAInne KasKAVE CTOpPOHY B ormomreHMu 1 V2 i 1. Ho-
HKAMHTE, 4TO 3TH TOYKH CAYMAT BENIIHHAMI NPAENALHOTO
BOCEMUYTOJILHHKA.

11. IMocTpoiiTe ¢ DOMOINEK TPAHCOOPTHPA H LHUPKYJIA Opa-
BHJILHHE ITATHYTOJLHHAK.

B koHOe BTOpOrt ypoOKA MENATeNBHD HPOBECTH CAMOCHOR-
mervMyw padoimy.

CamocTtoaTtensHan paboTta

Bapuanm 1
1. Bazaun 1081 (6), 1083 (r}, 1084 (r).

2. Jlokaxunre, 4T TpH BEpPHIMHbI IDPABHJILHOMD INECTHYTOJIb-
HUKA, B3ATHE Yepe3 OfHY, CJIYKAT BEPIIHHAMHA IIPABHJIh-
HOT'C TPEeYTOJLHHKA.

Bapuanm II
. Bagaugm 1081 (r), 1083 (a), 1084 (e).

2. Joraxm\Te, ¥TC Y4eTHIRE HEDINHHE IPABHIBHOTO BOCEMHYTOIb-
HHKSA, B3ATHIE YEPER OOHY, CIYKAT DEPINEHAMH KBAJpaTa.

[

Mo'EHO HCHONB3OBATL TAKINKE HEKOTODRIE 3AAAYH BAPHAHTOR
caMacToATenbHOM paGorel C-14 nz pMaaxTEYeCKHX MATEPHAJNOB.
CHIBEBIM YUAIIMMCH MOMHO UpejuioxuTs aagauy 1207 (a).

Hdoma: mn, 109—111; sonpocur ana moesropenus 1—4
{c. 284); aagauu 1081 (a, 1), 1083 (6), 1084 (x), 1085,

Brieog dopmyn (1)—(4) ua m. 112 yuebmuxa yuammecs
MOTYT IPOBECTH CAMOCTOATENBHO NOJ PYKOBOACTBOM YIHTEIH.
Jdna 3Toro DOMe3HO 3ACOTOBATE HA JOCKEe HeOOXOIHMELIe depTe-
xKH. IlpeABapHTeNbHOS BHAKOMCTEO ¢ QOPMYIAMH MOMHO IIDO~
BECTH B XOo4e (PPOHTAALHOrO PEIneHNA CcAeAVIOmei aamaqm:

IIpaPUNBEERIE MHOTOYIOJIBHHE BIIHCAH B OKPYMKHOCTHL Da-
guyca 1 M. Brluncaure ¢TOPORY, HOepumerp, OAOMNALL MHOIO-
YIOJABHHKA W DagHyC BUOHCAHHOH OKDPYXXHOCTH, eCAH YHCIOo
CTOpOH paBHo 3, 4, B.

Iloresuo ma gocke 3aroToBHTL Tabauny. Eé yaamuecs 6y-
AYT 3400AHATH B XOAe PEelIeHHA 3aTadH:

a, P s - r

LN B T -
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Jlasee MOMHO OPEIJICNKHTH YYALIMMCH OPOYHTATE TEKCT
o. 113, mocTpoMTE B TETPASH OPABMJALHEIE MeCTUYTONLHHE,
A 3ATEM H& TOM K€ YepTee — MNPABAJIRHEIE TDEYTONLHHK
M ABCHAXHATHYIONILHHE,

Ilonmesno pemmdTL B KJjaacce szagaay 1098 (a).

Ha BropoM ypoxe BHAYANE MOMKHO ODPAHMBOBATE (GIDOH-
TaasEOC pelrenHe aagas 1089, 1095, 1096, ucDoaezyH npH
STOM CIPABOUHYH HacTeHHEYG Tabawny (puc. 20).

Batem uenecooO0pasHo OPOBECTH CAMOCTMOAMEABHYW pa-
domy.

CamocrtosTennHan pabora

Bapuanm I. Bagauz 1090, 1094 ().

Bapuanm II, 3agaum 1091, 1094 (s).

Hapaay ¢ 9TMMHU BAPHAHTAMH MOJKEHO HCIOJBIOBATE TAKKE
BADMAHTEL cAaMOCTOATEeAbHON patorel C-10 M3 AHAAKTHYECKHX
MATEPHAIOE.

VualuMcd, HHTEPECYIOIIHMCH MATEMATHKCH, MOMKHO ODex-
AoxkuTe 3agagu 1207 (6) u 1208.

Homa: nom. 112, 113; sonpocsl aas NOBropeHHs H—7
(c. 284); sapaum 1087, 1088, 1092, 1093, 1097, 1093 (6),
1100 (B, r).

IpaBRJEHEEIE MHOTOYTWIBENKH
r=Hcos 180
n
a=2Rsin 180
n
s =1Pr
2
n i r S
2
R\E _Ii 3R \fg
2 4
4 B2 %‘/—5 2R?
g
6 a Ry3 3R*J/3
2 2




OcHoBHRLIC¢ TPedOBAHNA K YIANLMMCST

B pesynerare mH3yueHMs naparpadia yuaimMecs JSOJDKHBI
ymers GOPMYIHPOBATL ONOpPEJENCHEHE NPABAJIBHOT0 MHOTO-
YrONMLHHKA, (QOpPMYyAHPOBATE H JOKA3BlBaTh Teopemsr 06
OKDYKHOCTH, OITHCAHHOMN OKOJNC TPABNILEOIG MHOTOYTOALHEKA,
H 00 OKPYKHOCTH, BHHCAHHOI B IPABAALHEIN MHOTOVTONbHUK;
¥MeTh BHIBOIHTE (DOPMYIE] I1A BRIYMCIEHUA YIIa, IIOMATH,
CTOPOHBI OPABHARHOTC MHOMQYTONBHHKA ¥ PAaAMyCca BOHCAHHOH
B HET0 OKDYKHOCTH H NPMMEHATsE MX I[IDH DPEIIeHHH 33784
tuna 1081, 1083, 1087, 1094, 1098, 1100; B xome Haywe-
HEA TeMLl YYALHEeCcHS HOJKHE IPCOHRETE COOCOOHOCTE CAMO-
CTOATENRHO YCRAHBATE HOBHE JHAHHAS, BHBOXHTL HOBRIE

thopMyIHL.

§E ALMHa OKPYXHOCTH U NACUIAAb KPYra (4 u)

Hazaageane mnaparpada — BEIBECTH thopMynsl  AIWHBL
OKPYHHOCTH H OAOH(AAHM KDYra, a TarXe POopMyiIl AJXA BBI-
UMCHEHHA AMHHBL AYVIH OKPYKHOCTH M ONOIGANH KPYTOBOTO
CeKTopa.

B 6 xnacce yuammpeca NoNyYAJAR HATJAAZHOE OPEACTABJIE-
HH¢ O JMHHE OKPYMKHEOCTH B OAOCMAIN KDYra, NOSHAKOMHJIHCE
C COOTEETCTBYIOINHMH thopmynamu. ITocse usyueHHER mpaBHMIL-
ERIX MHOMOYIOJIBHUKOEB OOABASCTCA BOAMOMCHOCT: R KAKOM-TO
Mepe ofocHOBaTh aTH Gropmynasl, OJHAKO CHeAyeT YYECTh, UTO
310 000CHOBAaHEEe HECTPOroe, GHO OCHOBRAHO HA WHTYUTHBHOM
OpeACTAB/IEHHA O Npejese: TIIPA HeOTPAHHISHHOM YEBENIMYEHUN
9HCAA CTOPOH OPABUABHONO0 MHOrOYrONLHHKA, RIACSHHOTO
B OKPYXHOCTbH, €rco IeNUMeTD CTPEMETCA K AJAHHE 2TOH
OKPYMCHOCTH, 8 INIOINAZL — K OAOMAAH KPYra, OrDAHHYEHHD-
ro oxpymuoeten. MayuenHe TeMEl MOMGHO HAYATL CO CIEIVIO-
Wero MameMadmuiecKozo furmanma:

Bapuaum I

1. Haitaute yron NpasuiAbHONO ZeCATHYFOJIbHEKA.

2. Hafizure cTOpoHY UPABAJBHONO TPEYTOJbLEAKE, €CHH DamM-
V¢ ONMCAHHON OKONO HEro OKPY)XKHOCTH paBeH 2 M.

8. Hafizure paguye OKPYKHOCTH, BIHCAHHOH B 1IPpaBMJIBHBIN
TPEeYTrONbHEHE, eCiu PATHYC ONMCAHHOH OKONG HETO OEPYR-
HOCTH DaBel 2 M.

4. HaliapTe nmaowazs OPABANRHOTO TPEYTOJBHHKA, €CIH DAc-
CTOEHWE OT €M0 LEHTPA L0 BEPLIHHEI paBHO 2 M.
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5. BagOHYMTE NpPelJOKeHMe: «¥YIoa ¢ HEDIIHHON B UeHTpe
OKPYAHOCTH HA3SHKWEBACTCH...»

6. Yroqa ¢ BepINUHONA B LeHYPe OPABMJILHOrNG MHOTCOYTOIABHH-
Ka M CTOPOHAMH, NPOXOAAIIMME fepe3 ABE Bro coceIHHE
BepmIAHRI, paBed 36°. CrOABKO CTOPOH HMEET 3TOT MHOIO-
VroJBHEK?

7. Yemy pasen cos 0°?

8. C DoMomMbI0 OBPKVAA ¥ AHBSHKH [OCTPOITe NPABHILHEIH
LIeCTHYTOJIBHAK.,

Bapuarwm II

1. CKOIBKO CTOPOH MMELT NPABHMNILELRII MHOTOYTONBHUK, €CJIH
£ro CTOPOHA CTATMBAET AYTY ONHCAHHOH OKPYMHOCTH, PaB-
v 18°?

2. Haiiaure NAOMAAL KBAAPATA, €CAN PAJAYC ONMUCAHHONA OKO-
O HEro OXPY;EHOCTH paBeH 2 AM.

3. BaKOoRUUTEe OpeLiioKeHHe; «KpyroM HA3LIBAETCH “ACThL TINIO-
CHKOCTH...»

4, Haiizure cTOpOHY KBAAPATA, €CIH PACCTOAHAS OT €T UEeHT-
pa X0 BEPINHHHI PABHO 2 IM.

5. Hafimure paguyc OKDY:KHOCTH, BOHCAHHOK B KBaAparT,
ecJM PAAUYC ONHCAHHOH OKOJO HEro OKPYMKHOCTH pABeH
2 oM.

6. Yeny pasex cos 0°?
7. Hafigre yroa NPaRHARHOTO ACRATHYTONLHUKA.

8. C noMOINBH NUPKYIH ¥ JHHEAKH DocTpoiiTé MPABHJBHEIH
TPLYIrONEHHEK.

Hocroaeky MaTepHan maparpada HeTPaIHOHCHEH M OIH-
paeTca HA OOHATHEE Opefefa, ero M3jodKeRme meiecoobpasHo
aath B opme aeruum. IIyaxr 116 o maomagy KpPYyrosoro
CEKTOPA VHALIHECA MOTYT H3YIHTh CAMOCTOATEIBHC D0 y4ed-
HIKY.

Jna aydmiero ycnoeHuEA ¢opMya AJHHEL OKPYsKHOCTH H
ILUIOIIAKH KPYTa MOKHO permmTs 3agaunl 1101 m 1114 (we BEI-
gepunaas TAGNHIR, BHICJHUThL BEIYACACHHA AAA TPEX Dep-
BBIX CTONOIOB). 3aTeM MOMKEO paccMorpers 3azadd 1102 (a, 6),
1109 (a, 6), 1124, 1126 u opraHu30BATL DPOHTANLHOE pelle-
HHe caepyiorux aajgayu: 1104 (a, B), 1105 (r), 11138, 1116 (8},
1117 (r), 1127,

B KoHIOe YDPOKA DPEKOMeHAYEeTCS HPOBECTH TPOBEPONUHYIO
camocmoamenshyo padomy.
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CaMmoctToATenLHas pa6Gora

Bapuanm [I. 3azsum 1102 (8), 1115 (), 1109 (8),
1104 (6).

Bapuarm II. Bagpauu 1102 (1), 1115 (a), 1109 (),
1116 (a).

Hapazny ¢ srAMBE BapHAHTAME MOM(HO HCIOILROBATL TAKIKE
BADHAHTEI caMOcTOATEensHHX pabor C-16 g C-17 ua guaaxTu-
YeCKHX MATepHaIOB.

Yuaugumed, ObICTPO BEIMOJHANINHM 33JaHHe, MOMKHO Ipen-
noxuTh sagaun 1215 1 12186.

Homa: no. 114—116; sonpocwl AnA mosTopeHma 8—13
(c. 284); sagaum 1101, 1103, 1105 (a), 1108, 1111, 1114,
1117 (2), 1118, 1120.

OcBoBHEBIe TPEeGOBANNA K YHamHMCH

B peayapraTre nayuenma nmaparpada yaampuecH OOMICHE
YCBOMTE (OpPMYJIbI ANHHE OKPY/HKHOCTH H AYTH OKPYAKHOCTH,
NIoINaAM Kpyra; yMersk O0BACHATL, KaKHe UYACTH KDYra HA-
SEIBRKOTCA KEPYIOBRIM CEKTODOM B KPYIOBLIM CeIMEHTOM M KAK
BRHTUCIUTEL TJIOIMAZH STHX (QUIYp; YMeTh IMPHMEHATL HIYICH-
HEle GIOpMynabsl NpH pemeHHM gajad Tmma 1111, 1113, 1119,
1120, 1128, 1127.

