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NPEOUCITOBHE

IIpennaraeMble HpOrpaMMbl (IPAMEDHAS W ABTOPCKUE) IIO
reOMETPHMH COCTABMEHBl B COOTBETCTBHUH ¢ TpeBoRaHHUAMU (dee-
pPajbpHOrO KoMIoHeHTa 1'0CY/IapCTREHHOTO ©OpPA30BATEIRHOTO
cTapgapTa cpeguero (mMomHOTO) 001ero obpPa3oBaHUA IO MATE-
mMaTuKe. OHN IO3BOJSAIOT NOJYYHTE NPEACTABICHHE O IEeJAX H
cogepagun o0ydenns reomerpuu B 10—11 wknaccax, B pam-
KaxX of0yueHnda mo yuyeOHHMKAM, BHINYCKAEMBIM H3AATEILCTBOM
«IIpoceeleEne». ABTOPCKIEE IIPOTPAMMEI COCTABJEHLI B COOT-
BETCTBMU C TpeGOBAHMAMH, NPeIbABRIAESMBIME KaK K 0a30BO-
My, TAK M K IpoMILHOMY YpoBHIo obyuenua. Ilpu sTtoM aB-
TOPAMH IIPOIpaMM M Y4YeOHHKOB IIpefJaraioTcd pasjHudYHLIe
CTPYKTYPRI yuebHOro MaTepuasa, KOTOpPbIe ONpPeAedIoT Iocie-
AOBATENIEHOCTh M3YUYCHHUA MATEPHANA B PAMKAX CTAHAAPTA AJA
cTapireii MKOMLI U TYTH (GOPMHPOBAHHA CHCTEMBI 3HAHHMHA H
yMeHHK, HeOOXOAMMEBIX A8 IPUMeHeHNA B IPAKTHYECKOH ed-
TEeNLHOCTH, H3VUEHMs CMeKHBIX JUCIWUILIWH, IPOAOIMKEHHA
00pa3oBaHMsA, a TAKMKe PA3BUTHA ydallRxcsd,

Kammaa aBropcKas OporpaMMa BKIIOUAET B cefd colepka-
HHe 00yuYeHHA, IPUMEPHOE IJaHUpOoBaHue yueGHOrC MaTepHa-
JIa B 3ABHCHUMGCTH OT OTBOJUMOro yuebHOTO BpeMmeHH, TpebGoBa-
HHS K YPOBHIO MOAMOTOBKH YUAIHXCA, KOHTPOJLHBIE PAGOTEL.

IIaaruposanme yueGHOTO MaTepuaia N0 FeOMETPHH DPACCUH-
rauo Ha 1,5 (6asoBwiil ypoBeHb), 2 (DpodUnLHLII YpoBeHDb) U 3
(vraybseHHOe H3yUYeHHE) uaca B HeJelll0 B TeueHwe roja A4
KAXKAOTO KJIacca. -OTO MORROJAET YUHUTENID B 3ABUCHMOCTH OT
KOJHYEeCTBA YacoB BRIOpATH A1000H U3 BAPHUAHTOR TEMATHUYECKO-
ro NIAHUPOBAHKMA. Y MeHBIIeHHe YacOB B DAMKAaX CYIIECTRYIO-
IeT0 CTAHAAPTA OTPUIIATENLHO CKA3EIBAeTCA He TOJILKO Ha Ma-
TEMATHYECKOM, HO M Ha 0bImeM PA3BUTHH y4al[uxXcs,

Hauwnuaa ¢ 2006 roga uagatensctso «IIpocBerienue» BEI-
mycKaer AopaboTAHHBIE IBYXYDOBHEBBIE YYeDHMKH IeOMeTPHH
Aag 6a30B0ore U NpodHALHOIO YPORHSA, COOTBETCTBYIOIINE Tpe-
0oBanmaM degepanabHOro KoMucHeHTa ['ocygapersennoro obpa-
30BATENLHOTO CTAHAAPTA II0 MaTeMaTHKe!

A. . Anexcarapos u ap. «['eomerpus, 10» u «'eomerpus,
11» ana npoMALHOTO YPOBHSA M YIIYOJEHHOTO M3YUEHHA;

A. . Anexcanapos u ap. «I'eomerpusa, 10—11» nns Gaso-
BOr0 4 npodMiIBHOrO ypPOBHEH;

JI. C. Aranacsu v ap. «I'eomerpus, 10—11» pisa 6asoBoro
U OpOohHUABHOrG ypoBHe:;

A, B. Iloropenoe «I'eomerpus, 10-—11» pns 6GazoBoro m
npoPUABHOrO VPOBHEH,



depepanbHbli KOMNOHEHT

" TocynapCTBEHHOro D
obpa3oBaTenLHOro ctaHgapra .
cpeaHero (nonHoro) o6uero .
oO6pa3oBaHMeg NO MaTemMaTuke .

(reomeTpus)

BA30OBBIH YPOBEHL

Wayuenne MarTeMaTUKKM HA 0A30BOM YPORBHE cPeaHero (IIoaHoro)
obiero ofpa3oRaAHUA HATIPABJIEHO HA NOCTHKEHHE CASAVIOIHX
1eJe:

@ (pOpMHpOBaHI{e Hpe,ﬂCTaBHeHHfI O MaTeMaTHKe KaK YHHEBeD-

CAMBHOM A3LIKE HAVKH, CPEJICTRE MOACTHPOBARNHA ABICHIH
M TIPOIIECCOB, 00 HJeAX M MeToJaX MaTeMAaTHH®|
Pa3sBHTHE JIOTUYECKOTO MELIILIEHUA, TPOCTPABCTEEHHOTO BO-
obpaxkedHuda, AJNTOPUTMHUECKON KyJAbTYPBE, KPUTHYHOCTH
MBIHIIEHAS HA YPOBHE, HeoDXOTHUMOM AaA OvavIIedl mpo-
deccHoOHANBHOH AEATENBHOCTH, & TAKMKe TOCAeLVIOUIero
o0yueHWA B BRICIIEH IIIKOJE;

ORJAJeHUe MATEeMAaTHUECKUMH 3HAHUAMH H VMeHHAMMN,
HeoOXOMMMBIME B IOBCETHEBHON KHIHH, A H3IYUEHHA
IIKOJIbHBIX €CTeCTBEHHO-HAYUHBIX AUCIUIANH Ha 6Ga30BOM
YPOBHE, JUIA HNoJydeHnd 00pasoBanvs B o0macTsax, He Tpe-
ByomMx yrayoaeHHoO MarTeMaTHuYeCcKOH IOATOTOBEM}
BOCTIMTAHHE CPEACTBAMH MATEMATHKH KYJIbTYPBI JTHYHOGTH,
MOHMMAHUA SHAYHMOCTH MATEMATHKH JIA HAYYHO-TeXHUIe-
CKOT0 IIpOrpecca, OTHOIIEHHS K MaTeMaTHKe KAK K 4YacTH
o0mieyenoBevecKoi KYJABTYPE Yepe3 3SHAKOMCTEO ¢ HCTOpHeH
PASBATHA MATEMATHKH, 9BOJIONHCH MaTeMATHYCCKAX HICH.,

O0Gs3aTensHblA MMHUMYM COAEpPXaHUs
OCHOBHbIX 06pa3oBaTeNbHbIX NPOrpamm’
TEOMETPHHA

MpAMble 1 NNOCKOCTN B NPOCTPAHCTEE

OCHOBHEIe MOHATHA CTepeoMeTpur (Toura, npsaMas, ILoC-
KOCTEL, IIPOCTPAHCTEO).

! KypcupoM B TEKCTC BLIACACH MATEPHAN, KOTOPbLIH HOAREHKAT WSVUEHHIO,

HO He BRIW4aercs v TpefosaHusi K YPOBHIO TIOATOTOBKH BEHIYCKHUKOB.
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Ilepecerammuecs, NDapaajgeNbHBIe M CKPEIIHBAOITHECH
OpaMBIe. ¥roJa Meskay NpAMBIME B IpoctpaHeTre. [lepren-
AMKYIAPHOCTL OpAMBIX. [lapaJielbHOCTE H HEepHeHIH-
KyAAPHOCTE TPAMOE W OJOCKOCTH, TIPU3HAKHK W CBOICTEA.
TeopeMa 0 Tpex nepueHINKyaAdapax. [lepmeraukyngap u Ha-
KJOHHAA. ¥YToJ MeXY IPAMCH M IJIOCKOCTBIO.

, IlapannelbHOCTE MIOCKOCTEH, MepPIeHIMKYAAPHOCTE TJI0C-
KocTeli, [IPU3HAKHM WU CROMCTBA. J[8y2panHulil Y201, HUHEH-
MBI Yzoa JeyzpaHHO020 Yzaa.

PaccrosgHile oT TOUKH A0 ILIOCKOCTH. Paccroauue ot IIpA-
MO A0 IIIOCKOCTH. Paccrosanme MeX Oy TapaJlJaCJIbHBIMHA
njaockocTaAMu. Paccmoanue Me:way CHpeuwiusaqiowumuca
npAMbIMU.

[Mapamnencuoe npoexrtupoBadue. Ilaowads opmozoHalb-
HOL npoekyulu mMHozoyzoabHuka. Vzobparkedne IpocTpaH-
CTBEHHBIX (UHUTYD.

MHoOrorpaHHuKm

Bepmmnusl, pebpa, rpadud MHOPOI'DAHHHUKA. Pazgepmid.
Muozoepannvie yeast, Botnyrkasie muozozpannuxu. Teope-
ma Jitrepa.

Ipusma, ee ocHoBaHHs, GOKOBLIe pelpa, BHICOTA, OOKOBaAsA
MOBEPXHOCTL. IlpAMas U HAKAIOHHAA IPH3MEL. IIpaBrabHAR
npusma. [lapannenennnes, Kyo.

IMupamupa, ee ocHoBaHUe, O0KOBEIe pelpa, BbicoTa, GoKo-
Basg MOOBeDXHOCTHL. TpeyronbHasa nupamuga. llpaBunbHasn
nupamuga. Ycevennaa nupamudd.

CummeTpru B Kybe, B napanijielennnuese, 8 npuime u nupa-
mude, ITonamue o cummempuu 6 npocmpancmee (uenm-
panrvras, ocesddn, szeprarvran). Ipumepvt cummempuil &
OKPYNCAFOULEM MUDE.

o Ceuenns Kyba, IPHIMLI, ITUPAMUILI.

[ 4 Hpe,IICTaBJIeHHe O IIPABUJIBHBIX MHOrorpannnrEax (Te’]‘paB,le,

Ky0, OKTAID, AOLEKA3AP H HKOCAIIP).

Tena ¥ NOBEPXHOCTU BPAaLLEHWUS

Ounuuap u xouyce. Yeevennwoit konye. OCHOBAHKE, BRICOTA,
GoKoBas TIOBEPXHOCTE, ob0pasymonlas, paseeprra, Ocegbie
COUCHUA U CEHCHUS, NAPAIANeNAbHble OCHOBAHUIO.

Map u cdepa, ux cedyeHUs, KACAMEAbHAA NAOCKOCMb K
chepe.
O6bemMbl Ten M NNoWaAn UX NOBEPXHOCTENR

Hounamue o0 obseme meaa. Omuowenue o06semos nodod-
HbLX e,




¢ Qopmyasl obweMa Kyba, NPAMOYIOABHOI MapalIegennne-
na, Tpu3Mbl, nuauHApa. PopMyssl ofbeMa OHpaMHAB A
KoHyca. PopMyJabl ITOIMIAAM MOBEPXHOCTEH IUAMHAPA H
xonyca. Popmysanel obbeMa I1apa M maCIaxu chepsl.

KoopAvHaTbhl M BEKTORLI

e JlexapToBhl KOOPDAHMHATEL B IpocTpancTBe. MopMyia paceTo-
AHUA MeKAY ABYMA TOUKaMU. ¥ paBHeHusA cepPhl H nA0CKO-
cmu. Copruyna paccmosHUL OM MOUKU 30 RAOCKOCTMIL.

¢ Bexropsr, Mogyibs BekTopa. PaBenerso BekTopos. Croyxenie
BEKTOPOB H YMHMKEHUE BEKTOPA HA YHUCJIO. YTOI MEXIY BEeK-
ropamuz. KoopmuzaThl BeKTopa. CRajAspHOE IIPOH3BefeHHe
BEKTOPOB. KonnuueapHble BeKTODHI. PaajioMKeHle BEKTOPA II0
JABYM HEKOJINHeAPHEIM BekTopaM. KoMruianapubsie BeKTophl.
PaznoskeHne 1o TpeM HEKOMILIAHAPHBIM BeKTopaM.

TpeGoBaHMA K YPOBHIO NOAMOTOBKU BbINYCKHMKOB

B pesynbrare mayuenms mMaTeMaTHMKHM Ha Ga30BOM YPOBHE
VUEHUK JOJOKEH

3HaTh/NOHUMAaTB:

® JHAYCHUE MaTeMaTHUeCKOH HAYKH AJIA pellleHUA 3alad, BO3HH-
KaIMUX B TEOPHH U NPAaKTHKE; IINPOTY M B TO JKe BpeMs orpa-
HAUYEHHOCTh IPEMEHEHHA MATEMATHYIECKHX METOIOB K aHATIU3Y
H HCCIEJOBAHHIO IIPOIECCOR M ABJNIEHUH B IPHPOAE B O0LIECTRE,

® 3HAaYeHHWEe IPAKTHKH H BOIPOCOB, BOBHMKAWIIMX B caMOi
MATeMATHKe, A8 QOPMHUDOBAHMA M DAZBATHA MAaTeMaTHUe-
CKOM HAYKH; MCTOPHI) DA3BMTHA NOHATUA YHCJA, CO3JaHNA
MATEMATHYECKOT0 AHAMH3a, BOBHMKHOBEHHA H PpPaSBUTHA
reoMeTpru;

& VHHUBEDPCANBLHBIH XapaKTep BaKOHOB JOTMKH MaTeMaTH4e-
CKHUX Paccy)KIeHHH, HX NPHMEHEHMOCTL BO BCex 06jacrax
geJ0BeYecKodl NeATeNbHOCTH;

] BepOﬂ'THOCTHHﬁI XapaKTep pa3JH4YHbIX NPOLECCOB OKDYMAA-
Hmeroe MHpa.

TEOMETPHA

YmerTs:

¢ pacHo3HABATHL HA UepTexKaX M MOEJAX HPOCTPAHCTBEHHBIE
¢OpMEI; COOTHOCHTE TPeXMepHbIe 00BEKTHI ¢ HX OINCAHHA-
MH, H300parKeHHIMIA;

! Domumo ¥Ka3aHHBIX B JAHHOM pa3ljese 3HaHHU, B TPeDOBAHNA K YPOBHID
MOATOTOBKH BKIIYAKTCH TAKKE 3HAHMA, HeCOXOAMMEIE AJA OCBOEHHA Iepe-
YUCAeHHKX HHKE YMEHHH.
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& OIMHCBHIBATE B3ANMHOE€ PACIIOJOMECHHE INPAMBIX H IIMTOCKO-
CTEM B IDPOCTPAHCTBE, QUZYMEHMUPO8ANts C8OU cyMdeHusd
00 3MOoM pACROAOHCEHILL;

& aHATM3UPOBATHL B HPOCTEHIIIWX CNYIaAX B3ANMHOE PACIIOINO-
sKeHue 00LEeKTOR B IPOCTPAHCTBE;

e M300pasKaATH OCHOBHLEIE MHOTOTDAHHHMKM M KpYIUIbie Teja,
BRITIOJHATEL YepTeXKH Mo YCJAOBUAM 3amad;

% cmpoums npocmeiiuiue ceveMua Kyba, npuamst, nRupa-
Muone;

& PelIATE HJAHHMETPHUECKHEe H IIPOCTEeHIIHe cTepecMeTpHYe-
CKHE 3aJadd HA HAXOKJeHUe TeOMeTPHUYECKHX BeJHYHnH
(nuH, yrioB, rioinajieii, o6beMoB);

& HCIOJB30BATE IOPH DPENIEHHH C(TepeOMEeTpPHYECKHX 3aaavd
IIJAaHAMEeTDHUYEeCKHe (l)aI{’I‘I:I H MeTOIBI,

# IIPOBOOUTL NOKA3ATEJLHEIE PACCYKISHHA B XOAe PeHIeHHA
3agad.

Ucnone3oBatTh NpUOBpPETEHHbIE 3HARMA U YMEeHUda
B NPaKTU4YECKON AeATEeNbHOCTU U NOBCEAHEBHOW XU3HWN
ana:

& pcCHenoBaHus (MQJeJIMPOBAHUA) HECHOMHBIX NOpaKTUYe-
CKHX CHTyallH Ha OCHOBE WU3VUEHHLIX (QOPMYJI H CBOMCTE
thuryp;

® BLIUHCJEHMA 00BEMOB W IIIOINANAEH IIOBepXHocTeli IIpO-
CTPAHMCTBEHHLIX TeJ HPH PEeIleHUH IIPpakTHYeCKHX 3anad,
UCTIONRL3YS HpH HeoDXOAMMOCTH CIPABOYHHUKHM W BBIYMCAH-
TelbHbIe YCTPOHCTRA.