Pemrenne zamau (3 q)

HaszraueEne 5THX YPOKOR — SaKPeANTh 3HAHUA M YMEHHS
yUaluxed N0 MATEpHany IMIABHEI, TOATOTOBMTE HMX K KOHT-
poabHOE pabore,

IlepBuifi YpOK NOJE3HO HAYWATDL €O CACKVIOUIETO Mamierd-
murecKozo JuKManma, NOIBONAKNOEro HPOBEPHTE JHAHHEE
hopMyn AMUHK OKPYKHOCTH H AYTH OKPYMKHOCTH, ILIOINANH
KEDYTa H KPYroBOTD CEKTORA:

Bapuanm I

1. Ilnomaas xpyra parHa S. Haliawre ANMEY OrpaHBuYMBaId-
meif ero OKpYyMHOCTH.

2. HailigpTe IIUHY AYTH OKDY)XHOCTH paiuyca 9 M, ecam rpa-
gycHAd Mepa Ayru passaa 120°,

3. Hnuma AyrH OKpY»RHOCTH PaBHA 3%, a €€ paguyc paseH 8.
Hafiapmte rpafyveHyio Mepy 2Toil IyTH.

4, HaiianTe niomwans KOABLA, OrPAHMYEHHOTO EBYMS OKDYK-
HOCTAME ¢ O0IIMM meHThpOM H paawycaMmMe 13 cm H 12 cm.
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5. HaiiguTe niooians KPyroBOro cexropa paauyca 4 M, eciH
eT0 NeHTPalBFHEHA yron paper 45°,

6. Tlnomaar kpyrosora cexkTopa pasHa 18n M°, a €ro LeHT-
panbHeIH yroa pamen 40°. Haggure paguyc CeKTODA.

Bapuanm IT

1. Nanea oxpy:xHOoCTH pasHa C. HajiauTte NNOINAAL OTCPAHH-
YeHHOTO €K Kpyra,

2. HaliguTe maoumagb KOABI(A, OTPAHAYEHHOTO ABYMA OKDYE-
HOCTAMY ¢ OGINMM OeHTPOM B pazmycamu 25 cm H 24 cuM.

3. Hailiznre nuomajnes KPYroeora ceKTopa pagHyca 3 CM, €CJIH
erc NEeHTPAIBRHLLE yron pasen 207,

4. ILaomaabs KPYroBore cexropa paBHa 10n M2, a ero pagmyc
paeen 6 m. Haiinure neHTPARRHBIA YTOJX CEKTODRA.

§. Haiinzure amuay ZYIA OKDPV:KHOCTH pagwyca 6 am, eclH eé
rpaaycHad mepa pasHa 6.

6. Jlauua Zyru oKDY)KHOCTH PAaBHA 6, a eé rpajaycHad Mepa
paBEa 120°. Halignre pagnyc OKPYHHOCTH,

Hapagy ¢ aTHMB BaPHAHTAME MOMKHO HCHOJAL3CBATE TAKMKE
BADHMAHTE MaTeMaTHueckoro gukTamra MI-3 Hs aazaxTH4e-
CKHX MATEePHAIIOD.

[Iecne AMKTAHTA MOARZHD HATOMHKTD B
yaampMca QOpMYRY OIOUaAH TPEYTOJb-
HUKE, NOAYUYCHHYIO emé B 8 kiacce (§ 4,
ro. VIII): "
S = EPI‘ N

rae P — nepuMeTp TPEYrOALHHKS, + —
PAANYC BOMCAHHON B Her0 OKPYHCHOCTH..
Mok HO gase NPefJIOMHUTE CHOBA BBIBECTH

ary GopMyny, HCOOAL3YA DpHcyHOE 21, Fo)

BOCTIPOVZBEASHERH Ha jocke. 9ra dopmy- M)

Ja 6yAeT TMOJESHOH NPH DPeIneHHH 3axad r

1105, 1117 u gp. Fo. A
Ilanee pexoMeBAVeTCA DPELINMTH 3aid- P

yn 1099, 1104 (x), 1105 (), 1110, 1112, Prc. 21

1116 (&), 1117 (8), 1123, 1138, 1144 (6).
PemleEVA HOKOTOPLIX (13 HHX NOJL3EO IPeARAPHTEIRHO 06eCy-
JAHTB, 4 34TEM 3ZANHCAThE B TETpagsX, OCTANLHEIZ BaJaUd y4a-
Miecd MOPYT PEIINTh CAMOCTOATENBHC ¢ IOCIASAYIONIel Ipo-
BEPKOH OTBETOR MK pelneHH.

YyaIqMMCca, HHTEPeCYHI[HMCA MaTeMaTHROH, MOMKHO Tpen-
JOXRHATE sagaun 1133 um 1134.

Ha nccnepmeM ypoke nensecondpasHo IIPOBECTH NpOBEPOY-
HYH CAMOCMORMERbHYN patomy.
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CamocrtoaTenbHan paGora

Bapuanm I. 3apaum 1125, 1129 (8), 1132 {(a), 1144 (a),

1197,

Bapuanm Il. Sapgaun 1128, 1129 (r), 1132 (5), 1143 (6),
1139,

Homa: 3apaum 1104 (r), 1105 (6), 1106, 1107, 1117 (w),
1121, 1122,

KonrponsHaga pafora M2 4 (1 4)

Bapuanwm I

1. IlepEMeTD TPABMJILHOTO TREYTOJIBHAKA, BIECARHOTO B OKDPYIH-

HOCTR, papeH 45 cM. Halifure cTOpOHY DPABANBHOIC BOCBMH-
YTOJABHHEKA, BOHCAHHOIO B TY e OKDYEHOCTE.,

. Hahaure mromazxe Kpyra, eclin NIOIEaAk RIHCAHHOTO B OCPa-

HUYUHBAIOIMIYK} €r'0 OKPY/KHOCTL KBajpara pasHa 72 mmt.

Haliname ANBHY AVTH OKPYMHOCTH PagAyca 3 CM, ECIH o
rpagycHas mepa pasEa 150°.

Baepuanm II

. IlepEMeTp DPABHEIBHOrO INeCTHYTOJBHKHKA, BOMCAHHDTO

B OKDYMHOCTE, pabeH 48 m. Hafignre cTopOHy Kpajpara,
BIOHECAHHOTO B TY Ke OKPY)XHOCTL.

Hailigure ZIUHY OKDPYRHOCTH, BCJIH NJOIIAAL BOHCANHOLO
B HeE TpaBWJILHOTC LNECTAYTONBHHMKA DABHA 72\/5 em?,

. Hafigure micinaib KpyroBoro ceKTopa, ¢CAH TPafyCHAH Me-

pa ero ayre pasHa 120°, a pagmyc kpyra pasen 12 cm.

Bapuanm IIT

. IlepumeTrp KBaZipaTa, BHUMCEHHOIO B OKPYXHOCTH, PABEH

48 cMm. HaliaguTe CTOPOHY DPABMALHOTG NATHYrOJRHAKA,
BIIMCAHHOP) B TY JKE CKPYHHOCTDb.

Hafiamre niocmane Koxbua, OTPAaHHYEHHOTO ARYMSA OKDYXR-
HOCTAMH ¢ O0INAM IEHTPOM W pagAycaMu 3 ¢M # 7 oM.
Hailizwre nnomaxs OUIypH, OrpanMueHHOl AyToll OKpyH-
HOCTH M CTATHBAINEH e XopHol, ecid AIHHA XODILI PaB-
Ha 4 M, a rpafycHas Mepa Ayre pasHa 60°.

Bapuanm IV

IlepuMeTp nNPABMABHOrO NATHYTOALHMKA, BIHMCAHHOIO E
OKPYHOCTh, paseH 6 M. Haligute ¢TOpoHy NpaBHILHOTO
TPEYTOABHMKA, BOUCAHHOTC B TY e OKDYHHOUTL.
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2.

ILroiaAk KOJBIA, OrpaHHYeHHOTC JABYMA OKDYMHOCTH-
MH ¢ ofmIMM HeHTpOM, paBHAa 45m ™M™, a DPAANYC MeHb-
et OKPYXKHOCTK paBeR 3 m. HaiifuTe paguyc fonpImeit
OKPYXHOCTH.

Haiigpre niomans GHUIYPH, OrpapudeHHON EVroil OKpy-
HOCTH M CTArdBamIOed eé Xoppoi, eCIH AJAHHA XODAEI DAB-
EA 2 ¢M, & AUABMETP OKDY'KHOCTH DABEH 4 OM.

Hapaay ¢ 3TMMHA BAPHAHTAMH MOMKHO HCHOJILIOBATL TAKMKE

BAPMAHTH KOHTPOIEHOA paGorsr K-4 u3 AHTAKTHHECKHX MATE-
PHATOB.

IIpuMepaEIe BADHAHTLI KAPTOYex

I8 YCTHOTO OIpoca YYANIAKCH
Bapuanm 1
CopmynupyfiTe onpefeseHHe MPAaBIILHOTO MHOTOYTOJBHUKA.
IDoxaxure Tteopemy OO0 OKDYXHOCTH, OIHCAHHEO{ OKOIO
[IPARKMILHOIO MHOTOYTOJIBEHUEKA.

HafingTe OAQMIALHM CEKTOPOB, EA KOTOPHIE paszbHBaOT KpyT
ABa pajHyca, €CIH YTOJ MeXXAy HEMH DABCH 36°, a pamuye
OKDYM(HOCTH Daped 4 M.

Bapuanm IT

Kaxaa Touxa HajieBaeTesd OEHTPOM NPABMABLHOTC MHOTO-
YroALHUKAT

Hoxaxmnure Teopemy o0 OKDYXHOCTH, BOMCEEHOH R npa-
BHJIBHHN MHOTOYI'OJALHHK,

HaiauTe IIMHE AYr, HA KOTOPHE pa3fMBAIOT OKPYIKHOCTH
ABa pazMyca, €clE YIOJ Mexay HUMH paBeH 72°, a pagvyc
CKPYIKHOCTH DPakeH 6 am.

Bapuanm 111

O6msacHuTe, Kaxoe yMcio ofozHAavaercs OYKBOE T U demy
paBHO ero DpPHGIMKEHHOE 3HAYEHME.

Bripegure (ropmyJy AN BRIMHCIEHHA IUIOIMATN OPABHIE-
HOTO MHOTOVTONMLEHKA UEpes €ro nepuMeTp H pagdyc BIOH-
CAEHOH OXPY’KHOCTH.

Haiimirre OIODIAAB OIPABHABRHCIO MILCTHYMONEHAKA, BINCAH"
HOTO B OKDPY:KHOCTE pagmyca 3 cM.

Bapuanm IV

Kak BHPaKAeTCS CTOPOHA [IPABHILHOTO TPEYTOJBHAKA de-
pea paguyc DIACAEHOM OKPYMHOCTH?
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2. BriBeguTe QOPMYIY A8 BHITHCISHHS PAIHYCA OKPVIKHO-
CTH, BOIMCAHHOH B OPAPMILHLIH N-YyrOJbHHE, 9epe3 PagHVve
OEPY>RHOCTH, OOHCAHEOH OKOJIO HEro.

3. Haiywre nnomaas Koabha, OrPAHHYEHHOTO ABYMS OKPYX-
HOCTAMH ¢ OOMIMM NEHTDOM, €CTH UX PAAWYCHI PABHHI 5 M
u 10 M,

KoMMeHTADMH M pexoMeHZAIIHN
no pemeHnro 3aaa4 raasbr XTI

1099. narosann AgA, 1 A, A, 4eTHPEXYrOALHIKA AzA ANA
ABIHIOTCH AUAMETDAMEA OKDPYXKHOCTH, B KOTODYH BIMCAH NaH-
HEI BOCEMMYTONBHUK, OOSTOMY OHE DABHBI M TOUKOH O oepe-
CedeHUdA NeNATCA nononam. CrefoBaTeILHO, HeTRIPEXYIONLHAAK
ApAAAg — mpamoyroasuuk. Tax kax ZA,0A4, = 45°, To co-

raacHo sazade 1059 mmomaan npAMOYroMLHEKA pamma /2 RS

1105. B) Hyers AABC — paunntii TPeyTOARHUE, £ = 9(°,
£B=a, AB=c, BC=a, CA=b, P=a+b+e¢, r — pPagHyc
BITMCAHHOR OKpymBoctu, Torma a=ccosa, b=csina. Boe-
HDOJE3YeMCHA ABYMA (DOPMYyNaMH A BEIYECAICHHA TLIONIALH S
TPeYroTbRAKS ABC:

1 . 1 5, |
= zacsina = sc'sinacosa = e sin2c,

S =%P-r=%(cosu+sina +1).

cain e
B(cosa + sino +1) °

Orcroza nonygaem r — N03TOMY

N _ nesin 2y
C=2nr cos0 +&ina+1°

YMHOMHMB UYHCJHTEN: N 3HAMEHATeNbL HA coso+sinag — 1,
NMOCJIEe BeCHOMHRX NnpecOpasoBaumit noJayiaem

C=rnc(sing + cosa — 1).
1117. B) BocnonbayeMest fayma (DOPMYJIAMH AJA RBITHCIIE-
HAA ILIOOIAAA TPEYTOMBHITRKAS S=%ab-sina " S=%P -y, rge
@ W b — INEHBI CTOPOH TPeyTrONLHMKA, (0 — YoM MeXAy Hn-

MH, F — Depumerp, r — pajUyc BOHCAHHON OKPYXHOCTH.
IHoayuum
1 2 . .
S=§a“'sma u S=r-a(1+sm%].
OTcwaa HAXOAMM r, a 3aTeM OAOIIAJL KpyTa:
s — _rnalsina
RDYTra _—'_F
4(1+sin5)
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Puc. 22

1133. a) Vron A,A,A, suucaHEbi, mosToMy LA A A=
= loaa,- 3254 = 60° (pue. 22).

Anajormago /A4, Ay =60°. Crepoparennno, £ A,BA; = 60°,
B [03TOMY TPeyronnsuuk A,A,B pamHOCTODOHHMI, AHAJTOTHY-
HO [OKASLIBASTCH, YTO TPeyronbHUARK Agd,B PaBHOCTOPOEHMH,
6) Tax xak AA;, — AHAMETD OKPYKHOCTH C LEHTPOM 0,
OOUCAHHOM OKOJO AAHAONC /ABEHAZLATHUYIOIbHMKa, To OA =
= 0A,. Ilycre OH L AA,. Yrox A A A, onupaereda Ha Ryry

AgA,, noaromy ~HA0= T=15°. B npaMoyroiaLHOM Tpe-

yronsauke A, HO A H = Rcos 15°, rae B — papuyc omucas-
Hoil OKpYEEOCTH, BHauuT, A, A; = 2Rcos 15°. Hor =R cos 15°
(popmyna (3) o. 112). CrenosarensHo, A;dg = ar.

1134. a) Yroxn A,0A, neurpansisifi, mostomy £ A,0A;=
=uA,A, = 3_{133_ .5 =180° @, caegoBaTRNALAO, Axd, — auamerp,
r. €. Ad; = 2R (pnc. 319 yuebruKa).

6) Mmeem £ A A, B — LA A A, = yuld, = 3- 504 =72,

L AOB=2A04A,=vAA, = 72°. Caepoparensno, AA44,B
~ AAOB [0 ABYM yriam. Hanee, corsacHoe Bsagake 718
LABA; = (VA T VA AL) = T2°, moaroMy LA BA;= /A A,B,

A, 3HAYUT, TPEYroAbHMEK A,A,B pasaobexpennsiii (4,4, = A, B).
H3 oopodoma Tpeayronsaukos A,.4,8B u A,OB cuexyer, 4TO Tpe-
yroasHEK A,0B rakswe pasEoGeapeHniit (A,B =A,0).

B) Tax Kak A B=A0=R, 4,4,=4,B, ro Ad,—4,4,=
—AA,-AB=AB~=R.

1136. Ilonomam, 4,4, = a,. Toraa:
1) B,A, = A,A,~A B =a,— R (puac. 320 yuebunka), CpyB, =

=A202—BIA2=R—(a4—R]=2R—a4=2R—RJ§=R{2—J§),
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TaK K&K a4=RJ§. Amnrormuno maxoguM C.B,, C,B;, C,B,n
nonyiaeM pasencTsa: C,B, =C B, =C,B,=C,B,.
2} B rpeyroneeuke B.A,C,

BC;= AL + A,Ci— ((a,~ B +(a,~ R} = B(2- V2).

Amaroruuno maxoaum B,C, = B,C, = B,C, = R(Z - +/2).

Mrax, Bee CTODOHBI BOCBMUYTOJALHMKA DABHBEIL.

3) £A,B,C, =45, mosromy / C,B,C,=185°. Amamoruuno
KaXARIH M3 OCTANLHLEIX YIIOB BOCBMHMYTOJAbHMKa paseH 135°.
Cnegoparenvuo, B,C,B,C,B,C,B,C, — npasuisHBH BOCHMU-
YrONBHHE.

IInomass BOCEMHEYIOJLHHKE MOMKHO BHLIYHCANTE 0O (QOp-

1 1

Myre S=a;-4-;BA} mim no Qopuyie S=3Pr, rae
P=8R(2-2), r= %R.

Oreer: S= 4R2(J§ -1},

1142, OGo3HauMM DafUYCH JAHHEIX KDYroB uepes r 1 R,
a PajKyC MCKOMOIO Kpyra 4epes x, Ilo yemoswio sagauu

e + aR% = nx?, oTKvIa x°=r* + B,

3Ha4YKT, PAJHAYC X DABEH THOOTEHY3e IPAMOYTOILHOTO
TPEYrOJIBHUKA ¢ KaTeTamH, PaBHRMH r W R. Iloctpome sToT
UDAMOYTONBEBIH TPEYrOJEEMK, NDOJIYYHM OTDEJOK, PABHKIH

Paguaycy HCKOMOTC Kpyra, noclie Hero MOMHO NMOCTPOUTE CAM
HCHOMEIH Kpyr.



~ ABvXeHus (9 4)

B aToli ryiaBe BBOAATCHA MOHATHA OTOOPAYKEHUA IJIOCKOCTH
Ha cebd, DBMMKEeHUA M pacCMATDHBAIOTCA OCHOBHBIE BHABI ABH-
MEeHMH: oceBasg ¥ IEHTPAJIbHAA CHMMETDHM, NapasJeabHbIMX
neperoc u moopor. Kpome Toro, uccienyercs BasKHBIH BOIpOC
O CBAZHU NOHATHH HAJNOMEHUA H ABHIKEHHA.

IoEsTHE HAJNOMKEHHA, HA OCHOBE KOTOPOTrO ONIpeeNsasIoch pa-
BEHCTBO ()UI'yp, OTHOCHTCA B JAHHOM Kypce K YHMCJIYy OCHOBHBIX
(meonpenenseMbix) noHaTuil. HamokeHusa — 9STO TaKueé OTO-
OpakeHHus IJIOCKOCTH Ha cebs, KOTOphIe obazarT CBOMCTBAMM,
BEIDQKEHHBIMU B akcuomax (axcmomsr 7—13, c. 339 yuebGHH-
ka). B oTamYme OT HAJIOXKeHWs ABMXKeHWe — OnpeessemMoe no-
HATHE: ABUIKEHUSA OIpeHesisiioTcad Kak OTOOpaKeHHdA ILJIOCKOCTH
Ha cebs, COXpAHAIOIINE PACCTOAHHUA MYy TOYKaMH. B o 119
(3TOT MYyHKT He ABIAeTcA 00sA3aTeNBHBIM JJIA yYalquxcd) JA0Ka-
3aHO, UTO J000e HAJIO)KeHHe sABJIAETCHA ABH)KEHHEM H, obpar-
HO, MI000e BUKEHMe ABJIsieTcs HaxoxeHuweM. Taxum obpasom,
N0Ka3aHA SKBUBAJIEHTHOCTH IOHATHI HAJNOMKEHWUs W JABHMIKEHUA.

IIpuMepHOe MOYpPO4YHOE ILIAHHPOBAHHE
yueOHOro MarepHayia

il Yucao maqp:a PR
ITaparpad raassl qecKme
ypoxor | paGouei e
TeTpagn '
§ 1. TlorATHEe ABHIKEHUHA 3 86—88 C-18
§ 2. Ilapa/uteLHBIH  IEPEHOC 3 89—93 C-19, C-20
¥ TIOBOPOT
Pemenue 3azayd 2 86—93 =
Konrponsaas pabora N¢ 5 1 —_ K-5

§ n MNousiTue ABMXeHus (3 4)

Hasznauenue maparpada — BBeCTH IOHATUS OTOOparKeHU
ILIOCKOCTH Ha cebd W ABUIKeHHHA, PACCMOTPETh [ABa BHJa ABH-
JKEeHUH — OCEBYI0 U IEHTPAJBHYI0 CHMMETPUH — U HEKOTO-
phle CBOMCTBA JABHMIKEHHH.
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B 8 xnacce yvamuecs DOSHAKOMMIMCH C OGEBOH M MEeHT-
PAIBHOA CHMMETDHAMHE KAK CHOUCTBAMH reoMeTpHUYCCKHX
¢uryp. B gannom maparpade OCeBaR W NEHTPANBHAA CIMMET-
PHE PacCMATPHBAKOTCS KAK NPHMEDH ABHIKEHWH, T. e. orofipa-
HEHUH NIOCKOCTHM HA cels, COXPAHAIOIIAX DACCTOSHES MEWAY
TOUKEMH.

Hayuenme TeMHl nojesHn HAYATL ¢ MOPTODEHHSA TOHATHH
TOYEK, CHMMETPHYHBIX OTHOCHTENLHC OAHHOH TpPAMOI (ocu
CHMMETDHUM), ¥ TOYEK, CHMMETPHYHEIX OTHOCHTENBHO AAHHON
TOUKH (OeHTpa cHMMeTpHHn). B xoge NOBTOPEHMA HYHIO Ioxa-
BECTH yYUAWIAXCA K NOEATHIO COXPAHEHHS DACCTOSHAA MeMXIy
TOUKAME, ITOH Ol CAYKAT CASIYIOIMHE 3aMadH:

1. Jlns Kaaoro ma ciydaes, NpPeRCTARACHHBIX HA pHECYH-
xe 23, a—e, nocrpolire Toukm A4, u B,, CHMMeTpUYHEe
TOYKaM A ¥ B orHocHTenbHO OpAMOl I.

2. CymuiectayeT amM HE IIOCKOCTH TAKAS TOYKa, ZJI4 KOTOPOH
HeT CUMMETPHYHOH TOYKH OTHOCHTEIBHO AAHHOH OpaMoi?

3. JloxakuTe, uroc B KAKICM H3 PACCMOTDEHHKX B 3agaue 1
cayuaes A, B, = AB.

4. Ilocrpoiite Touxu A, u B,, cummerpmuaLe Toukam A u B
OTHOCATENRHO ToukH (O, ecnm:

a) Toura O ae:EuT HA oTpesxe AB;
6) rouxka O ne nemur HA Opamois AB.

5. Cylecrsyer nH TAKAH TOYKA TITOCKOCTH, LA KOTOPOH HeT
TOUKH, CHMMETDHYHO OTHOCHUTENEHO JAHHOH TOIKH?

6. Hoxaykwre, uTo B KaXaoM H: PacCMOTPEeHHLIX B 3ajaue 4
cryuaes A8, = AB,

Hanee ByHO BBECTH NOHATHE OTOGDAMKEHEA ILIOCKOCTH Ha
celd M MPOMILICTPHPOBATE €r'0 OpuEMepaMe ocesoit u mesT-
PaNLHOE cHMMeTpEi. ,

BaxH0 moguepkuyTh, UTO mpH oTelpaxeEHA INOCKOCTH HA
cebA BRIIONHAIOTCA ABa yenoepa: 1) xamgoi Touke IIOCKO-

B .1 A 4 5

a) &) B)
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CTH CTABATCS B COOTHETCTBHE KAKAA-TO OOHA TOUKA IIOCKOCTH
H 2) KadKAaA TOUKA I[LIOCKOCTH OKA3JbIBAETCs IIOCTABICHHOMN
B COOTBETCTBHEE KAKOH-TO ofHOofl TouKe ILIOCKOCTH. HymEo
HOKA3ATH, UTO B CJAYHAAX OCEBO H IEHTPAaNbHDH CHUMMETPHil
BRIDOJHAIOTCS 00a yeaoBHA,

B KaveCTEe KOHTPOPHMEPs MOXXHO DPHEECTH COOTEETCTBHE
MeXcy TOYKAME ITOCKOCTH, OPY KOTUOPOM KaX7oi Touke
OJOCKOCTH CTABHTCH B COOTBETCTBEHAE €€ OPTOrCHANBHAH IIPO-
eKIOUA HA FAHHYI OpaMyo. B sToM cayyae EAPYIIEHO BTOROE
yesIOBHe OTOOpAMEHMA TJIOCKOCTH Ha cela: He KamkAad ToY-
KA DNOCKOCTH OKASKIBACTCS COMOCTABJEHHOH KAKOH-TO TOYKE,
8 WMeHHO 10087 TOUKA, He JeIKAUAA HA ZaHHOK MpsMoil, He
OyleT CONOCTABISHA HHKAKOH TOUKE IJIOCKOGTH (DI0CKOCTE
orobpasxcaercd He Ha ceba, a HA JAHHAYIO MPAMYIO).

AaTeM PEKOMEHAYeTCHA pPeluT: safadu 1148 (a) u 1149 {a).

Ilanee, onupasich Ha 3agaym 3 u 6, paccMOTPEHEHIE B HAa-
yaje VPOKA, MOMCHO BEECTH NOHATHE ABWKeHHA. B KadecTse
npuMepa oToGPasKeHHA IIOCKOCTH Ha cebs, He ABIAIIEro-
cH JBH¥EHMEM, T. €, He COXPAHSAIOMIET0 DPACCTOAHUA MEXAY
TOUKAME, MOMKHO DACCMOTPeTh IEHTpasbHOe nojofune (romore-
TAK) ¢ KoaddunmenToM 2; ydammpecAd MOTYT CAMH AOKasdTh,
YTO IpM TaKoM 0TOOpaKeHWH DACCTOAHHA MEXKAY TOHKaMU
VEeJIHIHERAHYTCA B JBA DAasa.

Jn1f ycBOEHAA LOHATHA APAKEHWUA MOKHQ PEIIMTbL 3a-
gady 1153, a saTeMm IO 3apaHee NOATOTOBICHHOMY 4YepTexy
(puc. 24) — cnepywiyw 3agavy: «IipH JBMXEeHHH [IOCKOCTH
Tours. A mepexoaut B Toury M. B Kaxyn u3 0003HaUEHHBIX
Hé PHCYHEE TOUEK MOXKeT 0TOODASNTLCH IOPH 3TOM ABHIXEHHH
Touxa B7» )

Tasce MOXHO JOKA3ATH, YTO OCEBAA H HEHTPANbHAA CHM-
MeTpan ABAAKTCH AEMKeHUAMH, Ilocsme sTOro paccMATpPUBACT-
CH TEOpeMA O TOM, HTO IPH JBIKEHHH OTPe30K OTOOpamaer-
¢A Ha OTPesOK, H cJeAcTBHe H3 Hed. B xoae JOKAJIATENLCTBA

.y

Fuc. 24
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TeOPEeMEL IOJE3HD AKIEHTHAPOBATH BHUMAHNWE YYAIMKMXCH Ha
TOM, 4TO JOK&IATEALCTRO COCTOHT B3 ABYX 9YACTeH: BO-IEpDBHIX,
AOKASHIBAETCA, 4YTO RAMIAAA TOHKA P JAHHOTG orpeska MN
oT00pAKAETCa B HEKOTOPYI0 TOYKY P, orpeska M,;N, B, BO-
BTOPRIX, YTO B KAXAYIC TOUKY P, oTpeska M, N, mepexozur
KaKkag-T0 Touka P jnanHore orpeskg MN. Ilociae gokasaTens-
CTBA TEODEMEl M €& CJICACTBHMA KeJATEILHO pasobpaTh perme-
Hue 3agavum- 1150 u pemmtes 3agaum 1151, 1152 (a, 6), 1158,

Xora nysxT 119% me sBasierca 06ABATENHHBIM, VUYAIIHECA
ARCIHHLE BHATh, YTC DOHATHA HAJOKCHHS H ABMIKEHHHA 3KBH-
BAJEHTHBI, & 3HAYHT, OPH ABMxeHAH J106aA Gurypa mepexo-
AUT B PABHYIO el hurypy, s Ayuniero ycROeHHS MATepHAIA
STOr0 OYHKTA M0JAe2H0 o0cyauTE pemeHHe sagady 1166 um pe-
wnTe sagauu 1154, 1155, 1157.

HAoma: no. 117—118; sonpocsl ana moBTOpeHmEs 1—13
(e. 297); zagauw 1148 (§), 1149 (6), 1159, 1160, 1161, 1174.

OcHOBHBIC TPRGOBAHMSA K YYamIMMes

B pesyabrare mayuenma naparpada yuamumecs XOJDKHE
yMeTs OUBACHMTE, ITO Takoe OTOGDAYKEHHWe ITOCKOCTH HA Ce-
0d; 3HATE ONpereseHEHE ABHMEHMS IUIOCKOCTH; YMETH JOHA-
SHIBATH, YTO OCEBAA M [EHTPANLHAA CHMMETDHH SBIAIOTCH
ABHMEHUAMH H UTO OPH XABHIXEHAH OTPEIOK OTobparkaerca
HA OTPE30K, A& TPEYTOJLHMK — HA DPABHEIH BMY TDEVTOMbHEAK;
YMETE pemarhs 3agauwn TEna 1152, 1159, 1161.