IMNPOPHJIBHBIA YPOBEHD

N3yueHne Maremaruku Ha TpodUILHOM YPOBHE CPeIHETO
(nmonHoro) obmiero ofpasoBaHWA HANPARJIEHO HA JOCTHIKEeHHE
CHEAVIOIUX IeJei;

dopMupoBanue npecTaBiIeHrH 06 MAeAX W METOIAX MATe-

MATHKH; 0 MAaTeMATHKEe KAK YHHBepCANbHOM A3LIKe HAYHKH,

CpeACTBe MOJENIUPOBAHHSA ABJICHHUHE M IPOLECCOR;

® OBJAJeHHNEe A3bIKOM MATEMATHKH B YCTHOﬁ H IDHUCHEMEHHOH
Q)ODMG, MaTeMaTHY€CKHMMHN 3HAHHAMH H YyMCHOHNAMH, HCOG-
XOOIMMBIMH JOJIA HN3Y4YeIHINA LIKOJLHBIX €CTeCTBCHHO-HAYY-
HBIX AHUCOHIINTHH, NPOIOJIXKEHHNA 06pa3OBaHHH H OCBOEHHA
H30PAaHHON CHEeINAJLHOCTH HA COBPEMEHHOM VPOBHE;

e PAIBHTHE JIOTHYECKOr0 MEIIJIEHHS, AXrOpHTMHYECKOH
KYJAbTYPbl, MPOCTPAHCTBEHHOTO BOOOpaykKeHHMdA, MATEMATH-
YECKOT0 MBIIIJIEHUA W MHTYHIINHA, TBOPYECKHX CHOOCCOHO-
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cTeil, HeoGXOMMMEIX AJA NPOROJIKeHUA obpasopanusa u AJdA
CAMOCTOATENLHOH JeATeJLHOCTH B O0JACTH MATEMATHKH H
ee NPHUIGKEHHH B OyaymieH npodeccHOHANBHON AeATeNL-
HOCTH;

BOCIMHTAHHE CPEACTBAME MATEMATHKH KYABTYDEI JTUYHOCTH
geped 3HAKOMCTBO ¢ HCTOPHEeH pasBATHS MaTeMaTUKU, 3BO-
J0IMEe MATEeMATHYECKHX HACH; MOHHMAHUA 3HAUYMMOCTH
MaTeMATHKH A8 HAYYHO-TeXHHUYeCKOTO Mporpecca.

O06a3aTenbHblil MUHUMYM COAEPXaHWUS
OCHOBHbIX 00pa30BaTesibHLIX NporpamMmm!

FTEOMETPHA

FfeoMeTPUA HA NAOCKOCTH

CeoiicTBO OMCCEeKTPHCH yIJa TpeyrolsHuKa. Pelnmenme Tpe-
YTOJBHHUKOB, Beluucaenue OHUCCEKTPHUC, MEJUAH, BBICOT, pa-
OHYCOB BIIMCAHHOHM H OIIMCAHHOM OKDY’KHOCTeH. POpPMYJIbI
IJIOIAZN TpeyroabHuKa: topmyna I'epoHa, BbIpa)keHHe
OJOIAAM TPeYroJBHHKA Yeped PAZHYC BIIMCAHHOH H OIH-
CAHHOH OKpPYMHOCTeN,

Briuncsenne yriOB ¢ BEePIOHHOH BHYTPH M BHE KPyra, yrJja
MEY XODJAOW U KACATEJBHOMH,

Teopema o npouasepenuun orpeskos xopa. Teopema o raca-
TenbHoH H cekyueii. TeopeMa 0 cyMMe KBAJpaToOB CTOPOH H
AuaroHajeil mapajiyerorpaMma.

Broncannrle U ONMCAHHBIE MHOI'OYT'OJIBHHKH. CaoiicTBa u
IIPHA3HAKHW BIIHCAHHBIX N ONHCAHHBEIX YE€ThIPEXVIOJIBHHKOB.

[ ] I‘EOMeTpH‘IeCKKE MeCcTa TOYeK.

e Pemenune 3ajau ¢ MoMoIsi0 reoMerputecKux mpeobpasosa-

HHH U reoMeTpHYeCKHX MEcCT.
Teopema Jeavr u meopema Menenas.

darunc, zunepﬁo.fta, napaﬁo,fza KAaK zeoMempudiecKue mMec-
ma moiex.

Hepaspewumocme kaaccuieckux 3adai Ha nocmpoeHue.

MpsmMbie M NNOCKOCTHU B NPOCTPaHCTBE

OcHOBHBIC NOHATHA CTEPEOMETPHM (TOYKA, NpAMas, MIoc-
KOCTb, TPOCTPAHCTBO). IToHAmMue 00 aKcuoOMAmuUYecKoM
cnocobe NOCMPOEHUA 2e0Mmempull.

HO

! Kypcusom B TeKcTe BHIJIENIEH MATEPHEAN, KOTOPEI! NOAMEAHAT H3YICHHIO,
He BKIKWUAeTCa B TpeGOBAHAA K YPOBHIO MNOATMOTOBKH BHIIYCKHHKOB.



Ilepecexaroniuecs, mapaialefbHEIE B CKPeIlHBAOINNECA OPA-
MEBIe. ¥TOJ Me:ay MpAMLIMH B npocTpanctee. [lepneranky-
ASAPHOCTH IpaMbIX. [lapanjieabrHOCTE M IEpPHEeHJAHKYIAD-
HOCTH TIPAMOM M IJIOCKOCTH, IIPM3HAKH H cRoiicTea. TeopeMa
O Tpex NeplIeHIUKYIaApaX. [lepoeHIuKYIAp U HAKJIOHHAA K
NIOCKOCTH. ¥ TON MEXIY TPAMOH M TLJIOCKOCTBIO.

I[MapannenbHOCTh MIOCKOCTEH, MepPIeHAMKYIAPHOCT: HOJIOC-
KOCTeil, IpU3HaKH M cBoHcTBa. [ ByrpanHBIf yroja, auHei-
HBIH Yol OIBYTDAHHOTO YIJIA.

Paccrosiaue or TouKH 0 IockocTn. PaccrosHue oT IpAMoil
J0O ILIOCKOCTH. PaCCTOHHHe MeXAY ITapanjae/lbHBIMH IIJNOCKO-
cTaAMH. PaccrogHue MeXAY CEPEeNUBAKIIHMHACA IPAMBIMH.

H&paJIJIBJI}':HOB IpoeKTHPOBAHHE. OpTOI‘OHaJIBHOB IIPOCeKTH-
poBanpe. [lnowads opmozoHarbHOU NPOEKL UL MHOZOYZ0b-
Huxa., Hsobpaxenwme npoctTpadHcTeeHHRX &Uryp. Ilewm-
panlbHoe npoekmuposamnue.

MuororpaHHMkmu

Bepmunrl, pefpa, rpaEd MHoTOrpaHHHKa. Passepmia.
Mmuozozpannwvie yzavi. Boinyrabvie mHozozpannuku. Teope-
Ma Jitaepa.

IIpnama, ee ocHOBaHMH, GOKOBEIe pefpa, BrIcoTa, OOKOBAA
moBepxHocTh. [IpaMan ¥ HAKJIOHHAA IIpuaMbt. [IpaBuabHAR
npuama. Ilapannenenunen. Kyo.

IIupamuzga, ee ocHOBaHMe, DOKOBLIe pebpa, BEICOTA, DOKO-
Badg IOBEPXHOCTL., TpevroanHas unupamuia. IlpaBuabHasn
nupamMung, ¥cedeHHaA MHPaMHEIA.

CuMMeTpHM B Kyfe, B Napajiejelunefe, 8 npuame u nupa-
Mude.

ITonamue o cummempuu 6 npocmpancmee ( yeHMPALLRAA,
oceean, IEPRAAbHAA ).

Ceyenusa MHOrOrpaHamkos. Ilocrpoenue cedeHHIt.

e Ilpencrasnerne 0 UPAaBHUIBHBIX MHOIOTpPaEHHKax (TeTpa-

aap, Ky6H, OKTa3Ap, AOAEKAIAD B HKOCAIIP).

Tena M NOBEPXHOCTY BPAaLLEHWNA

Munuuaap ¥ KoHYC, YceueHEHBIH KoHYe. OcHOBaHEMe, BRICOTA,
f0KOBAS MOBEPXHOCTL, obpasymwmiasg, passepTra. (Jcesnie
CEUECHUA U CEUHCHUA, NAPALALIbHBLIE GCHOBAHUID.

OTap u chepa, ux cevenund., Iaaunc, zunepbora, napadoia
Kax cevenus ronyca. KacarenbHas ILIOCKOCTE K cdepe.
Coepa, snucanmans 8 MHOZOZPDAHHUK, cepd, ONUCAHHAA
0KOJ0 MHOZ0ZDAHMHUKA.

Huauu&puuecwue U KOHUYeCKUe NoBepXHOocniu.



O6vembl TEn U NAOWAAN UX NOBEPXHOCTEN

o IToramue 06 obeseme mena. Omuowenue o0semos nodod-
HbLX men.

¢ Popmynsl ob0beMa Kyda, napassiefenyiiesa, OPH3MbI, IH-
auaapa. Copmyast ofEeMa MTHPAMBABLL 1 KoHyca. QopMyabl
IUTOLIANHA HOBEDXHOCTEH DUIHHApa H KoHyca. @opMyJbl
o0beMa Iapa M IJIOLIAAH cdephl.

KoopauHaTthl U BeKTOpbI

» JexapToBH KOOPDAMHATEI E OpOCTpaHcTEe. PopMysia paccTo-
AHUA MeXAY IBYMSA TOUKAMH. Y PaBHEHUA CPEPEl U RAOCKO-
cmu. Popmyaa paccmoaHuA om MOYKU 30 NAOCKOCmU.

¢ BexToprnl. Mogyan BerTopa. PaBedcrso BekTopor. Caoxenue
BEKTOPOB H YMHOMKCHHE BeKTOPA HA THCI0. YT0J MEXIY BEK-
Topamu., KoopauHarel BexrTopa. CKaasgpHOoe NPOH3BeleHHE
BexkTOpoE. KoanvHeapHsle BeKTopel. Pasnoxenye BeKTopa Mo
ABYM HeKOJIHHEAPHBIM BexkTOpaM. KoMNOIanapHbie BEKTO-
pul. PagjomeHe 0 TpeM HEKOMILIAHAPHBIM BEKTODAM.

TpeGoBaHWA K YyPOBHIO NOAFOTOBKN BLIMYCKHUKOB

B pesyabraTe H3y4YeHHSA MATEeMATHKH HA OpodrisHOM
YPOBHE YUEHUK [NOJMKeH

3HaTL/MOHMMATDL!!

& 3BHATTeHMEe MATeMATHUECKOH HAVKH AJSA PEHIeHUs 3a1a4, BOJ-
HUKAIOIIUX B TEOPHH M NPaAKTHKE; ITHPOTY M OTPAHHYEH-
HOCTE NPHUMEHEHHS MATEMATHYECKHX METONOB K AHAJIHIY H
HCCIeNOBAHUIO IPOIECCOR M SIBJICHHUH B IPHpOIe U 00IIecTBe;

® 3HAYEHHE NPAKTHKHN H BONPOCOB, BOZHHKAIOIIHNX B caMoi
MareMaThKe, JaA GOPMHPOBAHNA U DA3BUTHA MaTeMaTHUe-
cKOH HAYKH;

® HIEH DACIIMDEHMA YMCJIOBBIX MHOMKECTB Kak cmocoba mo-
CTPOEHHA HOBOTO MATEMATHMYECKOI0 anHapaTa AJfA pelIeHnd
MPaKTHYECKUX 3aJa4 M BHYTPeHHUX 3371a4 MAaTeMaTHKH;

® ZHaUeHHe HAeH, MeTOJ0B U Pe3yJILTATOB anredpel U MaTeMa-
THYeCKOI'O aHAJIH3a AJA MOCTPOeHHSA MoJeseill peaJlbHBIX
IPOLECCOB M CHTYALIKI;

® BO3MOMHOCTH reOMeTpPHH HJAf ONHMCAHHS CBOMCTE pealLHEIX
IpegMeTOR M HX B3aMMHOIC PACIONOKeHHd;

& YHUBEDCANBHBEIM XapaxKTep 3aKOHOB JIOTMKH MATEMATHYE-
CKHX PACCYKJeHHI, UX IPHUMEHIMOCTL B PA3NHYHLIX 0fJa-
CTHAX YeJIOBeYeCKON AeATEeJLHOCTH;

I Domumo YKa3aHHLIX B JAHHOM pasjese 3JHAHHH, B TpeDoRaunsa K yPOBHIO
OQATOTOBKYU BKJAKNYAKTCH TAKMKE 3HAHWUA, HeODXoAMMBIe AJA OCBOEHHS Mepe-
YUCJeHHEIX HHMKEe VMeHHH.
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pasauune TpebGopaHmil, MPEIBLABAAEMBIX K AOKA3ATEIBCT-
BaM B MaTeéMATHKe, eCTECTBeHHBIX, COLHANBHO-3KOHOMUYe-
CKUX M PYMAHUTAPHLIX HAVKAX, Ha NPaKTHKE;

pPoiIb AKCHOMATHKH B MaTEMaTHKE; BO3IMOXHOCTh IIOCTDOE-
HHAA MATEMATUYECKHX TEOpMﬁ HA aKCHOMAaTHYecKoHl OCHOBE,
JHAYCHHE AKCHMOMATHKHM AJA JAPyrux objgacTell 3HAHUSA H
IS TIDAKTUKH;

BepOSATHOCTHLIH XapakTep PAa3JIMIHBEIE IIPOIECCOB M 3aKOHO-
MEPHOCTEN OKPYIKAKIIEro MHUPA.

TEOMETPHA

YmMmertb:

COOTHOCHTE TIIOCKHE TeoMeTpHuUeckHe (GUrypsl ¥ Tpexmep-
Hble O6BEeKThI ¢ X OOMUCAHHAMU, UeDTEHAMHU, H300DarKeHH-
AMY; pas3IuvuaTh ¥ AHAJH3MPOBATL B3AMMHOE PACHONOMKEe-
uue puryp;

n3obpakarh reoMeTpHYeckHe QHUIYDH H Teja, BEIHONHATH
yepTe: HC YCJIOBHIO 3aja4dM;

PeIHATh FeOMeTpHUecKre 3a81a4Yl, ONHUPAsCE HA HN3yIeHHBIE
CBOHMCTEA NIAHUMETPHUYECKHAX W CTepeoMeTPUYEecKUX GQUryp
M OTHONIEHHMH MEey HHMH, IPHUMeHAA anrebpauyvecKuii n
TPUroHOMETPHUECKWIT ATIMAPAT;

IPOBOAUTEL AOKAZATEJNLHEIE PACCYXACHUSA DY PEIIeHUH 3a-
Jad, MOKa3BIBATH OCHOBHBIE TEOpeMbl Kypca;

BBIYHCJAATE JUHEHHBIE 2JIEMEHTH ¥ YIUIEI B IPOCTPAHCTEBEH-
HBEIX KOHGUIypanuax, o0bpemMbl M ILJIOIIANH IOBEPXHOCTEH
OPOCTPAHCTBEHHEIX TEeJ H HX NpocTeHInux KoMOMHAITWH;

NPpHMECHATE KOODI.I;HHaTHO-BE!RTOprIﬁ MeTOd AJIA BEIYHCJIe-
HHA OTHOLIEHHIH, PAcCTOAHKHA U YIJIOB;

CTPOHTE CeYeHHA MHOTIOI'PpaHHHKOB H HSOﬁpa}KaTb CeYeHHNA
TeJI BPAIICHIHA.

Wcnonb3oBath NpuoBpPETEHHbIE 3HAHUS
U YMEHWA B NPaKkTUMECKOA AesiTeNnbHOCTH
M NOBCEOHEBHOM XWU3HWU AN%:

HecaegOBaHUA  (MOZENHPOBAHKUA) HECIOMHBIX IIpaKTHUe-
CKHX CHTYAIlMH HA OCHOBE M3YYEHHBIX (POPMYJ M CBOHCTEB
puryp;

BBIYHCJIEHHNA NJIHH, HJIOIIIE\II,Eﬁ 1 06'BeMOB PeaJIbHBIX obbeK-
TOB IIPH pPeIlUeHHH MMPpaKTHYeCKHX 3aJa4, HCIIOJNbB3YH IIPH
HeoOX0aANMOCTH CIIPABCYHHWKH K BBIYHCAHUTEJILHDIC yCTpOIU’I-
CTBa.
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MpumepHaa nporpamma
cpenHero (MONHOro)

obwero obpaszosanunga

no maremaruvke (reomerTpus)

®

BA30BLIH YPOBEHB
MosicHnTensHan 3anucka

Crartyc nOKymeHTa

ITpumepHas nporpamMma I0 MareMaTHKE COCTABJIEHa HA
ocHoBe (hemepalbHOr0 KOMMOOHeHTAa [ocyaapcTBeHHOTO CTaH-
Jgapra cperHero (IroJiHOro) oOulero obpaszoBaHmMsl Ha 0a30BOM
YpOBHE,

Hpumepuas nporpaMma KOHKDPETHIHDPYET COAep:KAaHHE
IpeJMeTHLIX TeM 00pa3oBATEILHOrO CTAHIAPTA H JAST MpHMep-
HOe pacipeaeneHue yueOHBIX YaCOB ITI0 pasfesaMm Kypca.

IpumepHas NporpaMMa BHLITOJHAET JBE OCHOBHBIE (VHK-
VH,

Hugopmayuornuo-memoduieckas GyHKIUA NO3BONAET
BCEM YYACTHMKAM 0BpasoBareibHOro Npouecea NoJayuruTh npex-
CTaBJeHHE O IeJAX, COAePRAHUN, obIIell cTpaTeruu oO6yYeHns,
BOCITMTAHHA W PA3BHTHA YIANIHXCHA CPeJACTBAMHM JTaHHOTO yyel-
HOTO IpeaMeTa.

Opzanu3ayuorRo-nAARUPYIOULaR QYHKIHA OPeycMar-
pHBaeT BhIJleNIeHUe 3Ta0B 00YUeHHA, CTPYKTYPHPOBaHUe yued-
HOTO MATepPHANA, ONpeldeleHHe ero KOJHUUYeCTBEHHBIX H KaYecT-
BEHHBLIX XaPAKTEePHMCTHMK HA Ka)XJ0M M3 JTAMOB, B TOM YHCJE
OJA COAep:KaTelbHOre HAMOJHEHHMS MIPOMEesKYTO4YHOIl arrecra-
IR VUAIHXCA,

IIpumepras nporpaMmma ABJIAETCA OPUEHTUPOM AJA COCTAB-
JeHUA aBTOPCKHX yueGHEBIX IporpaMM M yueOHUKOB. OHa onpe-
JeaaeT HHBAPHAHTHYIO (0043aTeIbHYI0) YacTs yueOHOTO Kypcea,
3a npefeJaMH KOTOPOro OCTAETCS BO3MOMHOCTH ABTOPCKOTO
BbIOOpAa BapUATHUBHOW COCTABAAIOINEN cofepskaHusa olbpasoBa-
HuA. Ilpm aToM aBTopbl YuYeOHBIX OpPOrpaMM M y4eOHHKOB
MOI'YT TPeAJOMHUTE COOCTBEHHBIHN IIOAX0 B YaCTH CTPYKTYPH-
poBaHHA yueOHOTO MaTepHana, ONpeReseHHA I0C/IefOBATEhb-
HOCTH H3YVUYEeHHSA HTOTO MaTepHana, a Takxe nyrei popMuposa-
HUA CHCTEMEI 3HAHUI, yMeHHH H C¢HOcoB0OB AeATENLHOCTH,
PA3BHATHA M CONHAJIHBAIHN YUAINUXCA. TeM caMLIM IpUMepHAA
nporpaMMa coJelcTBYeT COXPaHeHHI0 eXMHOro obpazoBaTesb-
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HOI'O HODPOCTpPaHCTBAa, HE CROBBIB&H.TBOP‘IGCRoﬁ HHHROHNATHEBBI
y‘IHTeJIefI H aBTOpOB yqeﬁﬂnxos, H nOpejocTaB/IAET NIHPOKHE
BO3MOMCHOCTH OJId peajiM3alliy pasjIuYHbIX ITOOX0A0B K I10-
CTPOEeHNID YYeDHOI'0 Kypca.

CTpyxTypa NOKyMeHTa

IIpumMepHAaA MpOrpaMMa BKIOUaeT TPH pas3jela: NoAcCHU-
menbuyro 3anucxy; OCHOB6HOE co&epaicanue C IIpPHMMEepHBIM
paciipegeneariemM y‘{eﬁHbIX HACOB II0O padjgeaaM Kypca; mpeéo-
GAaHUA K YPOBHIO ITIOJAT'OTOBKH BRINIYCKHHKOB.

Qb6uwag xapakrepvcTuka yueGHoro npeagmera

ITpu mayueHHHN Kypca MATEMATHKH Ha 6A30BOM YpOBHE IIPO-
JOJIKAIOTCA ¥ IONYYAIOT PAa3BHUTHE COAepIRATeAbHLIC JIMHHH:
«Anrebpar, «DyHKINH», « YPABHEHHA M HepaBeHCTBa», «leo-
METPHA», «IeMEHTEH KOMOMHATOPUKH, TEOPHH BEPOATHOCTEIH,
CTATUCTUKH ¥ JIOTUKHU», BBOAWUTCA NUHUA «Hauaaa mMaTeMaTH-
YeCcKOTO aHamuza». B paMKAaX VKa3aHHBIX COJep KaTesIbHBIX
JUHHUI pelnaoTcsd CASAYIOUIHE 3aJauH:

cHCTeMaTH3allus CBEIEHHU O YUCiax; HM3Y4YeHHe HOBBIX
BU/AOB 4YHCJIOBRIX BBIpAMeHUH M (OpPMYJN; COBEpIIEHCTBOBA-
HHe NMPAKTHYECKHWX HABLIKOB H BEIMMCAHUTEJBHON KYABTYPEI,
paciliipeHHe W COBepIIeHCTBOBaHMe anredfpaMyecKoro Aamnmna-
paTta, chOpPMHPOBAHHOIO B OCHOBHOH MHIKOJe, U €ro mpHaMe-
HEHHE K pPEHIeHHI0 MATEMATHYECKHX M HeMAaTeMaTHUYeCKHX
3amad;

pacmIupeHre ¥ CHCTEeMATH3AIMA OOIHX cBeJeHUH o QYHK-
NMAX, OOMOJHeHHe KJacca H3ydaeMbIX (MYVHKIHEA, HJITIOCTPA-
[HMA HIHPOTH NIPUMEHEeHHUA (QYHKINA /A ONUCAHHUA W HM3yde-
[HUs peaibRrbix 3ABHACHMOCTEN;

U3YUeHHNe CBOHCTE NMPOCTPAHCTBEHHBIX TeJ, (JOPMUPOBaHHUE
YMeHHA NPHMEHATHL MOJAYVUeHHLIe 3HAHUA JJIA pelleHHsa Opak-
THYECKHX 3ajad;

Pa3BUTHAE MPEACTABJIEHHHA 0 BePOATHOCTHO-CTATHCTHIECKHX
3aKOHOMEPHOCTAX B OKDYKaIIEM MHpe, COBePHISeHCTBOBA-
HHe MHTEINeKTYANBHBIX M pedeBbIX YMeHHH myTeM oboraine-
HHMA MATEMATHUECKOI'O A3BIKA, PA3BHTHA JIOTHUECKOrO MEIIILIE-
HUA;

3HAKOMCTEBO € OCHOBHEIMH HAeAMH M MeTOJaMN MATeMATH-
YeCcKOro aHaIHnaa.

enn
HayueHHe MAaTeMATHAKH B cTaplIel MIKOoJe HA 6a30BOM YPOB-
He HANPABJEHO HA JOCTHKEeHHe CJAeIVIOINX LeNe:
£ hopmMupoéanue NpeACTARBIEHNHA 0 MATeMATHKe KAaK YHH-
BEPCAJIBHOM SI3bIKE HAYKH, CPeICTEe MOAEJIHPOBAHUA SBJE-
HUI H IPoIeccos, 00 NIeAX W MeToJdaX MATEMATUKH;
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® pazsumue JOTUYECKOTO MBINLIEHUA, NPOCTPAHCTBEHHOTO
BOOOPAXKEeHHS, AITOPUTMHAYECKON KYABTYPHI, KPHTHUYHOCTH
MBIILJIEHWS HA YPOBHe, HEOOXOAUMOM A O0YYEHHUSA B BRIC-
mmeif MIKOJIE 10 COOTBETCTRYIOMIEH CIENMANRHOCTH, B Oyay-
el npodeccHOHANBEHOH JeATeNbHOCTH;

® oanradenue MaTeMaTHYECKHMH JHAHHAMH M yMeHHIMH,
HeoOXOMUMBIME B TOBCEIHEBHOW MKM3HM, AAf H3YIeHHA
IUKOQJBHBIX €CTECTBEHHO-HAYYHBIX AHCHMIUIME Ha 6a30BOM
YpOBHE, IJA HoJgy4YeHHs obpaszoBanusa B ofjacTax, He Tpe-
OyIOMMX VrAyOJIeHHON MaTeMATHYEeCKO!I MOATOTOBKH;

8 GOCNUMAHLEe CPEeACTBAMM MATEMATHMKH KYJIbTYDPBI JHYHO-
CTH, OTHOIIEHUA K MATEMATHKE KaK K YacTH obDiedesnose-
YeCKOH KYJAbTYPHI Y€PEe3 3HAKOMCTBO C HCTOPHEH PDA3BHUTHA
MaTeMaTHKH, SBOJIOINAeH MaTeMaTHYEeCKHX HAEH; ITOHHMA-
HHA 3JHAYHMOCTH MATEeMATHKH OJIA 00HIeCTBEHHOIO IIPO-
rpecca.

MecTo npeameta B 6aancHom yyeGHOM nnaHe

Cornacno PegepalsHoMy GasMCHOMY yueOHOMY IIAHY IJS
ofpa3oBaTedabHEbIX yupexxigeHuil Poccuiickoit Pezepanuu nins
00A3aTeILHOrO H3YUYEHHUSA MAaTEeMaTHKH Ha 3Tane cCcpegHero
{nosHOrO) 0bero obpazoBadusa oTBOAUTCH He mMeHee 280 4 u3
pacuyera 4 4 B Heaenw. Ilpu arom npeanoaaraeTcst NOCTPOEHNAE
Kypca B GopMe MNOCAEHOBATENBHOCTH TEMATHUECKHX OJIOKOB ¢
UepeJOBAHHMEeM MaTepHaja Mo aaredpe, aHaAN3y, AHUCKPETHOH
MaTeMATHKE, TeOMeTpPHH.

IIpumepuaa nporpamMmma paccuuTadna Ha 280 yuebHBIX 4a-
coB. Ilpy sTOM R Hell NPEeAYCMOTPEH pe3epB crobogHOro yued-
HOro BpemeHu B 00Beme 30 yueOHEIX YacoB LU peaTH3allHU
ARTOPCKHUX HOAXOA0B, HCIOJIB3OBAHWUA PA3IHOOGPA3HBIX (DOpM
OPraHusanuy yueGHOro npouecca, BHEAPEHUA COBPEMEHHBIX
MeTONOR 0DYUeHUs M MeRarorHuecKUX TeXHOMOTHi,

O6iweyyebublie yMeHMA,
HaABBIKM M CNOCOOBLI ALATENLHOCTU

B xone oceoeHMA colepyKaHHA MaTeMaTHUeCKOro obpasosa-
HUA y4YalllHecd OBJAJAEBAIOT PAZHOOOPASHEIMH crocobaMu Jes-
TeJBbHOCTH, IIPHOGPETAIOT M COBEPLISHCTEYIOT OIBIT]

MIOCTPOEHHA ¥ HCCIeJOBAHUSA MATeMATHYECKHMX Mojenei
OJIS OMIHCAHHA H pellleHHA NPHKIAAHBIX 3a8a4, 3a4aU U3 CMeX-
HbLIX JHCIHAIJAHH;

BBIIIOJIHEHHS H CAMOCTOATENBLHOMO COCTABJEHHS aJlOpUT-
MHYEeCKHX NpPeJIHCAHWE M MHCTPYKIUE HA MATEeMATHUYECKOM
MaTepuaie;

BHIIIOJIHEHHU A PACYETOR HPAKTHUYECKOTD XapaKTepa;
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HCIOJB30BAHUA MaTeMaTHUecKUX GopMyJt 4 CAMOCTOATEN -
HOTO cocTabBaeHusi HoOpMyJ Ha OCHOBe OOOOIIeHHA UYACTHBIX
CAYUAEE H 3KCIEePHMEeHTA;

CAMOCTOATENbHOH padoThl ¢ HCTOYHHMKAMH KHH(pOPMAaIHH,
0000ImeHNA U CHCTEMATH3AN MY NOJIYUYeHHOH nHdopManui, WH-
TErPHPOBAHUSA €€ B JIMYHBIA ONBIT;

IIPORE/IEHKsT JOKAZATEJIbHBIX PACCYXKIAEHWI, JTOTrHYecKOro
060CHOBAHUA BLIBOJOR, PA3TMYeHNA TOKAZAHHEIX H HEJOKAZAH-
HBIX YTBepMIeHUH, APrYMEHTHPOBAHHBIX H OMOIIMOHAJIBLHO
yOeAUTENLHEIX CYKASHHNI;

CaAMOCTOATEJBLHON M KOJJEKTHBHOH AeATEIbHOCTH, BKJIO-
YeHUs CBOMX DEe3YJLTATCE B pe3yibTarhl paboTHl IPYIIILl, CO-
OTHECEHHA CBOET0 MHEHHS ¢ MHEeHHeM JAPYTHX VUACTHHKOE
yuefHOTO KOJIEKTHBA M MHEHMEM ABTOPUTETHBIX HCTOUYHH-
KOB.

Pesynktatel 08yyeHnna

Peaynsrarer o0yuenusa nupedcraBiaedbl B TpeboRaHuMAX K
VPOBHIO NOATOTOBKH M 38Jal0T CHCTEMY HTOTOBBIX DE3YJILTATOB
00yYeHHs, KOTOPHIX JOJIFKHBLI JOCTHTATH BCE yYalluecH, OKaH-
yHBaKOLIWe CPeJHIOW UIKOAY, H JOCTHXKeHHe KOTOPLIX HAB-
asercs oOA3ATEJBLHBIM VCJIOBHEM I[IOJIOMKHTENLHOM arrecra-
UMM YYeHMKAa 3a Kypc cpedHeH IHKOJBI., ITH TpeboBaHHUA
CTPYKTYPHPOBAHEI II0C TPEM KOMIICHEHTAM: «3HATL/IOHUMATL»,
«YMEThb», ¢HACHOJIB30OBATL NpUoOpeTeHHble 3HAHUA U YMEHUA B
OpaKTHYeCKOH AeATEeNBHOCTH H HOBCEIHEBHOH »KH3HuU». Ilpn
9TOM MOCJeAHME ABA KOMMOOHEHTa NpPeJCTaBIeHL! OTAENBHC TO
KaXKIOMY H3 Pasge’ioB COOC[HHKAHMA.

QOuepueHHBIE CTAHIARTOM PAMKH cojep:KaHua u rpebosa-
HUi OpPHEeHTHPOBAHBI HA PA3BHTHE YVUALMXCA W He AOJMMKHEI
IPeNATCTBOBATE JOCTHIKEHMNIO G0Jee BLICOKHX YPOBHEH.

OcHOBHOE coaepXaHue

TEOMETPHSA
(100 u)

HpaMeie 1 nXoCcKOCTH B npocrpadcTee. OCHOBHBIE TOHATHA
CTepeoMeTpHH (TOUKAa, IIpAMAad, IIJIOCKOCTEL, IPOCTPAHCTBO).

Ilepecexalomuecs, mnapaxiaeJbHbEle M CHPeLlHUBaKIIHeCH
IpaMbie,

¥Yron memxay npaMbiMu B npocTpaHcTBe. Ilepmengukynap-
HOCTL NPAMBIX.

[MapannesbHOCTE M HNEPIEHANKYIAPHOCTE NIPAMOH M ILIOC-
KOCTH, IPpU3HAKW KA cBoMcTRa. Teopema 0 Tpex HepleHAHKYJIs-
pax. [lepuneHaAMKyJNsSp N HAKJIOHHAA. ¥YTOJN MeXJYy IPAMOM H
NJIOCKOCTHIO.
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ITapannenskHOCTEL MIOCKOCTeH, HEePIeHINKYIAPHOCTD ILIOC-
Kocreil, MIpH3HAKW W cBoHcTBA. JIBYTpaHHBIN yrosa, auHeIiIHBIN
YToJ IBYTPAHHOTO VIJIA.

PaccToaHue OT TOUKM IO IJIOCKOCTH. PacceTosinme or npd-
MOM 0 MAOCKOCTH. PaccToaHNe MeXIY HapaljeibELIMI ILI0C-
KocTaAMH. PaccToaHNMe MeIY CKPEIIUBAIOIIIMHUCA IIDAMBIMH.

[lapannensaoe npoextupopanmne. Ilnomais oproroHaabHOH
OpPOSKIMHA MHOTrOyroasHnKa, HWaodpaxeHue [IpPOCTPAHCTREH-
HEIX $uryp.

Muororpanaukn. Bepriunbl, pefpa, FpaHH MHOTOrpaHHH-
Ka. Paapeprrka. Muororpansbsie yribl. BRIDYKABIE MHOTOrpPaH-
HukHu. Teopema Siinepa.

IIpuama, ee ocHoRauuda, 6oxoBLIe pebpa, BEICOTA, GOKOBAA
OoBepxHocTh. IlpaMas m marnonuasa npusmbl. llpaBuannasa
npuszma. [lapaanenenunen. Kyb.

ITupamuja, ee ocHOBaHHe, OOKOBLIe pedpa, BRICOTA, DOKO-
Bad moBepXxHoCTh. Tpeyroasuaa nupamuga. [IpaBuIbHAA THpa-
MHIa. YceueHHasaA IHPaAMHIA.

CummeTpHn B Ky0e, B apasLaeielIHIIede, B IPH3Me H IIHpa-
MHUIe.

ITonaTre 0 cHMMeTPHU E IIPOCTPAHCTRe (HeHTpalLHAad, oce-
Bas, aepranbHas). IIpuMephl cHMMeTpPHH B OKpPYIKAIOIEM
MHpe.

Ceuvenua Ky0a, IPHM3MbBI, THPAMEILI.

IIpencrapgenve O TPABHILHLIX MHOTOIMPAHHHKAX (TeTpa-
24P, RyD, OKTas’Ap, AONEKA’ID U HKOCca’Ip).

Tena um morepxHOoCcTH BpaimleHud. [ITnmauaap ¥ KoHYyC. ¥Yce-
yeHHBIH Kouyc. OcHOBAHHME, BEHICOTA, BOKOBAA IIOBEPXHOCTE, 06-
pazyiomasda, passepTra. OceBnie CCUEHMS M CEYeHHA, IIapa-
JeabHbIE OCHOBAHUIO.

Hlap m ciepa, ux ceueHwss, KacaTeJbHAs IJOCKOCTE K
cepe.