§E MapannenbHeiii nepeHoc W NOBOPOT (3 u)

Hazpavyenue naparpaipa — MO3HAKOMHTE yHIOAxca emeé
C ABYMA BHAAMH ABMIKEHMHI: MapaniersHbIM HepeHOCOM A no-
BOPOTOM., '

Teopernuecknit MaTepuas mnaparpada MOMKHO HIAOMATE
B (popme jdeknuu. B xopomro moarotroesenmom knacce zorasa-
TEIBCTBO YTREPIKACHHUS O TOM, YTO TIOBOPOT ABIAETCA AHUIKE-
HHEM, yIaIrecH MOTYT OPOYHTATL CAMOCTOSTENBHO NO yuel-
HHRY, 4 3ATEM CJIeAYeT ero o0cyAHTE,

[loresno o6paTuTh BEMMAHME YYAIHXCH HAa TO, YTO opH
IapainenbHoM IepeHoce npsmaa orolpaxcaeTcsa Ha mapai-
JeIbHYK} €1 OpAMYI0O AIH caMa Ea cebd. OTcioga creayer
npocToft cuocol mocTpoeHns 06Pas0B IPAMEIX H OTPE3KOB npn
oapaaaelsHOM IIepenoce.,

Hanee moxno pemnrte sagaum 1162, 1164, 1166, 1167.
B xome pemenwsn zamauwm 1166 momezno NOgYEPKHEYTH, YT0 00-
BOPOT BOKDPYT TOuxH Ha 180° mo uacopoit c¢Tpenre coBmazaer
€ NOBOPOTOM BOKDPYT 2rol sxe TourH Ha 180° mporme uacomoii
CTDRJIKH H ABJAETCH HNEHTPANBHON CHMMETpLe.
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Bazanua 1163 u 1169 moryT GBITH BEINOJHEHE YUAM[HMHE-
cH CAMOCTOATENLHO (¢ mocheayiomnuM obcyxAaeanemM). IlomessHo
OPeaA0KHTE VUATIAMCA CAMOCTOSTENBHO M3YUHThE PeIIeHHe
sagauy 1171 (a), upunenéusoe B yieGHHKe, PHIIOJIHATH He-
06XOZHMBIC TMOCTPOCHUA, 4 3aTeM MO:KHO obCyauTh 3TO pelrme-
HrYe. BaXKHO NOAYEPKHYTh, 4TO PeLIeHHe PACCMOTPeHHOH 3a-
Aaun 8T emé OZMH CHOCOD HOCTDPOEHHA TPAMOil, Ha KOTOPYI
oToGparXkaeTcA JAHHAR NpAMAas NPH HOBOPOTE BOKDYT AAEHOMH
TOYKH.

Pexomenayerca paccmoTpers C YYALTMMECS TaKxe CAEAY-
0Ipe 3agayM; .

1. Yepes neHTp KBaApaTa DPOBESCHLI ABE BAMMHO NEPIEHEAH-

KyJAApHEIC OPSMEIE, [oKaEHATe, ITO X TOUKHA IepeCcedeHHA

CO CTOPOHAMM KERADATA ABIAIOTC] BEPHIHHAMM IPYTOro

KEBAZPATA-

2. JorayrHTe, Y0 0UPH DOBOpPOTE NDABHJILHOTO TDEYTOMbHHKS

ABC mokpyr BepITHEH A Ha 60° qubo BepmivHa B mepexoaar

8 sepmpEy C, anbo pepmuea C NepexoAHT B BepumHy B.

CamocTOonTenwHan pafBora

Bapuanm I

1. B Tpamemun ABCI Goxkorsnle cTopoHEl AB u CD papHBIL.
a} TTocrpoiite oTpesokx CA;, Ha KOTOPBIA OTOOpPAXARTCH CTO-

poEa AB ripy mapajineIpHOM NepeHoce Ha BeKTop BO.
6) Hafigmwre maowaas rpeyronsanxa A,CD, ecnn AD =10 e,
BC=4 cmM, AB=06 M,

2. HoxampaTe, ITO NPABMJABHEEIN IDeCTHYTOJABHHK OPH OOBOPO-
Te Ha 60° BOKPYr cBOCre HenTpa oTolpaxaeTrcAa Ha ceba.

Bapuarnm IT

1. Touxa M — cepeanHa cTopoHEE AC TpeyroabHHKA ABC.
a) ITocTpoitre oTpezox MB,, Ha KOTOPHIH oroﬁpamagc}a

cTopoEa AB npn mapaniedbHOM IIepeHosce Ha Bextop AM.
6) Haitaure mepumerp TpeyroibHmka MDC, rpe D — Tou-
Ka nepeceuenus orpeaxor BC u MB,, ecay nepumerp Tpe-
yvroneEuKa ABC pased 12 M.

2. Joxa)xpTe, UYTO OPABANEHELIA NATHYCOABHHE OPH OOBODOTE
HAa T2° BOKPYT CBOero IeETDPA 0TO0pakaerca Ha celd.

MOMKHO MCOOOB30BATE TAKME HEKOTOpPLIe 3aJ8TUR BapHaH-
TOE CAMOCTOATENLHEIX patGor C-19 u C-20 w3 angarTHdecKuX
MATEPHATIOB.

Moma: no. 120—121; sompocH AnA mosropesus 14—17
(c. 297); sama=u 1165, 1167, 1168, 1170, 1171 (0).
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Ocnorrnie TPpeGOBAHHA ¥ YIAIIHMEA

B pesyarraTe HeyueHma npaparpada yHalllHecH 0JKHEI
ymers o(BHCHHTE, KakKoe OToDpaskeHHe IUIOCKOCTA Ha cefs
HA3HIBAETCA TADAJLIEILHEIM IEPEHOCOM HA JAHHEKIT BEKTOD H
HAKGe — [I0BOPOTOM ILIOCKOCTH BOKDYT OamHoll Touxkn (eH-
TPa MIOBOPOTA) HA BAJAHHBIA Yrol; YMEeTs JOKAIBIBATH, 9TO
mapajieJbHBIH HEPEHOC M OBOPOT ARJIAIOTCH ARMMKEHHIMU,
4 pemars 3amaum THna 1164—1168; B xome msyuenmsa Bceil
IJIABRl YYAIQHECs ACIKHLI OpPOABHTE CNOCO0HOCTH CAMOCTOS-
TEJBHO YCBAMBATE HOBBIE PAZRENH NeOMETPHYSCKHX 3IHAHHIL.

Peinenne zagaua (2 w)

HasHaueHle YDOKOB — 3aKpeNiieHHe ZHAHUI YIAIIHXCA 10
Teme «lBHiKeHunsa», pPa3BHTHE YMeHHR pPEemATh 88AaYHN ¢ IIPH-
MEHEHHeM NBHEHHI.

Ha srux ypokax peKOMeHAYeTCS pacCMOTPETh MPOCThHIE 3a-
BAUH, OPMYéM OONLIIMHCTEO H3 HUX LeNecoobpasHO pelliaTh
B X0fe OOCY»¥APHAHA ¢ YUAMMUMHCS. DTO OTHOCHTCH K 3a849aM
1172, 1173, 1177, 1180. Ioxesao o6CYANTs M pPEIIEHMA 3a-
Aau 1176, 1178, 1183. Bagaum 1174, 1175, 1181, 1182 momx-
HO NPEIOHUTh YYAIMMCH PEINIMTH CAMOCTOATENRHO, a4 BATEM
ofCYANTE MX peINeHns.

B xoae srux ypoKOB MOKHO IDODECTH YCTHRIH QIpac Imo
MATEPHANY TAABLL,

KoHrponsuaa paBota N2 5 (7 )

Bapuanm I

1. Hawa rpamenma ABCD. IlocTpoiite durypy, Ha KOTODPYK
oTofpaXtaeTCH 9T TPANIENMA TP CHMMETPHH OTHOCHTEIBHO
npsaMoil, cofepaxamel GoKOBYH cTOpoHy AR,

2. Ipe OKPYMHOCTH ¢ meATpPaMu O; # Q,, DAIHYCH KOTOPBIX
PaBHH, NePeCeKAOTCA B Tourax M u N. Yepea Toury M
opopefieHa NpHMas, napannenbnaa (40, H Iepeceratomas
UKPY’RHOCTL ¢ IeHTpOM O, B Toure ). Henoapsys oa-
pPaZNeNnbHLH DepeHOC, NOKAMKUTE, YTO YETHIPENYIOHISHHE
O, MDQO, apnserca OAPALILAOrDEMMOM,.

Bapuawm II

1. Jana rpanemus ABCD, Ioctpoiite durypy, ¥a KOTOPYD
oTo0paKaeTeA TA TPANCIMA DK CAMMETPHH OTHOCHTEIHIO
TOUKH, SBRIFICIILICA cepesuHoil §0KoBol croporm O,

2. Jas mectuyrombEMK A,A,A34,4:A;. Ero croporm A4, n
Ay, Ay 1 AA, AA, m AjA; NODADHO DABHLL M Oapas-
neardpl. Henombaya GeETPAAREYI0 CHMMETPHEY, JOKAFKATE,
9r0 guaronanu 4,4, A,A;, AAg TAHHOTO MECTAYTOJLENKA
HepeceKATCA B 0OHOI TOUKe.
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Bapuanm IIT

Mara rpanenna ABCD ¢ ocHosanuamu AD u BC, IlocTpoit-
Te GArYpY, Ha KOTOPYI0 orofpaskaeTcd 3Ta TpalelHs MPU
MOBOPOTE BOKPYT TOYKM A H& yroa, pasHu# yray DAB, no
4acoBOH CTpeIHe.

Ha opnoit cropone yria XOY ornoskesnl orpeskin OA M
OB, a Ha apyroil cropone — orpe3kn OM u ON rak, 4ro
OM = (04, ON =0OB. Hcnonszys oOCEBYHI CHMMeTDHIO, IO-
KAMHUTe, YTO TOYKA NEPEeCceueHEA oTpe3KoB MB m AN ge-
sHUT BA GHecexTpuce yraa XO0Y.

Bapuaum IV

Taua tpanenusa ABCD ¢ ocaopanusamu AD u BC. Ilectpoit-
Te GHrypy, Ha KOTOPY® OTOGpaxcaercd oTAa TPamelns npu

NapaiieJsHcM nepeHoce Ha BerTop AD.

Ha 6meceKTpHCe BHEMHEro yria OpH sepmnHe { Tpeyroun-
auKa ABC paara Touxa M. Henosbaya oceBy0 CHMMETPHIO,
porasxuTe, uto AC + CB <AM + MB,

MoMEHO HCIOAbL3OBSTE TAKMe BAPHAHTHL KOHTPOJNBHOH pa-

Gorel K-5 m3 AMAAKTHYECKHX MATEPHMAJIOB.

[IppMepHELIe RAPDHAHTH KADPTOYEK
AJA YCTHOTO ONpoca Y4alIHXCH
Bapuanm I
O6BACHHTE, YTO TAKOE oTOOpa)teHMe NIOCKOCTE Ha cels.

Hoxaxcure, 4TO NAPA/LIENRHBIH IepeHOC ABAAETCH JBHME-
HHEM.

Touaxa M — cepeauna croposnl BC IPABREJILHOTC TPEYIONh-
unka ABC, Touxy N 1 K cMMMeTpHYHM Touxke M OTHOCH-
TeabRo npaMex AB u AC. Jokaxnare, wro NK | AM.
Bapuanm 11

HafiTe ompefelyleHe ABHMEHHHA IIIOCKOCTH.-

IloxaskuTe, TTO OCRBAA CHMMETPHA ABJACTCA oToOpaxeHnd-
emM ILIOCKOCTH Ha cefa.

Ha oxpy:xa0cTH ¢ OeATpom O M DAAHYCOM 7 OTMEUEHA TUH-
ka A. IloeTpofiTe OKDPYMHOCTH, Ha KOTODYIO OTOOpasKaerTcs
AAKHAH OKPYMCHOUTh LM IOPOPOTE BOKpyr Toukm A Ha 60°
oo gacoeoft crpenke. Halinrre nauky oTpedka, COeTRHAIONIES-
ro TOYKM TIePECeveHita JaHHOH M MOCTPOEHHOH OKPYsKHOCTEH,
Bapuanm III

Ha xaxyic parypy orofpaxaercs OPH ABMIKEHHN OTPE3OK?

,HUK.&JKHTE, UTO NEHTPANLHAR CHMMETDHEA ABIAGTCA TBHAKE-
HHEM,
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3. Iag pasmobeapenanii rpeyromesnuk ABC ¢ OCHOBAHHEM
BC. Hocrpoitre Touku D v E, HA KOTODHE o-roﬁpamazog:f:

ToukH A ¥ C npH DapajyLielsHOM HepeHoce Ha BeKTop B,
H poxaxurte, uyrto AE = DB,

Bapuanm IV

1. Ha xaxyio ourypy oTobpamaerca Opu JBHMEEMH TPeYTOib-
HHK T

2. JoKaxuTe, 4TO OBOPOT IIOCKOCTH BOKPYT TOUKYK ABJIAET-
¢ JBHIKEHHEM,

3. Touka DepecedeHHs AMAroHaj el JeTHPEXYTOJLENKA ABCD
ARJEETCH er0 IEHTPOM ciMMerpun., Hokasxknre, wro ABCD —

IapANIeIOrPAMM.

KoMMeHTADHH H PEKOMEHIAIHM
Ho pemeHHI0 3agayv raaner XIIT

1148, ObosHauuM GyrsoH [ ock cuMMeTpHHE, GYKBOH a Zan-
HYI0 npany. OceBasd CHMMeTDHA — ABMMKEHHE, HO3TOMY 00-
Pa3oM OopsaMol @ ABNAETCH HEKOTODAA NpEMAA d'.

a) Iycrs a | I. lpegnomo:xam, yro npsameie [ ¥ @ He ma-
pannensbanl. Toraa oHE HMENT OBV TOIKY, ODO3HAUAM
eé M. Tax xax M <!, To Touka M oTo6paKaeTCA CaMa HA ce-
61, u, caemoBatensuo, M €q, OTCI0Oa CAGAYET, UTO LPAMEIE
¢ n ! umeroT 06ixyn Touky M, 9TC OPOTHBODEYHT YCJAOBHK
a | {. Cnenorarensro, a' | 1.

6) Ilyere @ 1 I, M — rouka nepeceweHnsa OpAMEX g u [,
a N — Touka npamoil a, oriuunas or M. Tax kak a L!, 10
obpaaz N’ Touxu N nexuT Ha npamoi a. Ouepuguo, obpas Tou-
KM M, T. e, caMa Touxa M, TaKmKe JEKHT HAa NpEMo# a.
Takum ofpasom, OpfMble & H @ HMEOT B¢ DOI{ME TOUKM;
M u N, creaopaTelsHO, OHH COBIANAKT,.

1151. ITyers a | b, a @’ ® b’ — o6pash DpAMKX @ 1 b opH
RAaHHOM ABIUKEHHH. lIpeamosostnm, 9To npamele ¢’ B b =He Oa-
pannensHnl. Torza oEH MMelT of6mye Toury. OGosHAuMM eé
M', a qepes M obo3HAYMM TOUKY, KOTOPAH ODH AAHHOM IAH-
JHEHAH NEPEXOIUT B ToUky M. Hemo, uro Mca m Meb, aro
HEBOAMOXKHO, Tak xak a | b. Cnegosarenseo, a | b'.

1152, TIyets ABCD — wermpéxyronviuk, a A, B, ¢ n
D' — touxm, B KoTOphle OTOBPAXKANWTCS BeDHIMEH HAHHOTO
YeTHRpEXyroasEuka. Iloaesyact Teopemoil n. 118, cesgana ma-
AC IOKAasaTb, YTO IPH NAHHOM [BHIKEHUY YeThHIPEXYIONEHHE
ABCD oTofipasaeTcs B YeTHIPDEXYIOILHFK A'BCD.

a) Tak xar AB || CD, BC | DA, To coraacmo sagaue 1151
AR | CD u BC | DA, nosromy A'BCD — mnapanrenc-
rpaMM.

76



6) Ilyvete ABCD — rpanenma ¢ ocmopaguame AB u CD,
Torga AB | CD, AB # CD, Coraaceo 3agave 1151 A'B | C'D" u,
KpomMe Toro, A'B' # C'D', Cnegosarensto, A'B'C'LY — Tpanemus,

1154. IIyerer OpE ZaHHOM OTOODAKEeHHH KaXKAZas TOUKA
mIocKocTa orofpamaerca ma cefa, OueBHIHO, 9TO 210 OTO-
fpajceHHe COXPAHSET PACCTOSHUA, IIOITOMY OHO SABJHETCH JBH-
skerneM. IIo Teopeme m, 119 gamnoe orofipaXteHHe SBIACTCH
HAJIOMEHHEM.,

11535, IIpeAnoNoKHM, 9TO CYIMECTBYIOT DAIMNUHLIE IBHMKE-
HUA £, 1 g, NPH KOTOpHX TOUkH A, B u C oroGpaxairca
B Toukm A4,, B, u C,. Torna nafinérca rakasa Touykxa M, 9710
roukm M, 1 M, — ofipaasl Touknm M npH oToOpaXkKeHHAAX £
H g, — OvAyT Da3IHYHEIME TOUKAMH. TouHo TAK e, Kak
M IPH AOKazaTenscTse TeopeMel m. 119, xoxasweaercs, 4TO
A M =AM, B,M, =B,M, C,M,=C,M, Orcoaa cnegyer,
uTO TOUKH A,, B, u C, mexaT Ha CEPEANEHOM OEPNEHAHKYJIA-
pe k orpesky M, M,. Ho 5To HeBO3MOMXKHO, Tak kak A, B,C, —
TPeyYroJabHHK,

1178. Ilycre g — ZaHHOE ABHKCHHE, 4 € — TOXIECTREHHOE
oTOSpasKeHre TIIOCKOCTH Ha cebs, T. &, oTolpakeEne, IIPH KO-
TOPOM KasKiad TOYKA ILIOCKOCTH, M B UaCTHOCTH KaXK/Aas Bep-
nIMHa TpeyTonnEHKAa ABC, orvolpasraerca na cefa. Hemo, uro
¢ — ZIBAMKEHHE, TOSTOMY cornacHo sazave 1155 gemxesns &
A ¢ CORIIAAAKT, H, 3HAYHT, NBHKEHNAE g ABJASTCHA TOMK/ILCTHEH-
HEIM OTODpaKeHEHeM LJA0CKOCTZ Ha celA.

—_—

1178. PaccMoTpuM nmapaLnensHLIA TepeHce Ha BekTop AD
(puc. 25} — —

Tax kak ABCD — mnapamienorpaMMm, To BC=AD, crego-
BATEJAHO, OPH 9TOM DAPAJLIeNpHOM HepeHoce Touka B orobpa-
maeTca B Touxy C. Orpesxm A4, n A
DA, paBanl ¥ NApaieNbHLL, IOJTO- 2
my ADAA, — mapannenorpamm, 4,
caepoeaTteasso, AA,=AD., Taxmm
0DpasoM, IPH PACCMATDHBACMOM mIa-
pPAJLIeEHOM NEpeHOce TodKa 4, oTo- :
fpaxaeTc] B TOUKY A,, Touxa B — D c
B Touky C, ¥, 3Ba4wT, nrTpesox A B
orobpaxaerca Ha oTpesok A,C. Orcio-
Ja caegyer, 4To cepeguna () orpes-
Ka A;B oTofpakaeTcA B CepPelHEY

0O, orpesxa AC, T. e. <ﬂ)2=ﬁ. Oy
IlosTomy 0,0, =AD, 0,0, | AD. A

Oy

Fiuc. 25
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1179, Ilyers npu mapanrensHoM TieperAoce Ha Rektop BC
TogKa S orofpaxcaerca B Touky S, (puc. 26).
Torna TpeyronsHuk ABS orolpaxaercs Ha TPeYrolIbHHK

DCS,;. Tax xax BC=8S; ™ 88, BC. Ho BC L CD, no-
stomy S8, | CD. 3HaunT, BEICOTA TpeyrompHuka DCS, EHpo-
BEAGHHAS MR BepPIuMHEl S, ne:kuT Ha opamoi SS,, BaMermm,
uro CC, | S;D} (rak xak S,D | SA) u DD, L §,C (rax xak
88, | CB), cnenosarensro, K — TOUKA IEPECeYEHHAR BBHICOT
rpeyroasEEka DCS,. Orcioga caenyer, 910 npsimaa S8, upo-
XoauT depes rouky K. Taxum ofpasom, npamue S5, m SK co-
BOAAAKT, T. ¢, SK | BC, 1 mostromy SK | AB.

118(). PaccmoTrpuM HDOBOPOT BOKDYT TOYKH O Ba 120° =
HATIpABJIEHHM o0xoma mo ayre ABC or Toukm A K Touxe C
(pre. 27).

Tark Kak LAOB=/BOC=/C0A=120° 1 OA=0B=0C,
TO IPH TOM NOBOpoTe TOYKA A orodpamaerca & Touky B, Toy-
ka B — B Touny C, Touka C — B Touky A. AHAJIOTHIHO DpH
3TOM JKe NMOBOPOTEe TORUKH A,, B,, C, orofpamanTcs cooTmer-
cTBeHHO B Toukm B,, C, u A,. CrmegopaTensHo, opsiMad AA,
orofpaskaerca Ha npsmyio BB,, npamas BB, — Ha upaMmyio
CC,, mpamaa CC; — ma mpamywo 44,.

Orciona cieayer, 4TO ecim npsmaa AA, IDOXOART depes
ToIKy O, To mpamrie BB, u CC, rakxe OpOXoZAT ueped 3Ty
Toury. Ecim jxe npamas AA; He npoxoauT depes Touxky O, To
1 npamsie BB, n CC, He TPOXOIAT Yeped STY TOYKY H, II0-
HApHO DepPeceKadAch, O0pPA3YIOT HEKOTOPHIN TPeyroapHuyx MNP
(cm. pue, 27). flcro, TTO OpU PACCMATPABAEMOM IIOBOPOTE TOU-
ka M pepecevenua orpeskor A4, m BB, orefpakaerca B TOUKY
N nepecesenns oTpeskos BB, u CC,. Ananorwuso Touxa N
OTOOpaIKAETCH B TOUKY P IepeceueHHMA OTPEIKOB CC, n AA,,
a rouxa P — B Touky M. Cueporarensso, MN =NP=PM,
T. €. TpeyToaeHHK MNP paBHOoCTOpORHmIIL.

Puc. 26



'] HauanuHbie cBepeHUR
W3 CTepecMeTpun (2 )

IIpr HaTHYHH BpEeMeHH YYHTEAbh MOEET 03HAKOMHTE yda-
O[MXCA C HEKOTOPHIMH OPOCTDAHCTBEHHERIME QHTYpAME — MHO-
rOrpaHEMKAMH, 4 TAKIKe TeIaMH ¥ NMOBEPXHOCTAMH BPAINEHHH,
NOCTPOHB CBON paccKa? B HUJe JAEKUHHN OO MATepHANaM Tha-
Br XIV. Mompo Opefio:RETh HaHG0Aee CHUJIBERM YHAIMMM-
cA caMEM pa3obpaTs pemeHue sagaaw 1138 ma nmocTpoenme
cedeEN# OAPRIJeNCeNHNens ¥ PpPelIuTE AHAJOIHYHRIE 38A8UH
1189—1192,

Mpa HeofxogrMOCTH OTBeASHHEIE HA 3HAKOMCTBO C 2JIEMEH-
TAMHU CTEPEOMETDHH 2 YDOKA MOMKEQ HCIIOJNB30BATE KAK ACHOJ-
HHTENbHbBlE VPOKH IMOBTOpeHus H moaroronku k I'HA,

06 axcHoMax naagudMerpuu (2 1)

I[Ipy saBeplIeEWH Kypca TUIAHMMeTPDHH B KoHOe 9 Kaacca
JBA YPOKS OTBOASITCH HA O3HAKOMIICHIE VUBIMHXCH ¢ AKCHOMA-
THYECKHM METONOM, B YACTHOCTH ¢ CHCTEMOE aKCHOM, KOTODHE
HOJOKERsl B QCHORY H2YUEHEHOIC K¥DCA TeOMETDIH,

Ha mepeoM YpOoKe >XelNATENbHO TIPDEBCTH ¢ YIAILMMHCA
Gecezy 00 aKCHOMATHHECKOM MeToje B reoMeTpEE. B cBasn ¢
3THM HeoOX0AHMMO HATIOMHKTE HM HEKOTUDHIE (JAKTEl O BOSHHK-
HOBeHHM M PA3BATHH reomerpuu. [na aroil Gecelbl PeKOMEE-
AyeTcA HCHONBIOBATL OpmoxxeHdda 1 nm 2 yueGrura: «006 ak-
CHOMAX LIaAaHMeTpuH» H «HeroTopEle CcHeJeHHS O DASBMTHIH
reaMeTpHHY, 8 TAKIKE AODOAHHMTENILHYIO JHTEDATYDY.

B 3aBECHMOCCTH OT YPOBHA IOArCOTOBKH KAACCA HA BTOPOM
YPOKE MOKHO pasaofpars OIUH KR ABa OPHMEPA TEOPEM, KO-
TOPEIe B Kypce OHINE ZOKA3AHE HA OCHOBE HATIAAHLIX Ipen-
CTABNeHKH, H JOKH34ATE MX ¢ WCIOJE30BAHHEM IOPHHATHIX B
yaefEuKe akcHoM. OAMH U3 Taxux npumepos (Teopema, BhI-
DAMKANIIAA NEPRLIfl IPHIHAK PABEHCTBA TPEYTOJLEHKOB) DA30-
Gpas B HDPHAOKENHN 1 yueDHHKA,

KomMeaTapuH ¥ pexoMemmanun
N0 PEINEHHI0 3a1a49 TOBRIMICHHON TPYIHOCTH

907. llycTe Toukm A, B @ C Nekar EHa oJHOH npamoil,
Torna BexkTopw AB n AC wonnuneapHnl. Ecmn AB T AC, ro

—h—ﬁ.—-b — — A-—-»:_Q'—b
AB= AC AC, a ecmu ABTAC, 10 AB aC AC.
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— —
B mobom caywae AB=n-AC, roe n paBHO JHGO % , MHGO
Orciona anasn nwboii Toukn O nonyqaem

OB -0A = n(OC - OA),

_AB
TACT
T. 8.
— —_— — —
(n—-1YOA+1-0B+(—r)0C=0,

TaxuM 06pazoM, B KadecTee &, | B m MOXHO B3ATE YHCIA
k=n—1,1=1, m=-n, 1 roraa GyXyT BEIMOJHeHH DPABEHCTBA
O=k+il+m, k-OA+1-OB+m-0OC=0.

OfpaTHo, DyCTh CYLIECTBYIOT uBcHa &, I, m, OAHOBPEMEHED
HEe PDABHEIC HYJNi0 M TaKme, 9TO kt+tl+m=0 m E-OA+

+1-OB + m-0C=0 opa Jgdom pubope touxku . Torma aro
PABEHCTRO BLINOJHAESTCH M B TOM CAydae, KOTA2 TOUKA O co-

BIIAJAET ¢ TOUKOH A, T. e. IAB + mAC 0. Yucnalma m OZHO-
BpEMEHHC HE DaBHEI HYNIC, TAK KAK B ODOTHBHOM CIyuYae

n3 papeHersa B+ I+ m=0Q cregyer, aro B k=0. IlyeTs, HA-
opamep, { = 0. Toraa AB=—%A_I§, T. e. BeKTOpH AB n AC

KOMMIHEEAPHEI, H, 3HAYWUT, TOYKH A, B n { jgexmar Ha ogHOl
OpAMOI,

008. Ilyers Touxkn K, L, M, N — cepeausn ctopon AR,
BC, CD, DA uerupéxyroncaura ABCD, a Tourn E u F —
cepeiuHkr ero guaroHaiell AC m BD, O6osmaumm Gyksoi G
TOYRY TiepeceueHna orpesxor KM u LN, Cornacro sagagze 791
Todka G — ofimIaA cepeiHHA HTHX OTPE3KOB.

BozpMméM npomseossryio Touky O naockoctE. Ha ocHoza-
HAau 3afaud 1 o, 87 uMeeMm

OG = J(OK +0M) = 3(104+0B) + E(oc+om] -

= }(63+@’+o_c”+ci5);
OE = %[(Zfi-i-(i',"];
OF %(ﬁ+(ﬁ).