ObreMBl Ten W OJcIaiud HX ToeepxHocreii. IlomaTtue ob
ob6weme Tesa. OTHolmeHNe 00BLEMOB IIOHOOHLIX TeJl.

©opmyanl obbema Kyda, NIPAMOYLOJBHOTO IIapAJIeIennne-
aa, IpusMel, Hansgpa. Popmyiisl c0beMa NHPAMALBI B KOHY-
ca., DopMyasl IJIOHAAN MOBEPXHOCTEN HJIWMHAPA W KOHYCA.
MDopMyasl od'beMa THapa U nIOMann cheps,

Kooppuuarel u BekTophl. JekapToBE KOOPAHHATHE B NPO-
cTpaHCTBe. @OpPMYyJaa pPACCTOAHHA MeXAY IBYMSA TOUYKAMH.
VYpagaedus cheph! 1 TnoCcKoCcTH. POPMYyIa PACCTOAHHAA OT TOU-
KH [0 TLHOCKOCTH.

Bexroprer. Moxyar BekTopa. PareHcTBo BeKTOpOR. Ciroxxe-
HHIe BeKTOPOE M YMHOMKEeHHe BeKTOpa Ha YMCI0. Y IO MemAY
BexTopaMu. KoopauaaTol BekTOopa. CRaMTApHOE NPOU3BECHEE
BerTOpoB. KonnuHeapHble BeKTOpEI. PasioikeHne BeKTopa IO
IBYM HEKOJJIMHEeApPHBEIM BexTopaM. KoMOnaHapHLIe BEKTODBI.
Pasnoxenye mo TpeM HeKOMIJIAHAPHLIM BEKTOpAM.
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TpeGoBaHua K YPOBHIO NOArOTOBKM BbIMYCKHUKOB

B pe3yabpTare A3YUYEeHHNAd MATEMATHKH Ha OazoBoM YPOBHE
YUEeHHIK OOJIKeH

3HaTh/NOHMMaThL ':

e JHAUeHWEe MATEeMATHUeCKOH HAYKH JJA pelleHHA 3alad,
BOSHHKAKIMUX B TEOPHH U HPAKTHEKE; IMUPOTY U B TO XKe
BpeMA OTPAHMYEHHOCTEL IIPUMeHEHUS MaTeMATHYECKHX Me-
TOOOB K AHANNIY M HCCAEAOBAHHIO IPOIECCOB M ABJICHUHA B
IpUpoae M oblgecTse;

& 3HaAUEeHHe MNMpaKTHKH M BOINOPOCOB, BOSHHKAKIIHNX B caMoi
MaTeMaTHKe, OJA (I)ODMH])OBH.HHH H PA3BHATHA MaTeMaTH4e-
CKOH HAYKH; HCTODHIO PDASBUTUA [IOHATHA YHCId, CO3TAHHA
MATEMATHYECKOr'0 AHAJN134a, BOSHHKHOBEHHA H DPDasBHTHA
reOMeTPHAH,

® VHHBEPCAJBHBIN XAPAKTED 3JAKOHOB JIOTMKM MATEMATHYE-

CKUX pacCyXAeHHH, UX IPHMeHHMOCTL BO BceX ofimactax
YeJIOBEUECKOH AefATeNbLHOCTH;

® BEPOATHOCTHLIH XapaKTep PAa3NHUUYHBIX TIPOIECCOB OKDYIKA-
IOLIIEro MHpa.

FTEOMETPHA

Ymetnb:

# pacIo3HaBaTh HA YePTeXaxX M MOAeJAX IPOCTpPAHCTBEHHEIE
¢OpMLI; COOTHOCHTEL TPeXMepHEIe 00BeKTHEl ¢ HX OIMMCAHHA-
MH, H300parKeHuAMH;

@& ONNMCBIBATE B3AaHMHOE DAaCIIOJOMeHHe IPDAMEBIX H HIJOCKO-
cTeH B IIPDOCTPaHCTBe, API'YMEHTHDOBATE CBOH CYMICIHIMA 00
ITOM pPaCIOOJIOIKCHHH,

& AHAJH3WUPOBATE B HpOCTEﬁI.HHX CJIy4YadaX B3aHMHOE DACIIOJIO-
3KeHHe 00BLeKTOBR B IIPpOCTPRHCTBE,;

e 11300paXKaTh OCHOBHBIE MHOIOTDAHHHKYM H KpYIJble Teja,
BBIIIOJIHATE YeDTe:KH IO YCIOEBHUAM 3aadv;

& CTDOHTH HpOCTBﬁHIHB CeuyeHHuA Hyﬁa, MIpH3MBI, THPaMKIEBL;

e pEIaTh IIIAHHMeTPHUYECKHUe H MIPOCTeHNIne CTEPEOMETPHUE-
CKHe 3aJadd Ha HaXOKAEHHe TeOMeTPHWUYeCKUX RBeJHYUH
{ZJMH, YIVIOB, ILIOLIAAEH, 00bEeMOB);

1 Tomumo YKa3aHHBIX B JAHHOM pasgjelie SHAHHI, B TPEOOBAHHUA K YPOBHIO
MOATOTOBKY BKJKUAITCA TAKMKE 3HAHHA, HeoOXoZHMBble AJ1d OCBOSHUS mepe-
9HCNEHHLIX HHXKE YMEeHHMH.

2 leomerpus, 10—11 kn. 17



& HMCIIOJIBE3OBATE IIPDH DPEIIeHHH CTepeOoMeTpHYeCKHX 3ajau
INIAHKMETPHYCCKHE (I)B.RTI:»I 1 MeTOIbI;

# IIPOBOANTL JAOKA3ATEJEBHBIE DACCYRAEHHA B XO4e pelIeHHa
3ajad,

HUcnons3oesarte NpuodpeTeHHble 3HaAHUA
n ymeHna B npax'mqecxoﬁ AeATenbHOCTH
M NOBCEAHEBHOW XM3HW ANA:

¢ HCCIeNOBAHUA (MOACIHPOBAHMS) HECHOMKHBIX IIpaKTHYe-
CKHX CHUTYAauMil Ha OCHOBE HM3YIEHHEIX (DOPMYJ H CBOICTB
dhuryp;

® BRIYHCJIeHMA O0BeMOB M ILIOHIaZed IMOBEPXHOCTEeH Mpo-
CTPAHCTEEHHBLIX TeJ [IPHA PeIleHHMH OpaKTHYeCKHX 3adad,
HMCIIONL3YA IPH HeoOXOOHMOCTH CIHPABOYHMKM H BBIYMCIH-
TeJLHLIE YCTPOHCTBA,

IPOGHUJIBHBIN YPOBEHD
MoacHUTenbHaa 3anuUckKa

Cratyc poKymeHTa

IlpuMepHaa nporpaMma II0 MaTeMaTHEE COCTaBJIeHa HA
ocHOBe (epepasipbHOrO KOMNOOHEHTA ['OCYNapPCTBEHHOTO CTAH-
gapra cpexHero (momHoro) obmero o6pa3oBaHUA HA HPOdUIIL-
HoM ypoBHe. IIpuMepHas DporpaMMa KOHKDETH3UDYET CO-
AeprKaHHe NpeIMEeTHBIX TeM o0pasoBATEJLHOTO CTAHJAPTA H
JaeT NPUMepHOe pacupejesenne yyebDHBIX 4acoB IO DajieiraM
Kypca.

Marepuan, koropuiii B O0A3aTe/ILHOM MHUHHMYME COJLEpIKa-
HHKA OCHOBHBIX 00pa30BaTENbHEIX CTAHAAPTOB BblIeleH KYpPCH-
BOM, T. €. IOAJIEXHT H3YYEHHIO, HO He BKJIOYaeTcd B Tpeboma-
HHA K YPOBHI IMOATOTOBKM BEUIYCKHWKCR, BBeJeH B OCHOBHOE
cofeprKaHNHe NPUMepHOH NMporpaMMBI 6e3 BBLAENEHHA KYPCH-
BOM.

llpumMepHasa mporpaMMa BBINOJHAET OBe OCHOBHREIE (GYyHK-
IFIH.

Hugopmayuonno-memoduveckana PyHKLINA MOIBOJSET
BCEeM YYAaCTHHKaM 00Pa30BaTEIBHOrO NPOMEcCa MOAYYHTS TIPes-
CTARJIEHHE O UeJAX, COAeP:KaHNN, ob1el crparerun obydyenns,
BOCHHTAHUA M PA3BUTHA YUALUIUXCH CPEICTBAMM HAHHOIG yued-
HOT'O IIpeAMeTa.

OpzanuzauuoHno-RAAHUPYOUWLAR QYHKIUA IPESYCMAT-
PHBaeT BLIAEJIEHIE 3TAIOB 00YUeHHA, CTPYKTYPUPOBaHHUE yueh-
HOI'O MaTepHAaa, ONpejeJIeHHe ero KOJWYeCTBeHHLIX M KAuecT-
BEHHBIX XAPAKTEPUCTHK HA KayJOM M3 3TANOB, B TOM UHCJE
AJA CONEPMHATENBEHOIO HANIOJTHEHUA IPOMEKYTOYHON aTtecrTa-
MU YUAITHXCA,
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ITpuMepHasn mporpaMMa SRJIAETCA OPHEHTHPOM IJIA CO-
CTaBJICHHS ABTOPCKHX VYeOHBIX NOporpaMM M yIeOHHKOB.
I[IpumepHas nporpamMMma onpeAeliseT HWHBRApHaHTHYI (o0sA3a-
TEeIBHYI0) YacTh ydeOHOro Kypca, 3a IIpejesaMH KOTOPOoro
ocTaeTcAd BO3MOMKHOCTH aBTOPCKOTO BhIOODA BAapUATHBRHOH co-
cTaBadAoIeil comep:kaHua obOpasopanusa. IIpm 3TOM aBTODEI
vueOHBIX MMPOTPAMM M VUe0DHHKOB MOLYT IDPELJOMHTH COOCT-
BEHHBIH MOAXO0J B YacTH CTPYKTYPUPCOBAaHMA y4debHOro Ma-
TepHANa, ONpelelfleHUs IMOCIeA0BATENBEHOCTH H3YYEHUS 3TOrO
Marepuasa, a TakMe nOyTel (popMHpOBAHHUA CHCTEMBI 3HA-
HHP, yMeHUH 1 crnocoboB edATeILHOCTH, PA3BUTHS M COILHA-
AUsanuy  yyamuxces. TeM caMblM TpUMepHas IpoTrpaMaa
comeliCTBYeT COXPAHEHWK eJAHHOro o0pazoBaTelIBHOrQ IOIpo-
CTPAHCTBa, He CKOBLIBAS TBOPYECKOM HMHHIIMATHUBL YUUTeJIeH
1 aBTOPOB VUeDHHKOB, IPeJOCTABRIAET IMHPOKHE BO3MOX(HO-
CTH OJA PeaJH3IANHH PAIVIUYHBIX TOAXOACBE K IOCTPOEHUIO
yueGHOTO Kypca.

CrpykTypa AOKYMEHTa

ITpumepHas HDporpaMMa BRJIIOUAET TPU PA3Ae]a: nOACHIL-
MEeRBbHYI0 3ANUCKY; OCHOSROE COdepHcanue ¢ IPUMEepPHEIM
pachopefesennem yaebHBIX YacOB IO paslenaM Kypca; mpebo-
6aHUR K YPOBHIO IIOJT'OTOBKH BHIOYCKHUKOB.

O6wan xapakrepucTuka yyebHoro npegmera

B opoduncnom Kypce coaep:kaHue o0pazoBaHKUA, OPeICTaB-
JEHHQOE B OCHOBHOﬁ IIKOJe, pa3dBUBaEeTCAd B CISIVIOIIHNX Ha-
IpaBJeHUAX:

CHCTeMaTH3alA CBe,I[eHIrIfI O HACAA4X, (l)OpMI/Ip()BaHIer open-
CTaBJEeHUH O PaACIIMpPEeHHH YHCJIOBLIX MHOMKECTB OT HATYDaJb-
HBIX 00 KOMIIJIEKCHBIX KaK criocobe IMOCTPOEHHUA HOBOI'O MaTe-
MaTHYEeCKOr0 anmnapaTta [OJs DeImeHHMA 3aja4d OKpPYyHKaplero
MHpa H BHYTPEHHHX 38744 MaTeMaTHKH; COBEPIUCHCTBOBAHUE
TEXHUIKHA BI:I‘II/ICJIEHHI:iI;

pPa3sBHTHE H COBepUHICEHCTBOBAHME TeXHHKH anreﬁpanqe-
CKHX mnpeobpazoBaHHil, pelIeHHd YPaBHEHHHA, HeDaBeHCTB,
CHCTEM;

CHCTEMATH3AIINA ¥ PACOINPCeHNC CBG,Z[BHPIfI O CI)YHKH,I/IHX, CO-
BEPIITEHCTBOBAHHE r‘pa(’pnqecmﬁx YMBHI/IfI; 3HAKOMCTBO C OCHOB-
HBIMHY HAesAMH H MeTOogaMH MATEeMATHYeCKOTI'O aHaJI¥3a B obBe-
Me, IIO3BOJANIIEM HWCCJelOoBaAThH 3IJAeMEHTaApPDHEIE CI)YHKLIHH "
peuiaTh mpocTedinne reoMerpruyeckue, (GHU3NYeCKHe M Jpyrue
IIPHKJIAZHBIE 3a0a9H;

pacluIdpeHe CHCTEMbI CBEIEHUH ¢ CBOICTBAX IIJIOCKUX (H-
I'yp, CHCTeMaTH4YeCKOe H3Y4YeHHNe CBOMACTB IIpOCTPaHCTBEHHBIX
TeJ, PasBUTHAE NPeACTABRJIEHHH © TeOMeTpDHMUECKHX H3Mepe-
HUAXS
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PA3RUTHE TIPEACTABIEHUH O BEPOATHOCTHO-CTATHCTHYECKUX
3aKOHOMEPHOCTAX B OKPVIKAWIIEM MHUpe;

COBEpPIISHCTBOBAHKE MATEMATHYIECKOTO PA3BHTHH /IO ypPOB-
HA, MO3BOJAKIIIEre CBODOAHO NPHMEHATH M3YUeHHLIe (HaKThI
W MeTOObl HOPH PpPeIleHHN 3amad M3 PASJNYHBIX DazgelioB
Kypeca, a TAKMKE MCIOJBIOBATL MX B HECTAHAAPTHHIX CHTYAa-
MHAX;

hopMUpoOBAHME CHOCOBHOCTH CTPOMTE H HCCAEJOBATH [PO-
crelilie MATeMATHUECKHe MOJENU IIPpHM pelneHHM IpUKJIaf-
HBIX 3aja4, 3aJa4 M3 CMeXKHBLIX JIHCHHOINH, VrayOaeHHe
3HaHHI 00 0COOCHHOCTSX MPUMEHEHHA MATCeMATHIECKHX Me-
TOAOR K MCCACA0BAHWANI TPOMECCOB M ABJIEHUN R NPUPOIE H
obmecTre.

enun

Hsyuenye maTeMaTHKKH B CTAPINIEH IDKOJe HA npodm.nhHOM
ypOBHe HaIpasieHO Ha JOCTHXKeHHe CIeIVIOIINX Ilelef:
dopMupoBanne mpejcTaBAeHHH 00 MIEAX U METOIaX MaTe-
MATHKH} 0 MATEMITHKE KAK YHUBEPCAJILHOM A3bIKe HAYKH,
CpelcTRe MOAENUPOBAHUS ABJSHHH I TPOLECCOB;

OBJAJAEHUE VCTHBIM M HMHCBMeHHBLIM MATEMATHIECKHM A35bI-
KOM, MATEeMATHUECKUMH 3HAHMAMM WM YMEHUAMH, Heo0Xo-
JAUMBIMH JJf AZYUEHRHA NIKOJBHBIX eCTeCTBeHHO-HAYUYHBIX
TUCIOTHILIWH, AAsl OPOROJIKEeHHA o6GpA30BAHNA W OCBOSHUA
u30paHHOH CIIEIIMANBHOCTH HA COBPEMEHHOM VPOBHE;

¢ PAZBHTHE JIOTHMUECKOr0 MEBIOIIEHHA, AJTOPHUTMHAYeCKON
KYJBTYPEI, HPOCTPAHCTREHHOIO BOOOGPAXKEHUH, pPAZBUTHE
MATEMATUYECKOro MBIIIIMTEHHsI U MHTYHUHU, TBOPUYECKUX
crocofHOCTE! Ha VpoOBHE, HEOOXOAUMOM 18 NPOAOIMKEHHA
o0pagoBanug W AJNA CAMOCTOATEJLHOH AcATEILHOCTH B 00-
JacTH MaTeMaTHKH U ee NPHIOKeHu:d B Oyvayinei npodec-
CUOHAJLHOW AEATEJHEHOCTH;

& BOCIIHTAHHE CPeACTBAMH MATEeMATUKH KYIBTYPLI JIHYHOCTHA
gepe3d 3HAKOMCTBO C HCTOpHeﬁ Pa3BHTHA MaTeMaTHUKH, 3BO-
Anuell MaTeMarHYeCKHX KIell; MOHUMAHWA 3HAUNMOCTH
MaATeMATHKH AJA OGI.LLECTBEHHOFO nporpecca.

MecTo npeameTta B §a3nMcHoOM y4ebHOM nnaHe

Cornacuo @epepanbHoMy fazHcHOMY y4eDHOMY WIaHy IJIA
ofpa3oBRaTeNbHBIX yupemaennii Poccmiickoit Pepepamuum pjis
00s13aTeNBLHOTO N3YVUEHHS MaTeMATHKH Ha 9Taue 0CHOBHOTO 06-
miero o0pazoBaHuA OTBOTUTCA He Meree 420 u u3 pacuera 6 u B
Hegxento. Ilpu 3ToMm yuyebHOe BpeMs MokeT OBITL YBEJMYEHO IO
12 ypOKOE B HeJeNio 34 CUET UIKOJBLHOI0 KOMIOHEeHTA ¢ YUYeTOM
3JIeKTHBHBIX KypCoB. lIpliMepHasa mporpaMMa paccyuraHa Ha
408 yv1ebubix uacos. llpu aToM B HeH NpeAyCMOTpeH pe3eps
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cROGOMHOTG yueOHoro BpeMeHH B oOpeme 50 yuebHBIX 9acos
IUIA pPeasiu3aii ABTOPCKHX TOIXO0AO0B, HCIIOJIL30BAHMA pas-
HOOOGpasHBIX (OPM OPraHW3alHK yieDHOT0 IIpOIlecca, BHeApDe-
HAA COBPEMEHHEIX MEeTONOB OOYUeHHA M ITeJaTOTMIeCKHX TeX-
HOJIOT'HIi,

OGiweyyebHbIe YMEeHus,
HABBIKM M CNocOoBBl AeaTenbHOCTU

B xo/e 13yUYeHHS MATEMATHKH B OIpOQHUIABHOM Kypce crap-
meil MKOJAB YYalgHecs IPONOJIKAIOT OBJIAJeHNe pasHoo0pas-
HBIMHK CIIOCODAMH JIesSTeJBLHOCTH, IIpHodpeTaroT ¥ COBEPINEeHCT-
BYIOT OILIT:

MMPOBEACHUA JOKA3aTeJIbHEIX PpacCysKieHuil, JIOTHYecKOTO
000CHOBAHHA BHIBOJIOB;

HCIOJAb30BAHUA Pas3jJHYHBLIX A3BIKOB MaTeMATHKH AJAA HA-
JIOCTPAIINH, HHTePIPeTAIINH, APryMeHTAUWHM H AOKA3ATelb-
CTB&;

PeIIeHrAda MIHPOKOro KJIacca 3a/4a1 U3 pa3fIMUHEIX PA3IEI0B
Kypca, HOHCKOBCH M TRBOPYECKOH AeATENILHOCTH IIPU pellleHHH
34/tay MOBBIIIIEHHOHN CJ0MHOCTH M HETHIIOBBIX 3aJa%;

IAHUPOBAHMA B OCYINECTBACHHA AJIMOPUTMHYECKOH Ided-
TeJILHOCTH: BLINOAHEHNHA H CaMOCTOATENBHOFO COCTABJIEHHA
ANTOPHTMHYECKHX IIpeAnMcalMll W WHCTPYKIHiT Ha MaTeMaTH-
YeCKOM MAaTepHaJe; HCIOJB3CBAHUA W CAMOCTOATENBRHOTI'D CO-
crapiaeHus GoOpMyJ Ha OCHOBe 0600IEHNA YaCTHBIX CIYIAEB H
Pes3yALTATOB DKCIEPHUMEHTA; BLINMOJHEHNA PACUYETOR IIpAKTHIe-
CKOr0 xapaxKTepa;

HOCTPOEHWA W HCCIEZOBAHHA MATeMATHYECKHX MOozeleil
LIS OIHACAHNA M PeIIeHHA TPUKJAAJHLIX 321aY, 380849 U3 CMeX-
HbIX AHCIHUIIJIWHE M- DealbHOM XHU3HH; IPOBEPKH H OOEHKH pe-
3YJABTATOB ¢BOeil paboThl, COOTHECEHHA HUX C IIOCTABJCHHON 3a-
Zauell, ¢ THUHBIM YXH3HEHHBIM OIIBITOM;

CaMOCTOATEJNBHOH! paboThl ¢ HCTOYHHKaMH wH(pOpMAIHH,
aHaanaa, o000IeHNA I CHCTEMATH3ALNH HOJYYEeHHOU WHOQOP-
MAIUY, HHTeIPHPOBAHMA €€ B JIHYHLIA OIIBIT,

PeaynbTaTthl o0yHeHUs

Peaynerarer o0yuenus InpeacraeledHsl B TpefoBaHHAX X
VPOBHIO HOANOTOBKH WA 381a10T CHCTEMY HTOTOBEIX De3YJILTATOB
o0y4eHHs, KOTODPBIX JA0JMKHBl JOCTHIATh BCE BBEINYCKHUKH,
H3YUABINHE KYPC MATEMATHKH 110 TPOPHUILHOMY VPOBHIO, U J0-
CTIKEHNE KOTOPLIX HABIAAETCA 00A3aTE€NbHBIM YCIIOBHEM IIOJIO-
JKHATEMLHON aTTecTAIlH YUeHHKa 38 Kypce cpeaneil (IIOJIHOH)
IMKOALI. JTH TpeOOBAHINSA CTPYKTYPHUPOBAHBI 110 TPeM KOMIIO-
HEHTAM: «3HATh/HOHHMATb», «YMETb», «HCIOAb30BATE HPHOD-
PETEHHBIE 3HAHWA U YMeHUA B IPAKTHUECKOH AeATeNLHOCTH H
IIOBCEAHEBHOH MHU3HH». IIpH 9TOM IOCAeJHHE IBa KOMIIOHEHTA
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NPeICTABRICHLI OTAEABHO 110 KAXKIOMY H3 PasfielioR COAepyKa-
HHSA.

QuepueHHBIE CTAHAAPTOM PaMKU cofAepaHua u Tpeboba-
HHI OpPHEHTHPOBAHBI HA DPAZBHATHE YYAITHXCH H He AOJIKHEI
IPENATCTBOBATE AOCTUIKEHHNIO Golee BBHICOKHX ypoBHEd.

OcHOBHOE copgepxaHue

TEOMETPHA
{120 u)

TeoMmeTpus HA UJOCKOCTH.

CroiicTro 6HcCEeKTPUCH YIJa TpeyrolbHHKa. Peinenne Tpe-
YTOJBHUKOB., BeruueieHe OHCCEKTPUC, MeAHaH, BLICOT, pagu-
YCOB BIIMCAHHOII ¥ OIUCAHHOHN OKpYy:KHocTel. DopMyJIbI IJIO-
maay Tpeyroabuuka: dopmyaa epona, BeiparkeHHe ILIOIUAAHN
TPEYTOJABHHAKA Yepes PajuyC BOMCAHHOHK U ONMCAHHOH OKPYI-
HOCTEH.

BriuncieHHe YIJIOB ¢ BepIIWHOI BHYTPH H BHe Kpyra, yrJja
MEKIY XOpAOH H KacaTeJabHOH.

Teopema 0 npow3BeieHNN OTPe3KOB xopA. Teopema 0 Kaca-
TeJbHOM H cexymieil. TeopemMa o cymMMe KBaApaTOB CTOPOH H
AHaroHayleil mapanienorpaMMa.

Bhoucanunie ¥ omucaHHBIE MHOTOYIOJMLHEKK. CBolicTBa M
NPHU3HAKH BIHMCAHHBLIX M OMMHMCAHHBIX YETHIPDEXYIOJBLHHKOB,

TeoMeTpHUuecKMUe MecTa TOUEK.

Pemnienue zagau ¢ mOMOIILIO TEOMETPHYECKHX NpeobpazoBa-
HHH H IeoMeTpPHUECKHUX MecCT.

Teopema Yeswr n reopema Menenas.

dnaunc, ranepdona, napadoia Kak reoMeTpHYecKHe MecTa
TOYEK.

HepaspemuMocTh KJacCHUYECKHUX 3a7a4U HA TOCTPOeHHE.

IlpsaMbie M IMOCKOCTH B IpocTpaHcTBe. OCHOBHBIE MOHATNASA
cTepeoMeTpHH {TOYKa, NpAMasd, IUIOCKOCTh, IPOCTPAHCTEO).
ITousrre 00 AKCHOMATHYECKOM CIIOCODE IOCTPOEHHHA TeoMer-
PHH.

ITepecekatouecs, apalielbHble H CKPEIIIUBAIOIITHECH IPA-
MEBIE. YTOJ MeX Iy HpAMBIMH B npocTpaHcTee. [lepneEaukynap-
HOCTEh NIPAMEBIX. IlapanineJsHOCTE U MepHeHAWKYAAPHOCTE TIPA-
MOH ¥ IIOCKOCTH, NPH3HAKM W CBOMcTBa. TeopemMa O Tpex
nepreHaaKyasipax. [lepnengnKy ap ¥ HAKJIOHHAA K IVIOCKOCTH.
Vron mMemay IpAMOR ¥ ILIOCKOCTEBIO.

HapanaensHocTs ILIoCKoCTeH, NMepOeHARKYASPHOCTS IJIOC-
KocTeil, IpUSHAKH H CBOMCTEA.

JByrpaHHbeIil yroj, JUHeHHBIH YroJ ABVIPAHHOIQ YIJja.

PaccTogaHMe OT TOYKM A0 MJIOCKOCTH. PaccTossHHE OT IIpA-
MOl mo miaockocTd. PaccTrosnwe MeXAY HapaAlelbHBIMH
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IMIOCKOCTAMY. PaccToAHHEe MeXNy CKpeNHBAaIUMHUCA OpA-
MLIMH.

ITapannensnoe nmpoektnporasue. OproroHansHOe ITPOEKTH-
poranme. Ilnomans opTOroHaLHON MPOEKIMH MHOTOYTOJBLHU-
Ka. Hsobpakenue npocTpaHcTBeHHEBIX ¢uryp. llemTpanrnoe
IpoeKTHPOBaHME.

Muororpanauku. Bepoiusnl, pefpa, paHH MHOTOTPAHHH-
Ka. PaszBepTka. MHOrorpaHHble YVIAEl. BEIIIYKJAbIe MHOTOTpPAH-
uuku. Teopema Ditaepa.

Ilpusma, ee ocaHopaund, GoxoBble pebpa, BLICOTA, DOKOBAH
nopepxHocTh. [Ipsimas w wakaoHHast npuamibl, [IpaBunvHasa
npusma. [apanrenenunesn. Ky6.

IMupamuza, ee ocHoBanHe, BoKoBBIe pefipa, BBICOTa, GOKO-
Ba&s IOBepXHOCTh. Tpeyroasuaa nupamuga. [IpaBunbHas nupa-
MHIa. YceueHHAs MHpPaMHIA.

CuMmerpuH B Ky0e, B mapajae]enuiiene, B IPpU3Me U nupa-
Muie.

ITouaTue 0 cHMMeTPHH B upoc'rpch'rBe {meHTpankrHaf, oce-
Basd, 3epKAJbHAasA).

Ceuenusa mHororpaHHUkKoB. llocTpoenue ceueHHI.

IlpegcTapaenne 0 NpPABHALHBLIX MHOIQrpaHHUKax (rerpa-
3ap, Ky0D, OKTADAD, NOAEKAIND U HKOCA3AP).

Tena u nmoeepxHocTH BpaimeHuA. [Tuawsap u KoHYc. Yce-
yeHHBIH KOHYC. OCHOBaHME, BLICOTA, OOKOBAA MOBEPXHOCTH, 06-
paaviomas, paszBepTra. OceBhle CeueHHA H CEYEHHWHA, IIADAJ-
JielbHBbIE OCHOBAHHIO.

lap n cdepa, ux ceueHust, NLIUNC, runepbona, napabona
KaK CedyeHnA KOHYCA.

KacarentHasa nnockocts K cdepe. Cdepa, BuHcaHHAA B
MHOTOTPaHHHK; cthepa, onHcaHHAA OKOJO MHOrOTpaHHHEKA.

LHunuaapHyecKne 1 KOHHYECKHE IIOBEPXHOCTH.

O6LeMbl Tel M naomazd KX noBepxHOocTel. Ilonsrmne 00
obopeme Tena. OraOIIEHNE OOBEMOB MOAOOHBIX Te.

dopmynbl 06beMa Kyba, Hapaijiejenunenia, IIPUaMbI, I[H-
JuHIpa. PopMmynbl o6beMa MHpAMHABI M KOHYca. POpMYJIBL
IUIOINANY IIOBEPXHOCTel IMUIHMHADa H KoHyca. PopMyns! obke-
Ma Irmapa ¥ IJIoImaau cgepsl.

KoopzuHaThl B BeKTOpPbI. exapToBBI KOOPIHHATHEI B IIPO-
crpaHcTBe. @opMysa pacCTOAHHMA MeXKIY HBYMS TOYK&MH.
¥paBuenusa chepbl H miccKocTH. PopMyia paccTOAHHA OT TOY-
KH A0 ILIOCKOCTH.

Bexroprl. Moayab BexkTopa. PaBenctBo BexTOopos. Crhosxe-
HHE BEKTOPOB M VMHOMEHHE BEKTOPA HA YHCJIO. ¥YI0J MEXIy
BeKTOopamMu. KoopauHarel BekTopa. CKANApHOe IIPOH3BEAEHHE
BeKTOpOB. KonnuueapHslie BeKTOpbl. PasnokeHne BeKTODA IO
ABYM HeKOJJHHeapHLIM BEKTOpPaM.

KoMmnnanapHble BeKTOpPEI. PasokeHHe mo TpemM HEKOMIJIa-
HApPHLIM BEKTOPAaM.
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TpeGoBaHUA K YPOBHIO NOArOTOBKW BbINYCKHWKOB

B pesyasrate nayuyeHusa mMareMaTUKM Ha OpOoQHIBHOM
YPOBHE B cTapllell IIKOJe YUeHUK ITOJMKeH

3HAaTb/MOHUMATDL!:

e 3HAUEHWE MATEMATHUYECKOH HAYKH IJA DEIIeHUsA 3a7a4, BO3-
HHKAIIUX B TEOPUM H IpaKTHKe; IIHUPOTY U OrpaHHYEH-
HOCTh OPHMEHeHUS MATEeMATHYECKHX MeTOMOB K AHAAU3Y U
HCCJEIOBAHAIO TTPOIIECCOB H SIBJCHHI B IPHUPOJe B 00IIeCcTBe;

® 3IHAYEHHNE NPAKTHKH H BOINPOCOB, BOSHHMKAIILNUX B CaMOH
MATEMATHKE, 115 GOPMUPOBAHKUA W PDASBUTHA MATeMaTuue-
CKoOif HayKH;

& HICH DACIHUPeHHA YHUCHAOBBIX MHOMECTB KaK criocofa Io-
CTPOeHHA HOBOI'O MATEMATHYECKOrC annmapara oJasa pelleHHnuA
IIpaKkTHYeCKHMX 3aXa'4 ¥ BHYTPeHHHX 3dajad MaTeMaTHKH,;

® 3Ha4YeHUue HI{ef;I, MeTOA0B H PE3YyJIbTATOB am‘e6pm H MaTeMa-
THYeCKOIro aHanaaia JAJjgd IIoCTpOcHHA MO,JI&J’IEfI pPealdbHEBIX
[IPOIECCOB U CUTYAIMI;

e BO3MOMKHOCTH IeOMeTPHYECKOro A3BIKA Kak CpPeJCcTBa OIH-
CAHHA CBOICTE peaNbHBIX MPEeIMETOB B MX B3AWMHOIO pac-
OO EeHUA;

e VHUBEDCANBHBIA XapaKkTep 3aKOHOB JOTHKH MAaTeMaTHUe-
CKHX pacCcyRAeHHH, HX NPUMeHHMOCThL B PA3NHYHLIX 00/1a-
CTAX YeJIOBeYeCKOH JeATeNbHOCTH;

e pasnuume TpebOBAaHMNA, NPeIBLABIACMBIX K JOKA3ATEALCT-
BAM B MATEMATHKE, €CTECTBEHHBIX, COMUATBHO-IKOHOMMUYE-
CKHMX H P'YMaHHTAPHEIX HAYKaX, Ha IIPaKTHEKe;

e DOJIF AKCHOMATHKH B MATeMATHKe; BO3SMOMKHOCTE IOCTpROEe-
HUA MaTeMaTHYeCKHX TeoPHH HAa AKCHOMATUYECKOH OCHOBE;
SHavYeHHe AaKCHOMATHKH JJf Ipyrux obnacrell 3HAaHMA H
OJIA TIPaKTHKH;

& BEPOATHOCTHBIM XapaKTep PasJMYHBIX IIPOIECCOB M 3aKOHO-
MEepHOCTEH OKPYKAOIIEro MHpA.