Orciofa caegyer:
2O_é=C)_E'F+(-l_F", T. €.
20G-OE-OF =0,

H, CAeAOBATENLEO, cormacHo sagaue 907 rouxu G, E & F nme-
JKAT HA GAHON OpaMoH,
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910. IIycts A,, B; n C, — cepepu-
HE1 cropon BC, CA u ABE rpeyrolnEHKA
ABC (puc. 28).

CorjiacHO TeOpEMe O TepecetieHHH
MeJHAH TPEYrOJBHHKA MMeeM

GA—=-2-GA,, GE=—2-GB,.
Ilo npaBuiy TREYTOJNLHHKA CHOMKEe-
HUS nexmpun nomaem

GH GA +AH, GO = GA1+A10, 2 B A4, C
GH =GB +BH, GO = GBL-I-BIO (3) Puc. 28

Tak Kax BERTOPLI AIO n AH xon-
JMEEAPHE], TO CYLIECTEYeT TAKOE TUCIO 1, H9TO AﬂO =n: AH

(cM. pemenue sagadu 907). AdasormyHO BlO= m- BH rIe
m — Hezco'mpoe gypceno. Ha panenc'm (1) 1 (2) umeem

GH +2G0 = GA + 2('}A1 +AH + 2A10 (1+ 2n)AH.
Taxmm sxe obpadoM, McmonbayaA pasemersa (1) m (3), no-
JAy4aaem — — .
GH+2GO=(1+2m)BH.
Creposarenszo, (1 + 2m)AH = (1 + 2m)BH.

Tak kax pexTopsl AH m BH He Ko/IgHeapHL, TO
1+2rn=1+2m=90,

H [IOSTOMY (Zﬁ+2(i5 - ﬁ, T, . G_I:I=—2(§5. Oreoda CAeayeT,
gTo TOuKa (¢ JeHT Ha oTpeske HO, mpHuém %G =2,

1257. Bewmpm AC u CB mMexT KOODAMHATEL A_C*{x—xl;
y- yl} n lDB{Jt:2 X3 Yo y} TMo ycnopuoo sagasn AC=ACB u
AC 11 CB, mosromy AC = ACB. Orciona ToIyuaeM

x—xy=mMay—x), y-}1 = AMyz— )
H, CJIef0OBATENLHO, TAK Kak 1+ A =0,

XMy A
1+% ? 1+ °
1258. Ilyetre A B, — wmeximana TpeyroasHura A d.dg,
a M(x; y) — TOYKA IepecedenHs 8I0 Me/HAH. Tak Kax B, —

cepeausa oTpeska A,A;, TO0 B, rﬁ‘-—-”l 22—-3J Hcnonesys 3a-

x =

" nauy 1257 u y4mETLIBAR, UTO x—%—z EONyYaEM
g o2t %
. 2 _mtuty o ntet
1+2 3 ¥ 3

a1



1261. IIyete B(x.; y,) — LEBTD Macc CHCTEMbI ABYX TOUEK

A M Ay c maccaMe m, M ;. TOrga COTJIACHO OMpeaeCHHIO

OEHTPA Macc TOYKa B nexuT HA 0Tpedxe A A, ¥ CIPABEATHBO

. AB

papeHCTBO A, B'm, =BA,  m,, oTkyaa E?JA_2=%' IIo ¢opmy-
aaM sagaun 1257 oonyuaem

_mx +mpxy y _ it may

Comtmg TR mim,
Iycre C(x; ) — meHTp MACC CHETEMEL TPEX TOueK A, A,
B Az ¢ Maccamu m,, my, A m, Torpa A;C- ny = CB(m, + m,),

OTRVHAA AL my+mg
CBE T m
B CHOBA 1o QopMyaaM zagzacd 1257 naxomamm:
x_;m.lxl*'mzﬁ'ﬂ““ms”s y=”"I91+""2y2"”'393
m ot my g my + my+ oy

1263. a) Bocroansyemcs yrasaHHeM K peIEHHIO gagayn,
AAHHBIM B y4ebHUke, IIyere L — nweuA, 3a0amHAs ypaBEeEHeM
Ax+By+C=0, (1)
a My(xo; yo) — HerorTopas €8 Touka.
Bosbmém Touru M(x,—4; y,—B) = My(x, + 4; y,+ B)
#, NoAB3YACE popmynoi (2) n. 95, HanmmeM VPabBHEHEHE cepe-
AHHHOTO NMEPICHANKYAADPA | K OTPe3Ky
M1M2 (pﬂ[‘:. 29}: y
(x_'x0+A)2+(y_yn+B)2: *
=(x—x,—A¥ +(y -y, - BY.
YOpOoCTHE 3T0 ypaBHEHMe, IIONY-
qseMm
Alx —x0)+ B(y —y,) =0,
umn Ax + By + (—4x, ~ By,) =0,
Tax xax M, € L, 10 —Ax, — By, =C.
Takum o6pasoM, HoayueEHOe ypaB-
HEHHE DPHHHMaeT BHA (1), DosTOMY
auenn L u [ copnagawr, T, e, L — Pac. 29
NpAMAA JTHHHA.

1265, Beeaém 0GosHATeRHA 18 KOODAUHAT TOUEK A B, C
u M: A(xq; yy), B(xs; y.), C(xz; y3), M(x; y). Torna ypasmenme
MCKOMOPD MHOMKECTBA TOUEK MOMCHO 3aIMCAThL B BHZE

o{(x — 21 + (5 — )" + Bllx ~ X024+ (y — y)) +
+llx - %" + (y ~ g = o, (1)
TAe ¢ — 3aAAHHOE YHCI0, HIN
(a+f+ 'y)x"" +{a+p+ w{)y;‘l - 2(ax, + fx, + YXg) —
~ 2(ay; + Byp + vus)y + ox + oyl +Pag + Pyt + vl + vt = o

g2



a) o+ p+y=0. PasgenuM nDounenHo ypasmenmEe (1) Ha
o + B+ v ¥ OpuBeJEM ero K BHAY

2 2
[x_ax1+|}x:+'[£a) +(y_ay]+ﬁya"ty;i] =
za+p+y atp+y
=u—axf—ayf—ﬁx§—l3y§—rx§—vy§+
a+p+y

4 ouxy + Py + y%g 2+(um+ﬂy2+yya 2
a+pty a+B+y )

W

OGosHAYTHM YUCIO, CTOAINESE A NPaBOi 4ACTH IMONMYHEHHOrC
ypaBHeHHns, OyxBoH k. BoaMOKHBI TPH caydad:

1) &> 0. VckoMoe MHOMECTBO TOUEK €CTh OKPYMHHOCTE.

2) £ =0. HcKoMOE MHOMECTBO COCTOHT H3 OZHOH TOUKH.

3) k£ < 0. HexoMoe MHOMKCCTBO TOYEK ~— IOYCTCE MHODMKECTBO.

6) au+p+y=0. B aTrom cnydae ypapHeHHAE (1) mEMeeT BHJ
Ax+By+C=0, rge A 1 B — KoshQHUMEHTH IPH X U 4, &
¢ — ceobogunrii uieH. BoamoHBl TDH ¢IyYad.

1) Xora O6bi ogMH #3 KoopPRIMEHTOB A M B ormauued OT
HYILA. :

Hexomoe MHEOMECTRD €cTh mpaMmas (em. sagavy 1263 (a).

2} A= B=C=0. HexoMoe MHOKECTBO €CTh BCH IIIOCKOCTL,

3) A=B=0, C# 0. AckoMoe MHO¥eCTBO €CTb OyCTOe MHO"
JKECTBO, _

1268. a) BeeagéMm cucTeMy KOQODIWHAT TaK, KAK IOKA3AHO
Ha pucyuxe 30: voukum A m B uMeHT KOOPINHATH (—a; ) u
{a; ), rEe a = %AB Touxa M(x, y) OPHEALJICEAT KCKOMOMY

MHOMECTBY TOTA& ¥ TOABKO TOTXA, Korma AM = EBM, 1. e.
AM? = B2 BM?2, nxn (x + a)® + y* = k¥(x — a)® + K*4°. OTo ypae-
HeHHe OPHBOLHTCH K BHAY
esgit® Y o _( 20k T
-#2) TV TUC#)
Hrax, HCKOMOE MHOMECTEO TO-
yer npw Jwlom £ # 1 Dpeigcrapiader
cofoll  OKDPYIKHOCTE ¢ [EHTPOM YA
1+ 7 2ak
- ; O :
A{ a7 panHyca |1—k2['.
Ozna u3 OKpykHocreii npu k<1
weobpazxeHa Ha pucyHke 30.

) i AOKAZATENLCTRA RTODO- M
TC YTBEpI/EHH:A, HCIOONb3YA Ten- A

pemy, oOparHyie Teopeme lluda- w 0 T x
ropd, AOCTATOYHO AOKA34TL, YTO
A1C32 =r*+ R%, rge C — uesarp 1po- Puc. 30
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HIBONBHOH OKDYMKEOCTH, OPOXOZAINCil 4depes Touxkwm A u B,
R — eé paguye, r= '—“kéi — PAZMyC OKDPYHHOCTH AIOJACHHS
1_

¢ neETpoM 4,. IleHTp mobof OKPYKHOCTH, mpoXoasame uepes
TOYKH A u B, nexyur Ha ocu Oy, moaroMmy Touxn C MMeer KO-
opaarate: (0; ¢), u, caemopaTenbHO, 9

2 2 2 2 2 2 (1 + kz)

R =CA =a +C, AJ‘C =q ”(_—2)2'+02.
1-%
Hemonraya 8T BEIpaMeRHs, NOJYHACM
A=+ B2

1270. Ilycre £ AOB = ¢ (puc. 31).

Targa .

SOAB=§OA-OB-sin(p, Sppe = B C
OB OC - 8in(180° — g) = O
=1oB.00¢ - sing,

1 2 O O

Somj=§OC'OD'S]n‘.P, SQA_D= A H b K

= 3 0A - OD - sin(180° — ) — Puc. 31
~ 20A- 0D sing.

TooT0MY Span* Sope = § OA OB OC- OD-sin’n = S0+ Spap.

o yemommo  S5pe=Sppe' Spaps coenoBavensmo, 82, =
=SQ.&.B * Som, OTEYaa Som = SQAB'

SHauwT,

Sann = Sosn + Soap = Sonc + Soup = S4cp-

TpeyroasHukr ABD u ACD umeloT ofiilee ocHOBaEme AD.
ITosTOMY M4 paBeECTES HX naomanei clefgyerT PABERCTBO HX

BeicOT BH u CK. A 210 ozmauaer, yro BC | AD, T. e, YeTLIpEX-
yroaeEME ABCD — Tpamenus «nmw mapannenorpaMm.

B | -

1271, Ilyers ABCD — OPOHIBOABHEIE YeTHIPEXVTIOMLHIE,
AB=a, BC=b, CD=¢, DA=d (puc. 32, a). MorasxeM cma-
s, 1ro S< 3 (ab+ cd).

IIyeTs Touxw B m D nemaT no pagEble CTOPOHE! OT npaAMot
AC. Torna 1 1 1

JTO HEPABEHCTEO BEPHO M B TOM CJayYae, KOrZd BepIHHEI B
1 D nexar no ogHy cTopomy or npamoi AC (puc. 32, ),

1
TAK KAK B 9TOM cayuae S,,., < Sapcp © 5 (ab+cd), roe B, —
TOUKA, CUMMETPHUYHAS TOUKe B OTHOCHTEnEHO TpAMOE AC.

B4



C o A
Bl B
b ¢
B
‘a.
C
D A d b d D
a} 6) R)

Pue, 32

Jlna pemeHusa HCXOXHOHE JANAUH DAIPEIKEM FETRIPEXYTOMNb
Huk ABCD mo amaroramn AC, mepesepHéM TpeyroasEHkK ABC
H NDWIOEHM ero K TpeyronbHEKY ACD Apyrod CTOPOEOH

(prc, 32, 8). 3amucaB AOKAIAHHOE HEPABEHCTBO AMA DOTy9Ied-
HOTO YeTHPEXYTOIBRHHKA, MMEeM

S< %(AB-AD+BC'CD)=%(ac+bd).

1272. IlepBHwit cmoco6. Tak Kax BA,:A,C=c! b (cM. Ba-

—
— + e
axy 535), To rorimaceo aasgade 806 AA, = %_;—C. Orcioaa
—sd —_—
- VAR +cPAC +2bm§-;{? B%c2 + % + 208 cos A
AAl 'AA]_ = " = T y HIN
(3+¢) (b+e)
A
yg o N2 reond)  ahe Jitoosd 2be-cosg
bte B+c J2 bto

Bropo#i cnocob. Cv. pemenne samazm 1063.

1274, Ilyets § — DIOmERE SAHHOTO YETHIPEXYrOJEHHKA.
Torge. 5= & absing + 3 cdsin(180° —0) = 1 (ab+cd) sine (prc. 33).
Kpagpar ZuaroHamTH, NpPOTHBOIexAlled yriaam o M 180° —a,
BEIYNCIAeTcH No dopMyaaMm

x2=a?+b%— 2ab-cosa u x>=c*+d*+ 2ed - cosa,

OTRYIA
at+ et -2 4%

COSCL = W.
Jaree
2R o gRp
i =.f1—cns2 = ——-————3—-@ = £ =
St * \ﬂ (ab + cay

_ 2p-ap-b)p-clp—d)
ab+ ed !

a_”’_;ﬂ. Hrax,

8=J(p-a)p—b)p-c)p - a).
85
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1277. Cornacmo aagaue 1033
AC=2R sinp, rae R - - pagmyc onucas-
HOH okpysmocTu. Bripasum R uepez S
H (. Tpeyroapauru OBC g OBM ume-
10T obmymw BLICOTY {puc. 34), mosTomy

ﬁ’lﬂi = Bﬂef' OTKYZAa

Spsc | BC
BA
SOBM"EE'SGBC- (1)
AHarormueo
BN
Sosxn =~ * Soas- (2} Pue. 34

Hs npsmoyronpHoro TpeyrommEmka ABM maxoarm BM =
=AB-cosf, a ua rpeyronseuka BCN naxoaam BN = B(C - cosf.
Cornaceo samawe 1033 AB= 2R sinC, BC =2R sinA. Haxo-
men, LLCOB=2/A n LAOB=2/C, TaR KaK NEHTPAILELIE
yrast AOB u COB onmpanoTca Ha Te e AYTH, YT0 H BIHMCAH-

Hole yraw O u A, CaefopaTenrHo,
2

Sppe = %sinzA =RsinAcosA u 8,,, = %sinzc = R*sinCcosC.