FrEOMETPHA

Ymern:

¢ COOTHOCHTE IJIOCKUE TeoMeTpHUUYecKHe (PUTypsl M Tpexmep-
HBbIe O0'BeKThI ¢ UX OIHCAHHAMHU, YepPTexXaMH, H300parKeHH-
AMH; DPA3NHYATE U AHAJTU3IUPOBATE B3AWMHOE DAaCIIOJIOMe-
HHe Guryp;

! [loMnMoO yKa3aHUBIX B [AHHOM pasfele 3HAHMIL, B TPeOOBAHUS K YPOBHIO
NIGATOTOBKH BRJAKYAIOTCH TAKMKEe 3HAHHA, HeoOXOZMMBIE JJIA OCBOEHHA Iepe-
YUCHEHHBIX HHMKE YMEeHHI,
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H300paKaTh reoMeTpHYECKHe GUryphl M TelA, BRIOOJAHATH
YepTeX MO YCIOBHK 3aJauH;

pemaTh reoMeTpHUYeCKHe 3a/a4uM, ONHMpasAch HAa M3YUYEHHEIE
CBOHMCTBa ILTAHMMETPHUECKHX U CTepeOMeTPHYEeCKHX Huryp
M OTHOIIIEHHWH MeXXIY HHMH, IPHMeHAA ajarebpandecKHil U
TPHUTOHOMETPHYECKHH ATINADAT;

IPOBOAUTDL JOKABATENbHBIE PACCYIKACHNA NPH DEIICHHH 3a-
Jad, JOKA3BIBAThH OCHOBHBIE TEOPEMBI Kypcea;

BBEIYHCJAATL JHHeiiHBIE 3JIEMEHTEl M YIJILI B IPOCTPAHCTBEH-
HBIX KoHGHrypanuax, o6beMbl M HJACIIAAH OBEDPXHOCTEH
IIPOCTPAHCTBEHHEIX TeM U HX IIPOCTeHINMX KOMOWHAIIWIL;

NOPHAMCIIATL KOOpﬂHHaTHO-BeKTODHbII';I MeTOH AJIA BBIYMUCJIE-
HHSH OTHOMIEHHH, PACCTOAHWME M YIJIOB;

CTPOHTE CeUYeHHA MHOI'OTDAHHHKOB H I/IBOGP&?K&TB CevyeHHuA
TeJl BpalleHHNA.

HMcnonb3oBaTh NpUoBpPEeTEeHHbIE 3HAHWA U YMEHWS

B NPakTU4ECKON AeATEeNbHOCTHU N noscegﬂeanoﬁ MN3HU
ans.

HCCIeAOBAHUA (MOZEeIHPOBAHHMA) HECHOMKHBIX IIpAKTHYE-
CKHX CHTyauMil Ha OCHOBe HU3y4YeHHBIX (HopMyT U csoiicTs
Guryp;

BRIUMCJIEeHHA AJUH, IIomageil 1 o6 beMOB pealbHBIX 00BEeK-
TOB IIPH PelleHHH NPAKTHYeCKHX 3a4ad, HCIOIL3YA TIPHA
HeoOXOOHMOCTH CIPABOYHHMKH H BBIYHCJINTE/ABHEIE YCTPOIl-
CTEA.




JI.C. Aranacan, B. ®, Byrysos, C. B. Kaxovmies u ap.
NMporpamMmma No reoMeTpun .
(6a30Bbin U NPOPUNbLHLIA YPOBHU)

>y
-

10 KNACC
COOEPHKAHHUE OBYYEHHA!

1. Brenenue

lIpegmer cTepeomMeTpHn. AKCHOMBI cTepeoMeTpru. HekoTo-
pPBIE CJEJCTBHA M3 AKCHOM.

OcHOBHAA IeJ)b — HOIHAKOMHUTE y4YaHIUXCA C COAED-
MaHHEM Kypca CTePeOMeTPUU, ¢ OCHOBHBIMHM HOHATHAMH H aK-
CHOMAaMHM, IPUHATEIME B JaHHOM KYpCe, BEIBECTH IepBLIe CJe-
CTBMA N3 AKCHOM, JAaTh NPeICcTABJIeHHEe O TeOMeTPHHYeCKHX
TEJNaX ¥ HX NOBEePXHOCTAX, 00 M300parKeHUH IPOCTPAaHCTBEH-
HBIX QUIyp Ha uepTexe, 0 IPUKIATHOM 3HAUEHHNUA I'eQ0MeTDHH.

Hayuenune cTepeoMeTpHH J0JKHO Ba3upoBaThCA HA COUETa-
HVH HATJAATHOCTH W JOTHYECKOH cTporocté. Onopa Ha HATJIAL-
HOCTL — HEIIPeMEHHO€ YCJI0BHEe YCHEeINTHOTQ yCBOEHHA MATepH-
ajia, ¥ B CBABHM C 3THM HYXXHO VAeJUTL OOJNLINIOe BHHMAaHHE
IPABUABHOMY H300paKeHHI0 HA YepTelKe MDOCTPAHCTBEHHBIX
¢uryp. OaHAKO HATAAZHOCTE AQKHA OLITE HPOHH3AHA CTPO-
roif morukoii. Kypc crepeoMeTpuu npeabABAAeT B 3TOM OTHO-
meHrH# Gosee BbICOKHMe TpeboBaHMA K yuyalmumca. B ornmune
OT Kypca NEaHHUMeTDHH 3Jech yKe ¢ caMoro Hauanaa GopMyau-
PYIOTCH AKCHOMBI 0 B3aHMHOM PAcIlONIOMKeHUH TOUYEeK, IIPAMBIX
1 OJAOCKOCTeH B MPOCTDAHCTBE, M Jallee U3YUEeHHEe CBOMCTE B3a-
HMHOTO DACTIOJOMEPHHA NPAMBIX M IIOCKOCTEH IIPOXOANT HA
OCHOBe 3THX akcuoM. Tem caMblM 3agaeTcA BLICOKHH YDOBeHBb
CTPOTOCTH B JIOTHYECKHX PACCYIKISHHAX, KOTODBIH JOJKeH
BBIAEDRMBATRCH HA UPOTAMKEHHNH BCETO Kypca.

2, IMapanmedbHOCTS NPAMBIX ¥ TUIOCKOCTEH

IlapanmensHoCTh OPAMBIX, OpAMoit u onockocTi. Baaum-
HOe DACIIOJOMKEeHHe IBYX IDAMLIX B IPOCTPAHCTBE. YT'OJ MEXE-
xy nByMma npambeIMH. [lapannensHoeTs nmnockoctedi. Terpasap
H napajjesernHien.

OcHoBHada Mensps — CHOPMUPOBATD IIPEACTABICHHIA VUa-
IMXCA O BO3MOMKHBIX CJYYaAX B3aHMHOIC DACIIOJOMKEHUA
JIBYX NPAMBIX B OPOCTPAHCTBE (IDAMBIC NEPECEKAIOTCH, IPA-

1 N
Marepuas, OTHOCALWMICS K NPOdHILHOMY YPOBHIO, BBIZEJEH B TEKCTE
KYPCHEOM,
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MBle IIapaJlileNbHEl, TIPAMEBIE CKPEINHBAIOTCA), IPAMOHN U ILIOC-
KOCTH (IIpsaMas JeKHT B MOIAOCKOCTH, IPAMAS U ILIOCKOCThH
HEPECEeKAOTCA, NpAMAad MW IJIOCKOCT: NAapAAJNEeNbHBI), HU3Y-
YUTH CBOHCTEA M IIPU3HAKH IIAPAJJIENBHOCTHE IPAMBIX ¥ ILIOC-
KOCTei.

OcobeHHOCTD JaHHOTO Kypca COCTOUT B TOM, 4YTO yIKe B Iep-
BOIH FJaBe BBOAATCA B PACCMOTPeHMe TeTPasAp ¥ Napalieleln-
mex M YCTAHABAHBAKTCS] HEKOTOPBE wux cBolicrsa. 37vo maer
BO3MOKHOCTE OTPABATHIBATE TOHATHA TAPANIIENBHOCTH IIpA-
MBIX HM ILTocKOCTel (a B cieaviomied IjlaBe TaKkKe M IIOHATHSA
OEPIEHIUKYIAPHOCTH TPAMEIX H JIOCKOCcTeil) Ha dsTUX ABYX
BMaX MHOTOTDAHHHMKOB, ©T0O, B CBOIO OMEpPeb, CO3HAET OIIpemne-
JIeEHBIH 3a7e] K raase <MoororpanHHKH». OTZeNbHBII DYHKT
TOCBAIIECH NOCTPOCHHIO HA 4YepTe)ke CeueHWH TeTpasapa M IIa-
paagelenuinega, 4To IIPeJcTaBlIsercHd BAXKHBIM KAK JJA pelle-
HUS TEOMETPHUYECKWX 3ajiad, Tak M, BooOIle, NJA PasBATHA
OpPOCTPAHCTEBEHHBIX MpeNcTARJIeHUH ydaniuxcs.

B pamMkax 3Toil TeMbl yualldecsd 3HAKOMATCA TaK)Ke ¢ Ha-
paajIebHBIM NPOEKTHPOBAHHEM H €TI0 CBOMCTBAMM, HCIIOIbL3ye-
MBLIMH IIpH H300pasKeHMH IIPOCTPAHCTBEHHLBIX QHUI'YD HA Uep-
TEMHE,

3. IlepnmeHIHKYJISAPHOCTE NPAMBIX H ILJIOCKOCTEH

ITepierAMKYAAPHOCTE IPAMON H HIocKocTH. IlepreHanKY-
JIAp H HAKJOHHEIE. ¥TOJ MEMAY NPAMOH M IJI0CKOCTHIO. IIBY-
TpaHHBIN yroJ. llepneHIHKYNAPHOCTE ILIOCKOCTeH. Tpexepan-
nbiit yeon. Mnozozpannviic yeol.

OcHOBHAS I[eJb — BBECTH NOHATHA IIepHeHIUKYIAD-
HOCTH TPAMBIX H TJIOCKOCTeH, M3YUUTh NPH3HAKK IepleH-
AAKYIAPHOCTHA OpPAMOM M OJIOCKOCTH, ABYX ILJIOCKOCTEH, BBEC-
TH OCHOBHBIE MeTpHUECKHe IIOHATHA: PACCTOSHHE OT TOUKHU
A0 ILUIOCKOCTH, PAcCTOAHHE MEMAY NapajeslbHbIMH IJIOCKO-
CTAMH, MEeXIOY apalleJBHBIMH OPAMON H ILNIOCKOCTBI), Dac-
CTOSHHUE MERAY CKDEeIHBAWIIAMHCH IDPDAMBIME, YI'OJ MeXIY
OpAMOH W IIJIOCKOCTEI0, VIO MEXIY JEYMSA ILIOCKOCTAME, A3Y-
YHTE CBOHCTRBA IPAMOYTOJLHOIO IIapajijlenenniea.

ITousiTe nmepneHAUKYIADPHOCTH M OCHOBAHHLIE Ha HEM MeT-
PpHUecKHe NOHATHA (pacCTOAHNA, YIVIBI) CYLIECTBReHHO PacIInpA-
0T KJ4CC CTePeOMEeTPHYeCKHX 347a%, IIOABJAASTCS MHOTO 3ajad
Ha BBIYMCJIEHHE, IMHPOKO HCIIOJB3VIOHIUX MU3BeCTHLIe (haKThl 13
MJIaBEAMETPHH,

4, Muororpassugn

IMoraTue muororpanauka. Ilpuama. IIupamupa. IIpaBunab-
Hble MHOTOTPAHHHKH.

OcHOBHAd Iedb - NO3HAKOMHTL YYAlIMXCs C OCHOB-
HBIMH BRHUJIAMH MHOTOTPAHHHKOB (IIpU3Ma, NHpaMHia, ycedeH-
Hafd OEpaMuiaa), ¢ opmysoil Jiljiepa AAsA BHITYKJIBIX MHOIO-
TPaHHUKOB, C IIPABAJIBHBIMHA MHOTOTPAHHUKAMH H 3JiIEMeHTAMH
HX CHMMETPHH,

27



C aByMaA BHAAMH MHOTOIDAHHHKOB — TeTPASAPOM M TMapai-
JeNeMANe0M — yUaliHecH y)XKe 3HAKOMBI. Teneps pru upesm-
CTABJIEHHA DACIIHDPAOTCA. MHOTOTpAaHHHK ONpeledsercs Kak
NOBEPXHOCTh, COCTABIeHHAA HE MHOTOYTOJBHHKOR H OrpAHH-
UMBAIOIIAA HEKOTODOE I'éOMeTpPHUecKOoe Tejio (ero Toke HA3hI-
BAIOT MHOTOTPAHHUKOM). B cBA3K ¢ 3TUM yTOouHseTCA caMo 1I0-
HATUE PEOMETPHYECKOTQ TeJa, IJsf Yerc BBOAHTCH emie pPREA
HOBLIX MOHATHH (PpaHWYHas Touka QUryphl, BHYTPEHHAA TOU-
Ka H T. 1.). YcBoeHIe HX He ABIAETCA 00A3aTeILHLIM IJA BCeX
VUAIIAXCA, MOMKHO OTPAHMYMTECI HATVISAZHLIM UpeZCTABICHM-
€M 0 MHOTOTDAHHHKAX.

Hapsady ¢ gopmyroil Siiaepa 6 amom pazdene codeprcumcs
merme 00UH U3 SAPUGAHMO8 NPOCMPAHCMGEHHOT MeopeMyl
ITugazopa, ceazanublili ¢ mempaadpom, Yy KOMOPOZO 8Ce NIAOC-
Kue yzavl npu o0HOU 8epliuHe — npamuvie. /loKazamesscmeo
OCHOSAHO HG Gopmyre naouwadu npamoyzonvHoll npoexuul
MHOZOYZOABRILKD, KOMOPAS NPedsapumeibHo 6bl600UMCA.

5. TloeTopenue. Pemenune s3agau

IMPAEMEPHOE IIJTAHMPOBAIIHE
YUEBHOI'O MATEPHAJTA

I BapmauT: 1,5 u B Hegento, ncero 51 g
Il BapuanT: 2 u B Hegenw, Bcero 68 u

KonnuecTro yacos
Homep
Conepikanne MaTepHana
naparpada
| 11
Hexoropsie cBeAeHES U3 TIIAHMMETRH K ' — 12
1 ¥ribl U OoTpPe3Kd, CEAZAHHBIE C
OKPYKHOCTBH — 4
2 Penienve TpeyToAbLHUKOB — 4
3 Teopevsr Menenaa u “feBH — 2
4 Qaune, Tunepboaa H napabogta - 2
Beenenune (IIpeamer crepeomerpun. (QCHOBHEIC
HNOHATUA M AKCHOMEL CTEepeoMeTpHH. [IepBLic
CJAeICTBHA U3 TeopeM) 3 3

'm cojepskaHue Kypca reoMerpuu B 10—11 kjgaccax Ha TpOPHABLHOM
YPOBHE BXOXHT PAJ TeM W3 TIaHHEMeTpuH. B yueOHHKe OHH HM3NMOKEHULI B IIO-
cnegHell riiaBe <«HekoTopele cBefeHHA H3 mnanuMeTpHH» (mm. 85—99). Hx
MOKHO PACCMOTPETE BMECTE C COOTBETCTBYIOLIMMH TEMAMH CTEPEOMETPHH.
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ITpodonxncenue

KonmyecTso 4acos

HomMmep
Conepixanne MaTepHaia
naparpaca
I 11
I'aasa 1. llapanieassHocTh HPAMbBIX H ILIOCKO- 16 16
crel
1 ITapanienpHOCTE HPAMBIX, IPAMOH K
MI0CKOCTH 4 4
2 BaamMHOe pacliosio:Kenie IpAMBX B
OPOCTRAHCTRE. YTOI MEMRAY [IPAMbL-
mu. KorTpoasrasa paGora Ne 1.1
(20 mMun) 4 4
3 ITapanrenbHOCTE TLIOCKOCTEH 2 2
4 Terpasap n mapasaseaenunen 4 4
KourpoasHasa paGora Mo 1.2 1 1
Sauer Ne 1 1 1
Tnara II. TlepneHAUKYIAPHOCTE NPAMBIX H
ILIOCKOCTeH 17 17
1 IlepneARRYIAPHOCTE IPAMOH 1
HIQCKOCTA 5 5
2 TlepineHgNKyIAD ¥ HAKJIOHABIE. ¥ TOJT
MeMay NPAMOH M MJIOCKOCTRIO 6 6
3 I{Byrpéﬁﬂmﬁ yron, Ilepuernuxynap-
HOCTL IIJIOCKOCTEeH 4 4
Kourpoaruaa pabora Ne 2.1 1 1
3auer Nt 2 1 1
I'nasa I1l. Muororpasaukn 12 14
1 IlonaTue mHororpanauka. Ilpuama 3 3
2 Iupamiga 3 4
3 Ipasnasrble MBOTOrpaHHMKNA 4 5
Kourponrnaa pabora Ne 3.1 1 1
Bauer N 3 1 1
SaKIIOYHTEIBHOE TOETOPEHHE KYpPCa reoMer-
puu 10 kaacca 3 6
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KOHTPOJBHBIE PABOTBI
Konrpoasnas pabora Ne 1.1!

Bapuaur 1

1. Ocuosanne AD tpanenuu ABCD JemHT B HIOCKOCTH (.
Yepes Touku B 1 C npoeeJeHEb]l NapajlielbHbIE TPAMEIE, MIepe-
CEeKAaroIliie MJIOCKOCTE ¢ B TouKax F m F CcOOTBEeTCTBEHHO,

a) Kakoeo B3AaHMHOE pPACHOJO:eHHe NpaAMBIX EF u AB?

6) YemMy paBeH yroa Mexay OpAMbBIMH EF n AB, ecau
LZABC = 150°7 Orser obocHYHTE.

2. JlaH OpoCTPAHCTEEHHEIN 4eThIpeXyroilbHUK ABCD, B KoTO-
pom guaronann AC u BD paBupi. CepeauHbl CTOPOH 3TOrO 4e-
THIPEXYIOJBHUKA COCXAHEHBI TIOCIEMOBATENBHO OTPE3KAMM,

a) BeimosHHTe PHCYHOK K 3ajatue.

6)* HokraxuTe, UTO MOJYIEHHEIY UETHIPEXYTOABHHUK — poMb.

Bapuaur 2

1. Tpeyroavuru ABC u ADC aexar B pa3HBEIX ILTOCKOCTAX H
umerr obmyio cropony AC. Touka P — cepegmua cTOpoHBI
AD, tourka K — cepeauna cropoasl DC.

a) KakoBo B3auMHOe pacnonoeHue npameix PK mw AB?7

8) Yemy paBeH yroa Memay npameiMu PK u AB, ecam
ZABC = 40° u Z/BCA = 80°? Orser obocnyiiTe.