Iogcrasue Bee HalifeHHbie BHIPAKEHMS B DABEHCTRA (1) = (2)
H CHOXUE MX, TIOIVYNM

8 = 8opu + Sppy = R’ cosP (5inC cosA + sinA cosC) =
= R? cosP sin(A + C) = R? cosf - sinp.

R= |5 _,
cosfl-ainf
H, CIeZOBATEJIEHO,

o [ Ssin®d
AC 2/msﬁsinﬁ 2./Stap.

1278. Obosnaurm 6yxBoii P TOYKY NeDECeYeHHHA BHICOT
TpeyroabHuKa ABC, Oykpo# () MeHTP ONDMCAHHON OKOJC
HETO OKDPYMXHOCTH (puc. 35, @) M ZoKa)keM CHa4Yanga, 4TO
AP = 20M,

Ilyers M| — cepeanna croporsl AB, Torga AOMM, © APAC
(2X CTOpOHEI COOTBETCTBEHHO NApAJIenbHE). Tak Xax
AC=2MM, (MM, — cpegusas JWHEHA TPEYrOJbHHKA ABCY,
T0 AP=20M. Haitgém OM. Ilycres npamas AN mepecexa-
€T OOMMCAHAYI0 OKQJIO TPeVIOJBHMKA OKPYHHOCTL E TouKe K
(pme. 35, 6). Toraga OF 1. BC 5 M < OF.

Ilpamoyronensle  Tpeyroasmmer AHN m EMN  pasewu
(MN =NH 1o ycmnoBuio, Yrinl OpH BepiopHe N PBBHLI KaK Bep-
THHKAIBHBIE), T0aTOMY AN = NE, a amaunt, ON — MeJHaHa paB-
HOGeAPeHHOra TpEeYronbEHKA AOE M Tem caMbM €ro BLICOTH.

Orcrona
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b

E

2) 6) Puc. 35

CiegopaTesnyo, £ONM + £ ANH =90°, Ho £ HAN + £ ANH =90,
nosromy L ONM = 2 HAN, orkyaa creayeT, uto AOMN © ANHA
OM  MN

M3 momofua 3THX TPEYIOJLHHKOE NMOJAVUAEM ——=-——, H, CJI&-
NH h
AOBATENBHO, 2 p
OM = MN® MH

h ah
Ha nopamoyronsEOoro  rpeyronsHuka AMH  HaxommM

3 .2 2_ ;2
MH? =12 - B2, Hrax, OM =1 Mh , A 3HAYHT, Ap=1t 2;

1290, a) IIycrs R u r — pazaychl JAHHBIX KOHUEHTPHYC-
CEKHX OKpy)HOCcTeit (R>r), a § — mmomanhk OrpaEHIC¢HHOTO
UM Konbna. Torga S =m(R?— r). Ecin X — pPajgMyc HCKoMOoi
oxpyaHOCTH, TO § = nx?, mostomy x° = R? - r’. CieoBaTennuo,
AN DOCTPpOEHHUS OTpPes3ra Xx JJOCTATOYHO IIOCTPOHTE IPAMO-
VYPOJBHEEHA TPEYrOALHUK © THOOTEHY30H [l B KaTeToOM 7.

1291. IIvere Touxa M JesxHT Ha cepeIHHHOM IEpPIeHAH-
KyaAape x oTpesxy AB u He Je:muT Ha npsMmoi AB, M, — Ta
TOUKA, B KOTOPYIO 0T00pakaeTcA TOUKA M MPH AAHHOM JABHME"
tny g. Us papencts M, A=MB, M,B=MA, MB = MA cnenyer,
uyro M, A=M B, 1. e. Touka M, JeXKET Ha TOM Xe CEPEIHEH-
HOM NepueEAmKyxspe. Kpome rtoro, AM =AM,, BM=BM,,
a sEaupT, aubo Touku M m M, coBnamarT, JHG0 TOUKH A H
B nemarT Ha cepeIHHEOM NEPOEHARKYASpe K OTpeaky MM,
P TOoraa cepegmHA oTpeska MM, copmagaer ¢ CepefHHON O or-
peska AB. B mepsom cayuae TpeyronsHnk ABM npm apmxe-
HUN g 0TOGpamkaeTca Ha TpeyronsHux BAM ., Ho raxoe orofipa-
MKEHUE MOMKHO OCYVINECTBHTL IPHM NOMOLH OCGEBOH CHMMETDHN
¢ ool OM, 8 coraacHO 3agage 1156 aBmiRenue, COBMEIAan-
Imee YKA3AHHERIE TPEyroALEMKE, eAuHcTBeRHO. (nefoBaTeldb-
1O, § — OCeBAfl CHMMeTpHsA. Bo BTOpoM cay4ae TouKa O —
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cepenuua oTpeaxa MM, a aBmKeHuUe g, COBMEIIANOINCE DAB-
HBI® TPeyroasHUKE ABM n BAM,, ABadeTcs UeHTpaxbHAH
CHMMeTpHeH ¢ nerrpom O.

1293. ITycts ABCD m A B,C,D, — napanierorpammer, O u
0, — TOYKH mepecevenns wx amarosanedt (pue. 36), AC=A,C,,
BD=RBD,, LAOB=,A,0,B,.

B C Ay Ly

A D B, Cl
Puc. 36

Ma paeencrsa auarcHanel caexyer, uro OA=0,4A,,
OB = O,B,. Cnegosareasno, AAOB = AA,0,B,, noatomy cyire-
CTBYeT ABHJKECHHE, OpPH KOTOPOM TOUKA A HePeXofHuT B TOHKY
A, Touka O — B TouKy O, M Touka B — B Toukry B, (3azaqa
1156), Tax Kak Ipu ABE:KEHWHA TPAMAT OTOBpAXKAETCH HA nps-
MYH, TO IIPH VKA3AHHOM JIRUKeHRND OpaMmas AQ orofipakaer-
cA HA mpamylo A,0,, npamas BO — aa npamyw B,0,, a Tak
KAK TPH IBHXEHHHN COXPAHRIOTCH DACCTORAHNA MEXAY TOUKA-
MH, T0 T0Yka C IEpeXoxnT B TOUKY C;, a Touxa D — B TOYKY
D;. Urag, Opn yKasaHHOM JBUKEHHM DEPOIAHBI TAPAJIENO-
rpamma ABCD cOBMEmMAIOTCs ¢ BePOIHHAME TapaXaeI0rpaMMa
A,B,C\D;, nosToMy COBMEINAIOTCA M COOTBETCTBYIOLIME CTOPO-
HEl 3THX OapamienorpaMmos. ClenoBaTeasro, JaHHLIE Iapai-
JNeNoTPAMMEI DaBHEI.

1294. Pacemorpum ase Tpamerum ABCD m A B,C.D, ¢
ocHOBauuaAmMu AB, DC u A B,, D\C, (puc. 37), vy KoTOpLIX
AB=A\B,, BC-B,C,, CD=C,D,, AD = A,D,. lyets AB > CD.

D C c, D,
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Ha cropossax AB u A B, Boasmém Takme Todku E u £,
aro AE=CD » AE,=C,D,, Toraga BE =B,E,, a 4eTbIp€x-
yrompuukun AECD u AEC,D, — napannenorpaMme (ux
IPOTHRQITOIOAHbIE CTODOHLI DABHBI M TAPAJLIENLHE), IOITO-
My CE = C,E,. Coraacno aageve 1136 cyiecTsyer ABHKeHHE,
npu Koropom touku B, C, E orofipasaryrca B To9rH B, C),
E,. IIpx aToM ABEKEOMH TouKa . orofpayxaercda B TOUKY A,
(rax xak ayu EA orofipaxaerca B ayd EA, u EA=EA,),
a npsmas CD — B npsmyw C. D, (tak wax CD | BE,

C,D, || B,E,, cm. zagauy 1151). Ananornyno opaMad AD oTo-
fpaxcaeTca B npaMylo A,D,, moaToMy Touka D) orobpasaerca
B Touky D,. Hrax, bce BepmruaBl Tpaneuuu ABCD orobpa-
SKAOTCA B BepLIMER Tpamenun A B,C,D,, o0osToMy 3TH Tpa-
NEeOKH PABHEL.

1299, Tlycre JaHEBIE OKDYX-
HOCTH TIEPeceKaloTcd B ABYX TOY- m
Kax, M — ojgHa M3 3THX TOYeK, A B

M .
Toukn O M O, — UEHTPH OKPYX- 0 /
HOCTell 1 AB — HCHKOMBIH 0OTDe3oK -
(pre. 38).

Ilpg CcHMMETPMH OTHOCHTE/b-
HO ToukH M TOUKRa A ORpPYKHO-
¢TH ¢ HeETpoM O orobpaskaeTca B
roury B, a camMa OKpyxHOCTE —
Ha OKPY)KHOCTE, [EDECEKAIOIIVIO Puc. 38
OKPYXKHOCTE C OeHTpoM O; B TOY-
Ke B. CneaoBaTenbHO, Mg DeOIeHHMs 3afadd HYRKHO OOCTPC-
HTh OKPYMHOCTh, CHMMETDHUHYIO OKDYMRKHOCTH ¢ HeHTpoM O
OTHOCHTE/NLHO TOUKM M, uYepea TOUKY B e nepecedeHus ¢
OKDPYMHEOCTHIO ¢ IeHTpoM O, mporecTu npamyio MB u oTMe-
THTE TOUKY A Oepecedennsa npaMoil ¢ HepBoi OKPYXHOCTHI.
Orpeaor AB BCKOMEIA.

1301. Asanus. llyers ABCD — eKOMAA TpAIENHA ¢ OCHO-
papuaMu AB n CD (npmuém CD > AB) (pre. 39), E — Touna,

B KOTODYIO nmﬁpaxig_e-rca mepommEa D npy napasmaeJs-HEHOM Ie-
peHoce Ha BeKTOp AB. B Tpeyvroinb-

nare BCE cropoast BC uw BE = AD
Japnl, a cropouy CE=CD-AB
NerKo mOCTPORTE 0 JAHHEIM CTO-
ponaM AB u CI. 3msunr, Tpe-
yroaeHuK BCE MOMHO DOCTPOHTH.
IIocrpoeane, CTPOAM CHAYATA
TpeyronsHnk BCE no Tpém cropo- D E c
HAM, A 3ATeM AOCTPAABAEM e€T0 IO
tpamenuu ABCD. Prc. 39

A B
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INosTopenne. Pemenue 3amad.
IToaroroska ¥ 'HA (9 u)

ITpy mopTOpenHE KypCa TEOMETPHH U HOATOTOBKE K rocyiaap-
CTBEEHOH HTOTOEROH aTTecTaliil HeoOXOIHUMO CKOHUEHTDPUPOBATE
BHHMAHHE YYaAllUXCA HA KJKYEBBIX BOIpocax mporpammer. Oc-
HOBHEIC (GaKTH NMAHMMETPHHM H OpHMEHAEMLIC B HEH METOMLH
MOSKHO CrPYNIFPOBATE [0 CAEAYIONEM TeMaM: <«TpeyrofbHME »
(2 1), «OKpyxEOCTL* (2 u), «HeTRIPEXYIGARHHKH, MHOrOyTOJib-
BEAKK» (3 u}, «BerTophbl, METOJ| KOOPAKHAT, ABIDKEHHA» (2 4).

PaccmoTpemmie 3THX BOMPOCOE MOMGET BRIIOYATE OGODLNEHME H
CHCTEMATHRAIHMI0 CBeleHHI 0ff OCHOBHBIX CROHMCTBAX IEOMETPHIe-
CKHX QHIVD, JOKASATENLCTEQ OTALNLHEIX TeOpeM, DEIeHHe KOMII-
JCKCHBIX 3a7a49. TIpu moBTOpDEHMH moAe3Ho 00OpAIIATE BHHMAHHE
VUAITHXCA HA PASTHYHEIC METOIE] MeOMETPHYBCKAX AOKAZATEIBCTE,
B 3aRHCHMOCTH 0T DOATOTOBKH KJIACCA IORTOREHHE MOXKHO NMDOBO-
AVTEL 00 BCEM KWW OTAEIRHBIM BOODOCAM DACCMATDHUBAEMON TEMBIL.

Husxe naérca mopbop sajgau IAA OPrasM3anduy HTOTOBOTG
OOBTOPEEMA [0 YKAIAHALIM BEINIE TEMAM.

TpeyroneHuk.

OcHoBHEIE BOIPOCH OPOIPAMMEL DABEHCTBO M Togofue Tpe-
VYIOILHHKOB, CyMMa YIJIOR TPEYTOJBHUKA, DABHOOSIpDEHHBNT Tpe-
YIOJIBHEEK, IPDAMOYTOMLHEN TPEYTOAGHAK, II0IUAAL TREYTOMhHHKA.

Bamaun

1. B rpeyrompuErax ABC u DEK AB- DE, AC=DK,
BP=EM, rae P w M — cepenunm vropod AC m DK.
a) Noxaxure, uro AABC=ADEK. 6) Haliaure S,p., ecnn

EM =3 cm, DK = 42 cu, LEMK = 135°.

2. B rpeyromsmmkax ABC m A,B,C, AC=AC,, BC=B,C,,
BD=8\D), rae BD n B,D, — BEICOTE TPEYTOJLHHUKOB,
opuuéM Toukm D m D nexar Ha orpeskax AC m AC,
8) Moxaxure, uro AABC = AA B,C,. 6) Haligure paguyc
OKDYKHOCTH, OIHCAHHOH OKOIO Tpe-

yronsEHKa £,0,C,, ecAM HBBECTHO, E
yto BD=6 cm, DC =8 cM. B) Hali-
nure yroa A,C.B,, ecnu BD=6 cwm, A D
DC=38 cm.
3. Ha pucyuxe 40 AB =AC, AD — &uc-
cexrpuca yrna EAC.
a) Moxamure, uro 4D || BC, M
6) Haliaure orgomIenue nOaonmiameit
TpeyroibHUKoR ADM u KMC, ecan
AM=15 cM, MC=3 cm. B K C
B) Haitanre Sy, ecoun S,,,=@Q. Pac. 40
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4. Ha pucyHre 41 AABC — npaAMoyrodis- A
HHEIE TPEYTONBHEK € TCHOOTedyzoi AR,
DE | AB.
a) Hokaxure, 4To TpeyronrbHukHd ABC u
DAE nonodnsI. E
G) Haiigure xarers Tpeyroasuauxa ABC,
ecir AB =13 cv, AE = 5,2 cv, DE = 2 oM.
B) Jorammure, 4T0 OKOIO UeTHIDEXYTOIh-
HuKa BDEC MOXKHO OIHCATE OKDYXK-
HOCTh. '

5. B nOpaMoOyTOJBHGM TpeyroabHEKe ABC ¢ B
npoeefesa Beicota €I K THIOTeHYZe Puc. 41
AB, CD=a, AD=¥b. Haitgure: a) BC;

0) pagEyC OKDPYKHOCTH, BOHCAHHOW E TpeyrolsHHK ARC;
B) OTHOINEHHe ACIOafel TpeyronlbHENK0B ADC n ABC.