2. daH OpOCTpPAaHCTBEHHBIH YeTHIpEXYIoNbHUK ABCD, M n
N — cepegnnsl cropoun AB m BC coorBercrBenmo, E € CD,
KeDA, DE EC=1:2 DK . KA=1:2,

a) BroimomHHTe pHCYHOK K 3ajade.

0)* HokayxkHuTe, UTO YeTHIpexXyronbHUK MNEK — Tpanenms.

Koutpoanuan padora Nt 1.2
BapuarsT 1

1. IIpamele a u b JeKaT B MapaiJelbHBIX IUTIOCKOCTAX o ¢ .
MoryT nu 2T npsAMble OBITh: 4) NAPAJAEILHLEIMA; §) CKpeIiu-
BaromuMuca? CaeaafiTe PUCYHOK AJA KAaMHOI0 BO3MOMKHOTO
cayyas.

2. Yepes Toury O, nemamgyio Me;mxIy TapalleJbHLIMH ILIOC-
KOCTSAMHU O ¥ 3, mposeaeHtl npamele { 1 m. I[IpaMasa [ nepeceka-
eT MJIOCKOCTH ¢ U [§ B TOUKax A, U A, COOTBETCTBEHHO, IPAMAan
m — B Toukax B; u B,;. Haityure gnuny orpeska A.B,, ecan
AB,=12cm, B,O: 0B, =3 : 4.

! B xoBTponEHLIX pafoTax safadM, IOMEdeHHLe 3523 0UK0H, OTHOCHTCH K
npobUIEHOMY YPOBHIO.
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3*. WaoGpaaure napaanenenunes ABCDA,B,C,D, v nocrpoii-
T@ ero cetueHHe MICCKOCTBIO, MPOXoAsmen uepes Touku M, N u
K, asnaomuecs cepenuHamu pebep AB, BC n DD,.

BapuauaT 2

1. [Ipambie a ¥ b JeKAT B HEPEeCEKAOIITUXCA HJIOCKOCTAX O H
B. MoryT am a1y npsamsie OBITE: a) DapajIeNBHEIME; §) cKpe-
mueammmuca? ClenaiiTe pECYHOK AJAA KaiKIOIO BOSMOMKHO-
ro cayuas.

2. Yepes rToury O, He JNeKANIYVIO MeXAY HOapajielbHbIMH
IIOCKOCTAMH ¢ ¥ B, npoeegerEs! npamseie [ u m. Ilpavas { ne-
peceraeT IJIOCKOCTH ¢ U B B Toukax A; u A, COOTBETCTBEHHO,
npaMas m — B Toukax B, u B,. Haiinure nianHy OTpeska
AB,, eciu A,B, =15 c¢m, OB, : OB, =3: 5.

3% Wzobpasure Terpasip DABC w nocrpoiiTe ero cedeHue
IJIOCKOCTLIO, NDpoxoaaineli uepes Touky M u N, arnaronivecsa
cepepuramu pebep DC u BC, u toury K, Takyio, ute K € DA,
AK : KD=1:3.

KoutpoasHaa pabora N 2.1
BapuanT 1

1. HTuarouans kyba pasna 6 cm. Haligure:

a) pebpo ryba;

0) KOCHHYC yIJa MeXAy AUAroHAJBIo Kyba M IJIOCKOCTBIO Of-
HOM H3 ero rpaHeii.

2. Cropoua AB pomba ABCD paBHa @, OAUH M3 YIJIOB pomMOa
paeen 60°. Yepes cropony AB npoBeieHa MJOCKOCTE Ot HA pac-

a
CTOSHHHU 3 OT TOUYKH D.

a) Haiiaure paccrosawe or ToukH C g0 IJIOCKOCTH .

6) JToxkaxuTe HA PHCYHKe JTHHEHHBLIH YroJl ABYTPAHHOTO yIJa
DABM, M e o.

B)* Haliaure cUHYC yrja MeXAY MJICCKOCTHIO poMba U IJIOCKO-
CTBIO O.

Bapuaur 2

1. OcHoBaHHEeM NORPAMOYTOJBHOTO Tapajelenunesa CIYXRHT
KBAZpAT, AMATOHAIH LlapajJeienuiena paBHa 26 cM, a ero
uaMepeHnd oraocaTes kak 1 : 1 : 2. Hafigure:

a) MaMepeHUs IapaJiie/enuIiena;

6) cHHyC VyIJa MedXIy AUATCHAJBIO Iapajulelenuness H ILIoC-
KOCTBIO €rc OCHOBAHUA,

31



2. Cropona kBagpata ABCD paBHa a. Hepes cropory AD upo-
BeIeHA ILJIOCKOCTh (O Ha PACCTOAHUH % oT Tourku B.

a) Hafigure paccrosiame or Toyky C A0 IIOCCKOCTH .

6) IloraxmuTe Ha PHCYHKEe JIMHeHHBIA YrOX ABYTpaHHOTO YIJIa
BADM, M < q.

B)* HafizuTe cHHyC yria MeXIY ILJIOCKOCTBIO KBaZpaTa
H IIJIOCKOCTBIO Cf.

Konrponsraa pafora N: 3.1
Bapuaur 1

1. Ocuoranuem nupamuasl DA BC aArIdeTcs NPAaBUIBHBINA Tpe-
yronsHuK ABC, CTOpOHa KOTOporo pasHa 4. Pedpo DA mep-
NeHAHKYJAAPHO K maockocTH ABC, a nmockocetes DBC cocras-
aset ¢ maockoctsio ABC yron 30°. Haiiaute naomant GoKoBoit
[IOBEPXHOCTH ITHPAMUIEL.

2. OcHoBanuemM npsiMoro apannenenuneas ABCDA,B,C,D,
aAsnderca pomd ABCD, cropona KOTOporo paBHa a u yroJ pa-
seH 60°. IlnockocTs AD,C, cocTaBasieT ¢ MIOCKOCTLIO OCHOBE-
Hug yroa 60°. Hafinure:

a) BBICOTY pomOa;

6) BLICOTY ITapayJerennnesa;

B) nuomajs 0OKOBOI TOBEPXHOCTH Hapasieiennnena;

r)* miuomafb IMOBEPXHOCTH Hapallielennnesa.

Bapwanr 2

1. Ocuopannem nupamusrsl MABCD aBaserca Ksaapat
ABCD, pebpo MD nepneHANKYJIAPHO K ILJOCKOCTH OCHOBAa-
HuA, AD =DM = a. Haiijute mromadb MOBEPXHOCTH IHpa-
MHJTEL.

2. OceoBaHHeM NOpsiMoro napananeaenunesa ABCDA B,C,D,
ABIdeTcA IapaiienorpaMM ABCD, CTOpOHBEI KOTOPOTO PABHBI
a2 u 2a, ocTprii yros paseH 45°. Bprcora mapasienenuneaa
paBHA MeHBIIeH BBICOTE mapajnenorpaMmma. Haiigmre:

4) MEHBINYIO BEICOTY IapanaieorpaMma;

0) yroga Mexay ILockocTeio ABC, ¥ IJI0CKOCTLIO OCHOBAHHAA,
B) ILIONAAb GOKOBCH NOBEPXHOCTH Hapaselelrnena;

r)* muomajib NOBEPXHOCTH Hapajliejenuiens.



11 KAACC
CONEPKAHHME OBYUYEHHAA!

1. Bexropsl B npoCTpaHCTEE

IMonsaree BexTOpa B IpocTpaHcTBe. CNOXKEHHE ¥ BEIUHTAHHE
BEKTOPOB. ¥ MHOMKEHWe BeKTopa Ha uucino. Hoummnnawmapnsie
BEKTOPEL.

OcHoBHAA I edb — 3aKPENUThL H3BECTHBIE ydalluMCH
M3 KYpPCAa INJAHHMETPHH CBEAeHUs 0 BeKTopax M NeHcTBUAX HaJ
HUMH, BBECTH [MOHATHE KOMILTAHAPDHBEIX BEKTOPOB B IIPOCTDAH-
CTBE M PAccMOTPeTh ROIPOC O PABIOKEHNH JH00ro BeKTopa HO
TpeM AAHHBIM HEKOMILJISHADHBEIM BeKTODAM.

OcHOBHEIE OIIpedesIeHHA, OTHOCANIUECH K AEHCTBUAM HAZA
BEKTOpaMK B ODPOCTDAHCTRE, BBOAHTCHA TAaK e, KaK H 14
BEKTOPOB Ha maockocTH, IlosToMy Hamo)XeHHe 3ToH uacTH
MaTepualla ABJAAETCA AOCTATOUHO CKATHIM. Bomee mozpodro
paccMaTPHUEAKTCA BONPOCHI, XapaKTepHEBIE JAASf BEKTOPOB B
[IpOCTPANCTRE: KOMILIAHADHOCTE BEKTOPOE, IIPABHIO Iapallie-
Temuness CJOMEHHS TPeX HEKOMILTaAHADHBIX BEKTODOB, pasio-
JKEHHMEe BEKTOpA 0 TpeM HEeKOMILIAHADHBIM BeKTODaM.

2. Meroa KOODAMHAT B TIPOCTPAHCTBE. [IBHKeHns

KoopauHaTel TOYKH H KOOPAMHATH BekTopa. CramrapHoe
[IpOM3BeIeHHEe BEKTOPOR, YpaeHeHle naockocmu. JIBumenns.
Ilpeotpasveanue nododus.

OcHopHadA nenxsb — chOPDMHPOBATE YMEHHE YJAN[AXCH
MIPHMEHATh BeKTOPHO-KOOPAMHATHLIH MeTo/] K PeIleHHIo 3aJa4
Ha BBIYMCJEHNE YIVIOB MEMKIY NPAMBIMH M TJIOCKOCTAMHE M pac-
CTOSHUE MEXAY ABYMS TOYKAMH, OT TOUKH J0 TIIOCKOCTH.

JManunil pasgen ABAAETCA HENOCDEACTBEHHLIM IIPOACJIZKE-
HueM Ipenblayinero. BROAHTCA MOHATHE NPAMOYTOJIBHOHM CH-
CTeMEI KOOPAMHAT B IIPOCTPAHCTEE, JRKITCH ONPEACIEeHHA KO-
OpAWHAT TOYKH H KOODIHHAT BEKTOpPa, PacCMaTpHBAKTCA
OpOCTEeHIKMe 3aJadM B KOOPAMHATAX. 3aTeM BBOJUTCH CKAa-
AAPHOEe NPOU3BeAeHHe BEKTODOB, KPATKO IepPeUYNCIHIOTCS ero
ceoiicTea (6e3 HOKABATENLCTBA, IIOCKOJBKY COOTBETCTBYIMIIME
JOKA3aTelbeTRA OBLIH B KYpPCce NAAHHMETDPHH) WM BLIBOIAATCH
dopMyNbl AJA BLIYHCAEHHA YIJIOB MEMKJAY ABYMA NPAMBIMH,
MeXxJay OpaMol m miaockocTeio, JlaH Tawkyxe BBIBOJ ypaBHe-
HHA OJOCKOCTH H (POPMYIEI PACCTOAHHA OT TOYKH JO ILIOC-
KOCTH.

B Koume paspesia MU3YyYAOTCA LBHYKEHUS B TPOCTPAHCTBE:
LeHTPAJbHAA CUMMETPHUA, OCeBasg CHUMMeTpHdA, BepKajIbHasd
cummMmerpuna. KpoMe Toro, paccMorpedo npeobpazoBanne mojo-
O,

L Matepuan, oTHocammiica E HPOGANBHOMY YDOBHIO, BLIIENEH B TEKCTE
KYPCHBOM.

3 Teaverpus, 10— 11 k. 33



3. Ilunmaap, KoHyC, IIAp

I[loparue mumamuzpa. Ilnomagk MOBepPXHOCTH OHJIHHADA.
ITorarue xkouyceca. ILromags noBePXHOCTH KOHYCA, ¥ CEUEHHBIN
xouyc. Chepa u urap. ¥passenue chepri. BaamvHOe pactiono-
sKenme chepsl ¥ maocKocTH, KacarelbHas IIOCKOCTE K chepe.
ITnomane chepsnt.

OcHOBHAA LeJb — OATH VUANIMMCA CHCTEMATHUYECKUE
CEBeleHUA 06 OCHOBHBLIX TENaX W TIOBEPXHOCTAX BpAIITEHHA —
IUAHHApe, KOHyce, cdepe, Lrape.

HayueHHe KpYyTABIX Ted (UMJAMHApa, KOHYCAa, IIapa) M HX
MOBEpPXHOCTEH 3aBepIIaeT 3HAKOMCTRBO YHAIMXCA ¢ OCHOBHEIMK
OpPOCTPAHCTBEHHBIMU urypaMna. BBONATCA NOHATHAS ITHJIMH]L-
PHYECKON M KOHUYEeCKON NoBepXHOCTel, IUIUHApa, KOHYyCAa,
yCeueHHOTo KoHyca. C IOMOWHILK) DASEBEDTOK OIPEAENIAITCH
ILIOIANH UX BOKOBBIX TOBEPXHOCTEH, BHIBOJATCA COOTBETCTBY-
wompe GopMYyJIbl. 3aTeM AATCA ONpefeleHnA chephl H IIapa,
BBIBOANTCA YpaBHeHNe chepbl ¥ ¢ eT0 INOMOIIBI0 HCCleIyeTcs
BOIIPOC O B3AMMHOM PACIIOJIOKEHHMH ceph! H maockocTr, ILmo-
massk chepsl onpeAenseTcd KaK Opejaen IOC/IeJ0BATeNbHOCTH
maomaneid onMcadHbIXx OKOJIO cdephl MHOTOIDAHHWKOB HOpH
CTPEMJEHHH K HYJAK HAWGOALIIErc pasMepa KaykIOH T'paHH.
B magauax paccMaATpUBAIOTCA PA3JINYHBIE KOMOMHALHM KpPYT-
JABIX TeJl M MHOTOTPAHHMKOR, B YACTHOCTH OIIMCAHHLIC M BITH-
CAHHEIE IIPH3Mbl U ITHPAMUILL.

B danHom paszdene U3OHEHbL MAKNCE 80NPOCHL O B3AUMHOM
PacnonoMeHul cPepol U BPAMOIL, 0 CEHEHUAX WYUAUHOPULECIOI]
U KOHUYECKOI nogepxrHocmell pasaAuYHbiMU NACCKOCIMAMU.

4. O0beMBI Ten

O0beM npAMOYTOJABHOTO napannenenurnena. O0bpeMBI Ips-
MOM Opu3Mbl M IUIAHApPa. O0BeMbl HAKJIOHHOH NPH3MEI, OH-
paMune ¥ koRyca., O0beM mapa u mioniaab chepst. O6bembl
HI&POBOrO CerMeHTa, INAPOBOIO CJOA M ILIADOBOI'C CEKTOopAa.

OcHOBHASA IIeNb — BBOCTH NOHATHE o0beMa TeJa U BLIBE-
cTH QOPMYJEI A BLEIYHCICHNS 00BeMOB OCHCBHEIX MHOTOTDAH-
HUKOB W KPYIJABIX TeJI, H3YYEHHLIX B KYpCe CTepeoMeTpHH.

THousaTre 06'beMa TeNa BBOAHTCS AHAJOTHYHO IOHATHIO ILJIO-
1A NJAOCKOH (urypsl. POpMyIupyIOTCA OCHOBHBIE CROMCTEA
06’beéMOB M Ha HX OCHOBe BBIBOAHTCA (opmyta obbeMa Ipd-
MOYTOJLHOTO IapajiieellUIlesa, a 3aTeM NOpAMod NPH3MEL U
HuInHApa. ©opMysnl 06LeMOB APYTHX TN BLRIBOAATCA C IIO-
MOINBIO MHTErPAILHON GopMyanl. Popmyna odbeMa Imapa He-
HOJAL3YETCA IJIA BLIBOAA (POPMYJIBL INOIIAAN cdeprl.

5. Herotopeie cBeIeHHH H3 IIAHHMETDPHH

Yenor U ompesrnu, CEA3AHHBIE ¢ OKpYyNcHOCMbIo. Pewenue
mpeyzonbHurxos. Teopemvr Meneran u Heant. Iaaunc, sunep-
foaa v napaboaa.