6. B  7Tpeyronpunxe .ABC AB=14 c¢m, AC=15 cm,
BC =13 em. Hakkziure: 4) MeHBIOVIO BHICOTY TPEYIOJILHEKA;
6) maomaae Tpeyronsauka ADC, ecan AD — GucceKkTpHCca
rpeyroasHaka ABC; B) meanany AE rpeyrojasanka ABC.

7. C noMompw UAPKYIA H JHHENKH OOCTpOATe TPEeYTOMbHWH
ABC mo croporam AB u AC H BeICOTe, HPOBEASHHOK K CTO-
pose AC.

8. ILnommaxae TpeyronbsHuka ABC papsa §. Haiinure nnomaie
TpeyroaeEEKA AQB,, roe (0 — To4YKa IrepeceTeENA MeauaH
Tpeyronsarnka ABC, a B, — cepeamsa cTopoEH AC.

9. C noMOoIOBEED OUPKYJIA H JIHHEHKH OOCTPOHATE papHoOEgpeH-
BHi TpeyroisHUK ABC no ocmoBapnmwy AC n yray B n
6uccexTpucy Bl) BHellHero yrja aToOro TPEYIONBEHMKA NPH
BepiraHe B.

OKpYXHOCTE

OcHOBHLIE BOOPOCH HPOrpAMMBI; OKPYHHOCTE K KDYT, Ka-
CaTeNnbHad K OKPYKHOCTH H 8 CBOMCTBA, OKDYEBOCTBH, ONH-
CAHHAA OKONO TPEeYTOILHHKA, OKPYHOCTh, BOHCAHHAH B Tpe-
YIOJBHHUK.

3agadu

1. Xopaa AB OKDYMKHOCTH pajuyca 4 ¢M BHAHA H3 HeHTPA
mopx yraom 9. Haiigure: a) xopay AR u paceTosH#e OT
IEeHTPA OKPYKHOCTH 0 2Toi Xopael; 6) yriabl Tpeyroib-
uuxa ABC, rone € — TouRa, pacnosio:keHHAs Ha Oosbmeit
ayre AB OKpyEHOCTH Tax, 4To vAC : wCB=5:4; ) xop-
ay BC.

2. [IBe B3aWMHO NEPOEHIUKRYAAPHLIe XopAasl AB u CD oxpyx-
HOCTH OepecekayTca B Touke K, npuvém AK =6 com,
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BK =32 cm, KD =24 cu. Halignre; a) xopam BD u CD;
6) paccroaHHe OT TOYKH A a0 npamoi BD; B) paguyc aaH-
HOH OKDYKHOCTH.

Tpeyroneanx ABC ¢ yrmom B, pasaum 135°, Boucas B

OKPYKHOCTL ¢ HedTpoM O K paanycom R = 1042 cm. Haii-
ANUTE: 4) CTOPOEY AC ﬁ) cTopony AB H S,p., €CIH HaBecT-
BO, yTo AL ABC =

. Toaxe M, D n K nexxaT Ha okpy:HOCTH, yronx DMK pa-

BeR 44°, xopaa DK paera 12 cm. Hafinure: a) paguyc mae-
Holt oxXpviEOocTH; 6) yron MKD, ecaMm H3BecTHO, UTO
DM = 646 cm.

Paguyc oxpyxuocTH, BmHcannoll B pasHofegpeEHEIH Tpe-
yroasEmK ABC ¢ ocHopaEwem AC, papen 3 ¢cm, KB=4 cu,
rae K — TOuKa KacaHHaA OKpYxHOCTH ¢ GoxoBoii cTOpOHOI,
Haiinmre: a) eropory AC; §) yroa BAC; 8) pagEyc OKDYE-
HOCTH, OHHMCABHOI OoKojio Tpeyreananra ABC.

B paemoGeaperHElil Tpeyronbuuk ABC ¢ ocHoBaEmeM AC
BOHCAHA OKPYXHOCTL, Hacawmaaca cropod AB uw BC B
rouxkax M mw H. a) [oraxure, uto AMBH v AABC,
6) Hafigure yron BAC ¥ pagHyc ORDYKEOCTH, ecau AB =2 M,
MH=1 M,

HeTbipEXxyronaHMKM, MHOroyronbHHKH

OcnosHEIE BOUPOCH TOPOTPAMMEI; HADANJENAOTDAMM K €ro

cBOlCTRE, DPHIHAKH OAPANICAOTPANMMA, TNPIEMOYIOILHHK,
poM3, KBAIDAT M MX CRBOMCTRA, TPANENWA, MHOFOYTOJILHHEK,
MIPABHABHBIE MHOMOVIOJLHBEH.

1.

Sagaun

Ha pucysre 42 AEFC — npamoyroaeauk, AC =10 eMm,
AE =3 cm, BM = AM.

a) okaskure, aTo MN — cpemfsa AHEEA TPeYLoJLHHAKA
ABC.

6} Halianre S, nnc.

B) Hailigare S, 5. B

. B napannsemorpamme ABCD Gue- //\
CeKTPHCa yraa A mepecexaer
cropory BC B Toure E, AB=a, E M N _F

AD=5b, Hafinure: a) orpeskr BE
u EC; 6) orpeskm BK m KD =m
Sipr, eom K — Touxa mepeceue-
uust AE u BD, a £A=60°. A c
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Ha pucyare 43 ABCD — papanxemorpaMm, 21 =22,

a) JloxaxkpTe, YTe dYeTHpéXyroasHHR BFDK  — mnapan-
nejforpaMM, M HaliaAvTe ero NJA0MAAR H TOEPHMETp, €CIn
KF=10 ¢, BD =06 cm, £LKCGD= 150",

6) Karkum ycmoBHsM AOJGKHBL YAOBIETBODATE oTpesxkm KF
® B, urobh napannexorpaMM BFDK 6Lin OpaMoyTroJan-EH-
koM (pomfiom, KBajgpaTom)?

. MeHLmIAS OHATOHAAL NAPAJJISNOrPAMMA NEepPIEHINKYAADHA

K B0 CTOpOHEe, 8 BBICOTA, ]IpDBBﬂéHH&H H3 BepIIvHEI TY-
roro yrig, eJHT GONLIIYI0O CTODOHY HA OTPe3KH, DABHEIE
9 cv u 16 cM. Hafipre: 8) CTOPOHEL H BRICOTY HDADAILIENO-
rpaMMa, IOpPOBEIEHHYIO M3 BepIINHLI TyIooro yria; 6) aua-
TFOHAJH OAPANJeJOTPAMMA; B} NJOIIAZE NADAJIENOrDAEMMA,

. B napannenorpamme ABCD nposenenn OuccexTpuca AKX yr-

aa 4, rouxa K meamr cropony BC na orpeskn BK =4 cm
u KC= 2J§ cM. Paceroanue mMexx iy napaiebHBEIMHE OPHA-

My AD u BC paBEO 2\/5 esM. Hattnure: 8) yraer napai-
aejarpaMma; §) maomans TpeyroasHRxa ABC; B) paauyc
OKPYVHHOCTH, ONHCAHHOE OKoJI0 TpeyronvHuka DKC.

Ha pucyere 44 tournm M, N, P 1 @ — cepeausbl CTODOH
geTRipéxyroasanka ABCD, AC =10 ¢, BD = 18 cm.

a) Hogamxmpre, aTo MNP — napainejorpaMM, H HAHIATE
€ro mepHMeTp.

) Hadfigpre Inoniaas deTRIPEXYTOALHEKOB ABCD n MNPQ,
ecan < BOC = 60°.

B paBRcleipeHHVIO TPANCLHI, OCHORAHHUA KOTODCil DABHLI
2 cM H 8 cM, BOHCaHA OKPYRHOCTE. Haiinmre: a) SoKoRylo
CTOPOEY TPanenuEH; 0) paguyc BOECANHOH OKPYKEOCTH;
B} MACLIAAL TPANEIIHH,

B pasaHOSeIpeHHOH TpamenMH ¢ OCHOBaHHAMH AD m B(C
LD=60°, BC=12 cm, a A BCA = 30",

a) Doxamure, a0 TpeyronsHnk ABC papaoSegpeHHLIN.

6} HaiiguTe paguyc OKDPYIKHOCTH, OMHCAHHOH OKOJIO Tpe-
yroapuuxa ACD. '
B) Hainure nonommaaes rpanenau ABCD,

B C




9.B powm@, cTOpOHA KOTOPOro DABHA AUAFDHAIM H PaBHA 4,

10

11

BIHCAHA OKPYKHOCTB, & B BTY OKPYKEOCTLH BOMCAH Npa-
BHJRHHIHA TpeyroasHuk., Haifinure: a) paguyc oKpYXHOCTH;
§) cTopoHY TpeyroldhHHKA, B) NAOMIamnH pomba, Kpyra B
OPaBRIBHOTQ TPEeyYTONLHHKA.

Kamapift yroa npaBUABHONO f-YroXbHHKA A A, ... A paBeH
150°,

a) Haigure 4uciao CTOPOH STOT0 MHOTOYTOJIRHEKA,

6) Haitnure yron A,A,4,,.

B) Hoka>kuTe, UTO TPeyrolbHuK A,A.B nogoGeE Tpeyromab-
ERKy AA, B, rge B — Touka NepecedeHuA AHaroHaneit
A Ag | A A, 3TOTO MEOTOYTOJBHEKA.,

Braemsui yrom OpaBMABHOTO A-YTOJIBHHUKA AA, ... A, B
TPH paza MeHBIIE YIJa 3TOI0 MHOTOYTOJXBHHKA,

a) Haitgmre ymeno CTOPOH STOrC MHOTOYIONBHHEKA.

6) Hadizure yron A,4.A,.

B) [loKa)kHTe, 9TO UeThRIpEXYrodnHEEK A A.A A, — pasHO-
OepeHHAs Tpamenimd.

BeKTOpbl, METOA KOOPAHHAT, ABMXEHMA
Oecnonnie BOIIPOCHL NMPOTrpaMmMbl. BEKTOD, AJHHA BEKETOPA,

CJOMeHHe BEKTOPOB M ero cBOHCTBA, VMHOMKEHHe BEeKTOopa HA
URCHO M ero CBOﬁE’I‘Ba, KONJMHHeADHBIE BEKTOPLI, TIDAMOYIOIdEB-
HBIE KOODZMHATEL TOWEK HA ILJIOCKOCTH, (OPMYJa PACCTOAHMA
MEKJIY ABYMA TOYKAME IJIOCKOCTH C 3AMAHHBEIMH KOODAUHATA-
MH, KQODAHUHATEHl CEPCAHHLI OTPEedKa, YPABHEHHMSA OKPYIKHEOCTH
M OpAMOH, IpUMeHeHHEe BeKTOPOE H METOA& KOOpAHAHAT K JA0-
Ka3aTeNECTBY TeopeM H DellleHHIO 3a7ad, HBHIKCHHAA.

Bagauun

1, Yerwipéxyronneux ABCD sazan KOODIRHATAMM CBOHX BEp-

wmns; A(~3; —2), B(—1; 2), C(2; 2), D(4; -2).

a) HafiapTe KOOPAWMHATEI CEPEIMH CTOPOH 5TCTC YETLIPEX-
YroJNbHHEA.

6) HoRaXXHTe, UTO CepeAuHbl CTOPOH YeTHPEXYICJLHHKA
ABCID sBnAwTCA BepIUEHAMN poMGa, H HalAHTEe ILI0OOIANb
aToroe pomba.

a} Oupenenure BHA qempexymnh}{mca ABCD, ecJIy BC =
= -I—AD H BHIDAZHTE BEKTOpP CD yepesd BEKTODBI AB a H

—b_,

AD=b,

6) BrIpasHTe BEeKTODEI AN DM " PQ Uepe3d BeKTODLL an b
ecma M, N, P u @ — cepeaunsi cropon AB, BC, CD u AD.
B) OnpegenuTe RUA HETHIPEXYTONLHEIKA M’NPQ.
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4.

5.

A B A ¢
C !: . é;i - ll L] -
o, M a, 0, B 0,

Puc, 45 Puc. 46

JaH npaRnxeaLi mecTHYT0ALEHK ABCDEF co cToponoit a.
HaitguTe cKANAPHOE NPOHIBEASHHE BeKTOpaB: 4} AB-AF;
0) AB-DE; 8) AB-DC; 1} AB-BD,

HaktauTe KOCEHYCEI YII0B TpeyroasHuka ABC, ecam A(1; 3),
B(8; 2), C(5; -1).

B mapanmerorpamme ABCD pmarosans BD pasHa cropone
BC, rourka M — cepeanna cropoHm BC, orpesor DM mep-

negpHKynapes B AnaroHanu AC. Haligure yram oapaiie-
JOTPAMMA.

. /[lBe OKpyXHOCTH papmyca r ¢ ueHrpamu O, n O, Kacawres

Apyr Apyra B Touxke M. Ha mepBoE OKPY)MHOCTH OTMEUEHS
TOYKA A, 4 Ha BTOpOil — ToYKa B TaK, IT0 XOopAn AM u
BM B2auMHO NepHeHIHKYIAPHLL (pHe. 45).

JokamuTe, YTO: ) IPH NAPARIEIHHOM MePEHOCE HA BEK-

TOP 0—162 orpesoxk AC oroBpasaerca BHa oTpesok BM;
6) AB = 2r.

Ha cTopoHAX TIPABMABLHOFO TPEYIOJbLHEKA NOCTDOSHLL KBET-
patur (pue. 46). JTokarkure, 4T0 [EHTPH 3THX KBAaJPATOR
ABRNANTCA BepPINUHAMH OPa&BHJAREOIC TPEVIOILHHKA.
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