OcHOBHASA Ieab — DACIHIMDPHATH, H3BECTHBIE VUAIHMCSH
CBeIEHHMA O MeOMeTPHYECKHX PUrypax HA INIOCKOCTH! paccMor-

34



peThL pAd TeopeM of YyIyIaxX M 0oTpesKax, CBA3AHHEIX C OKDYXHO-
CThH, O BIIMCAHHBIX M OMHCAHHLIX YETHIPEXYTOJbLHEHKAX; BblBE-
et HOPMYIEBI AJ8 MeAHAHBI B ODHCCEKTPHCLl TPeYIrOJABHHKA, a
TaKxe QOPMYJILI INIOIIATH TPEYTIOJbHMKA, HCIONBIYIOIIHE pa-
JHYCHEI BIIMCAHHON M OIMCAHHOR OKPYXHOCTell; IO3BHAKOMHTE
VYANIMXCA ¢ TAKUME HMHTEPECHEIMH O0BEKTAMU, KaK OKpPVIX-
HOCTH H OpaMas Jilaepa, ¢ reopemMamMu MeHenad u Yeswl, H,
HAKOHEII, TATh TEOMETPHUECKNe OIpefeeHAA 3JINICE, THIED-
Gonsi, mapafoNkl ¥ BLIBECTH MX KAHOHMYECKHE YPABHEHHS.
Hayyenne aTHX TeopeM H GQOPMYJ LieJecoofpas3Ho COBMEC-
THUTE ¢ PACCMOTPEHHMEM TE€X HMJIM UHLIX BOIIPOCOB CTEPEOMETPHH:
# TeopemMbl 00 Yriax ¥ OTpe3KaxX, CBA3AHHBIX C OKDVIKHO-
CTBI}, PACCMOTPETh NIPHA HaydeHHH TeMEl «Cdepa H map»;

& DA3JIMYHEIE CI)OPMYJIBI, CBA3AHHBIE C TPEeYrodBHUKOM, —
IIPY HU3YYE€HHNH TEMbI «MHOI‘OI‘paHHHKH », B HACTHOCTH, TEO-
PEeMBbI Menesiaa 1 YeBsl — B CBASH € 3ajJa9aMHA Ha IIoCTpOEe-
HHE CeUueHHH MHOFPOCTIPDAHHUKOB,;

¢ ceejenud of saaunce, runepbose B nmapabosie NCIOIb30OBATE
OpY DACCMOTPEHHH CEYCHUN IHMAMHADWYECKON M KOHHYe-
CKOH TIOBEPXHOCTEN,
6. O6o6laniee MOBRTOPEHUE

INPUMEPHOE IIJAHHPOBAHHE
YYEBHOI'O MATEPHAJA

1 BapuauT: 1,5 u B Heaesw, Bcero 51 u
II BapuauT: 2 u B Hemenw, Beero 68 u

KoanuecTro uacos
Homep -
Comepxaape MaTepHana

naparpada I I
I'napa 1V, BexTopsl B npocTpaHCTEE 6 6
1 IHonaTrue BeKTOpa B IPOCTPAHCTEE 1 1

2 CriokeHNe H BBIYHTAHHE BEKTOPOB.
¥MHOKEeHNEe BEKTORa HA YHCJIO 2 2
3 KoMnaasapHble BeKTODEL 2 2
Bauer Ne 4 1 1
C'mapa V. MeToq KOOPAKHAT B IPOCTPAHCTBE 11 15

1 KoopAHHATE! TGYKH W KOOPAMHATHI
BEKTOpA 4 6
2 CransipHOe npou3seselie BEKTODOB 5 7
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ITpodoancenue

Konmuecrso uacor
Homep C
oJepKAHAE MATePUana
naparpada
I 11
Kourponenasa pabora Ne 5.1 1 1
3auger Ne 5 1 1
I'narpa VI. HHaauaap, Kouyc, map i3 16
1 Lannagp 3 3
2 Konye 3 4
3 Cdepa 5 7
KorTpoasHas pabora Ne 6.1 1 1
Bauer Ne 6 1 1
Tnasa VII. Ofpembl Texa 15 17
1 06 beM TPpAMOYIOISHONS Iapaiieine-
nunea 2 3
2 O6peM OpaAMOH NIpU3MBl M IEANHIPA 3 2
3 O0heM HARJIOHHOW IIPAIMbI, THDAMH-
ABI M KOHyCa 4 b
4 OfbeM mMIapa ¥ NACIIAOL Cdepll 4 53
Konrponsuasa paGora Ne 7.1 1 1
Sauer Ne 7 1 1
SaKIHYHTENEHOE MOETOPEHHE IIPH MOAT0TOE-
Keé K HTOTOBOH ATTeCTALHH [0 FeOMEeTPUH 6 14

IHpumeyaHus.

1} Ilpu peilenuH samady, CBASAHHBIX ¢ CEUEHHEM TETPADIPA HEKO-
TOPOW TIOCKOCTHIO, UACTO OKAZLIBAETCA NHoJe3doll TeopeMa Menenas.
MoasTomy mayuenwe m. 14 yuebHmka «3aJadyd Ha TOCTPOEHHE cede-
uuii» mexecoobpazHo COBMECTHTE C B3ydeHNeM TeopeM Menenasa u He-
Be!I (. 95 m 96).

2) B 1. 58 BBeJileHO IOHSATHE LEHTPANBHOIO II0J00HA B IIPOCTPAH-
CTRBE. PaCCMOTpeHI/IE ITOT0 MMOHATHA MOMHO COBMECTHTE HSyHGHHEM
. 94, rge ¢ TOMOOIBEI UEHTPAJABHOTO MOJZOOHS (HA MIOCKOCTH) pelile-
Ha 3agada O NIPAMONA M OKDYMHOCTH Diliepa 1 tpeyroisHuka. Hene-
co0bpasHO HAYATL ¢ UBYYeHHA 1. 94, zaTeM mepelTH K II. 58, a npH
PACCMOTPEHHH BOIPOCOB, CBA34HHBIX co chepoi (mn. 64—69), pe-
HIATH KpacHBble 3aaaun 314 1 815 o npamoil u chepe Ditnepa Iid TeT-
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pasapa. Bropas aamaua pemaeTcs Ha 0CHOBE IepBOH, W IIPpH 2TOM 3d-
QeKTUBHO HCIOAL3YETCH LEHTPANBHOE IoA00He,

3) B . 72 u 73 yueDHUKA PACCMATDPURANIOTCH CeYeHHSA IHJIHHI-
puHecKol m KoHWYecKoil momepxmocTefi. IIpu sroM Hcnonb3yrTCA
cBoilcTBa annunca, runepbonsl ¥ napabogsl, KOTOPBIE CIHCAHBEL B
nm. 97—99. IMosromy nepen usydyeHueMm ni. 72 u 73 caegyeT 03HAKO-
MUTBCHA C cofepxanmem nmn. 97—99,

4) HMpyrue teopemsl u HOPMYNEL, BRIIOUeHHBle B riaBy ¢«Hekoro-
pEIE CBEJEHHSA M3 ILIAHUMETRHH», MOTYT OLITH H3VUeHBI MO MeéDe Ha-
JROOHOCTH IIpH PACCMOTPEHHMH TeX WM WHBIX BOIPOCOB CTEPeOMeTPHH.
Tak, o, 85—89, B KOTOPLIX PACCMATPUEBAIOTCA YIJIBL H OTPE3KH, CBA-
3aHHEIE C OKPYIKHOCTLIO, A TAKIKE BIMCAHHEIH ¥ OITUCAHHELLA JeThIpeX-
YroJLHUKH, HerecoofipasHo paccMOTpeTb B ¢BA3H ¢ Temoil «Cdepa u
map», a . 90—94, orHocdinecs K TPEYTOALIUKY, — B CBH3H C Te-
Mol « MEOI'OIpaHHEUKH».

KOHTPOJJBbHBIE PABOTHI

Kourpoasnan padora N 5.1

BapuamT 1
- >
1. BrruucnuTe cKaJIApHOE NPOM3BEACHHWE BEKTOPOB /M H I, ec-
> e s e s e a - EAN
m om=a+2b-¢c, n=2a-0b, |a|=2, |b|=3, {ab)=060°,

-> > > -

cla, clb.

2., Jlan xkydo ABCDA B,C,D,. Haligure yroa Mexzy IpPHAMEI-
mu AD, u BM, rae M — cepenuna pebpa DD,.

3. Hpu gsmxeHur npamas g orodpaykaeTcsa HA IDAMYIO d4, &
ILIOCKOCTE O -— Ha MACCKOCTb ;. HoKaxure, UTo ecan a || o,
TO a; || 0.

Bapuant 2

- -

1. BBIUHCIUTE CRAJAPIOEe IPOM3BeJeHHe BEKTODPOB M H I,

-

FAN
eciu m=2a—-b+e¢, n=a-2b,|a|=3,|6}=2, (ab)=60°
¢Lla,¢Lb.
2. Ham xy0 ABCDA,B,C,D,. Ha#igure yron MesJy OpPAMbBI-
mu AC u DC,.

3. Ilpu aBuxenund npaMad a oTobpasKaeTcsa Ha NPAMYIO &, 4
ILTOCKOCTE (f — HA MJIOCKOCTE ;. JloOKamuTe, 4To ecam a L o,
O @, L ¢y,
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Koatpoasnaa patora Nt 6.1

Bapwmanur 1

1. Oceroe ceueHHe IUJAMHAPa — KBaapar, MJIOMIAJE OCHOBA-
HUA URAHHApa paBHa 167 cM?. HaliqnTe miaomassk MOJHOH MHO-
BEPXHOCTH MUJIHHApPA.

2. BricoTa KOHYCA paBHA 6 CM, YIoJ IIPH BEPIIHHE O0CEBOrO Ce-
vyenua pases 120°. Haligure: a) mioinagk ceY4eHHA KOHYCA MIOC-
KOCTHIG, IPOXONAINEH ueped Are 00pasyOIliEe, YroJ MeXay Ko-
TopeIMH paeeH 30°; 6) Lnolnagk 60KOBOH MOBEPXHOCTH KOHYCA.,

3. Huametrp mapa pareH 2m. Yepes KoHEI[ AHaAMeTPa NpOBege-
Ha HJOCKOCTE moj yriom 45° K Hemy. Halnure nIJIHHY AHHHH
IepeceydeHHa C(Pephl ATOH ILIOCKOCTRIO.

Bapwant 2

1. Oceroe ceyeHHe UHIHHAPA — KBagpaT, AUATOHANE KOTOPO-
ro pasHa 4 cm. Haligure miomiazs moaHOH TOBEPXHOCTH IIH-
JUHAPA.

2. Paguyc ocHOBaHHA KOHYca paseH 6 cm, a obpasyolmaa Ha-
KJOHEHA K IJOCKOCTH ocHoBaHUA nojx yrinom 30°. Hafigure:
a) maolafbk cedeHHd KOHYCA IJIOCKOCTBLIO, IIPOX0AsInell yepes
aBe o0pasyolnue, YToa MeXAY KoropeiMu pasen 60°;

6) maonagk 6G0KOBOM IOREPXHOCTH KOHYCA.

3. Iwmamerp mmapa pasexn 4m., Yepes KoHEI[ JHAMETPA IIDOBeAe-
Ha II0CKOoCTE non yraoMm 30° k Hemy, Haligure nionmaas cede-
HHUA IIapa 3TOH HJIOCKOCTRIO.

Kourpoasnaa pa6ora N 7.1
Bapuaur 1

1. Juamerp mapa paBeH BBICOTE KOHYCa, 00pasyioiad KOTopo-
IO COCTABJAET ¢ MIIOCKOCTLIO ocHoBaHuA yron 60°. HafiguTe oT-
HOIlleHWe o0'BLeMOB KOHYCA M IIapa.

2. OfpeM mMIMHAPA paBeH 967 cMm®, miomaaL ero ocesoro ce-
uenua — 48 cm?. Haltigure niommazeb cheprl, OOMUMCAHHOH OKOJ0
OUJIHHIPA.

Bapwmanr 2

1. B KoRye, oceBoe CeYeHHE KOTOPOrO eCTh NPABHJILHBIH Tpe-
yroJasHUEK, Boucad uiap. Haligure orHoinenue womagy cepsl
K ILTomiaau OoKOBOH IOBEPXHOCTH KOHYyCA.

2. uameTp miapa paBeH BBICOTE IHJIHHAPA, OCEBOE CEUSHHE
KOTOpOro ecTh KBagpar. HadiauTe orHOINEHe 00BEMOE IIapa U
OUIMHADA.
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A. B. IToropenos

NMporpamma no reoMmeTpum
(6a30BbIA U NPODUNDBHLIA ypOBHM)

10 KNACC
COOEPHKAHHE OBYYEHHA

1. AKEHOMBI cCTepeoMeTPHH H HX NpocTellline CAeCTBHH

OcHOBHBIE TOHATHA CTEPEOMETDPHUM. AKCHOMBI CTEDEOMET-
PHH X MX CBH3bL C AKCHOMAMH MNaHAMETDHH.

OcHoBHaAx MenAb — cPpOPMUPOBATE IIPEACTABJIEHUSA yUa-
mUXcA 06 OCHOBHBIX HMOHATHAX U AKCHOMAX CTEPECMETPHH.

TeMa UTPAET BAXKEYIO DOJb B PA3BHMTHH IDOCTPAHCTBEHHBIX
IpelCcTaBJeHH VUAUIUXCH, QAKTUYECKHW BNepBEIE BCTPEYAIO-
IHUXCH 3Iech ¢ OTPOCTPaHCcTBeHHOU reomerpueii. IloaTomy npe-
nojapaHMe cjleiyeT BeCTH ¢ NIHPOKHM IIPHBJIEYEHHEM MOJe-
Jell, pucYHEOB. B Xome pemenna sagayd ciaegyeT JOOMBATHECH OT
VYaIIUXCA OPOBeZeHUS AOKA3ATENLHBIX PACCYHIEHHH.

2. MMapanneasHOCTH IPAMBIX M ILIOCKOCTEH

ITapanneasnee NpAMBIe B TpocTpaHcTBe. IlpusHaxk mapan-
JeNBHOCTH TpaAMbIX. IIpH3HaK §HapanaeJbHOCTH NIPAMOH H
mmockocTu. HpHaHak mapaagenapHocTH nockocreii, CrodceTBa
OapalIeJbHOCTH [LJIOCKOCTEH. Hsoﬁpa}}{eﬂne IIpPOCTPAHCTBEH-
HeIXx QUryp HA IIOCKOCTH M ero cBoOMcTEa.

OcHoBHAA I[eldb — AATh VHAIMMCA CHCTeMATHYECKHE
SHAHWUA 0 HapaKIeJbHOCTH NPAMLIX H IJIOCKOCTEH B MpOCTpaH-
CTRE.

B Tteme 0000miaTcsa M3BECTHRIE M3 NMAAHUMETPUH CBEeAeHHUA
0 HNapajlIeNLHOCTH UPAMBIX. Ha IpuMepe TeODEMEI O CYIIECT-
BOBAHHH WU €QHHCTBeHHOCTH IPAMOI, Iapanje/ibHOI JaHHOH,
yuariiecs MoaydalT OpejCcTABIIeHHd 0 HeoO0XoIUMOCTH 3aHOBO
JOKA3aTh M3BECTHbIE HM H3 NJAHUMETDHH (PaKTLI B TeX CJayda-
X, KODJIA PeYs MAET O TOUKAX M NPAMBIX IIPOCTPAHCTBA, 4 HE O
KOHKPETHOH MJIOCKOCTH.

3a1aud Ha JOKA3ATeJbCTBO PEITAKTCH BO MHOTHX CIVHaAX IO
AHAJOTHH C JOKAa3aTeJbCTBAMA TeopeM; BKJIOYeHHe 3aJa4 HA BBI-
YHCAeHHe JJIMH OTPE3KOB TI03BOJIAET LIeJIeHATIPABISHHO IPOBECTH
[MOBTOPEHHE Kypca IUIAHMMETDHH: PAaBeHCTBa M mojofua Tpe-
VIOJILHUKOB; OIpelejeHui, CROYMCTE M NPH3HAKOB IPAMOYIOJNb-
HHUKAa, Mapajaaenorpamma, pomba, KBaaparta, Tpalellid H T. .

CroficTBa NAapaJIeIbHOIO NPOeKTHUPOBAHUA IIPUMEHAIOT-
CA K PeIIeHHI0 IPOCTeHINNX 3aj1a4 U NPaKTHYeCKOMY IIOCTpO-
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eHHI0 H3I00paskeHWil NPOCTPAHCTBEHHEBIX (DHIYD HaA ILIOCKO-
CTH.

3. llepneHaHKYJXSAPHOCTE IIPAMBIX M INIOCKOCTel

Ilepuenagnxkynsipapie npaMele B npocrpancree, [IpusHak mep-
HeHJHKYJAAPHOCTH 1IpAMO# W ILnocKocTH., CeoiicTRa nepneHgM-
KYJAAPHOCTH IPAMOH M ILTOCKOCTH. IlepneHIuKyIsasp U HAKJAOH-
Has K IJIocKocTH. Teopema o Tpex mepueHAMKyAspax. IIpHaHak
TMepIeHARKYIAPHOCTH ILIocKocTell. PaccTosHne MeXIY CKPEeIIu-
BAIIUMUCA OpAMBIMH. IlpuMeHeHVe OPTOrOHAIBLHOTO ITROEKTH-
POBAHHA B TEXHHYECKOM YepPUYEHHH.

OcHOBHaA Ienb — jAaTh YUANTHMCH CHCTEMATHYECKHE
CBEIeHHA O MNEepPHeHJHKVJIAPHOCTH IIPAMEIX W ILIOCKOCTEH B
MPOCTPAHCTEE.

MaTtepuan TeMBl 0606IIaeT M CHCTEMATHSHDPYET M3BECTHEBIE
yuanmumMea U3 IIAHNMETDHHR CBeIeHHA 0 NepPIeHIUKYIAPDHOCTH
OpAMBIX. M3ydeHne TeopeM 0 B3aHMOCBA3HU ITAPAJJIeJBHOCTH H
NePIeHAHKYISPHOCTH MPAMBIX M IJIOCKOCTEH B HPOCTPAHCTEE,
a TAKMKE MaTepuas o IepHeHAHKYAApPe H HAKIOHHLIX IIeeco-
00pasHo COUeTATh € CHCTEMATHUYECKHM MOBETOPEHHMEM COOTBET-
CTBEYIOIIET0 MaTepHala U3 MIaHUMeTPHH.

PenreHnsa mpakTHYeCKH BCeX 34144 HA BLIUHUCAEHHE CBOAAT-
A K IIpUMeHeHHno tTeopemsul JTudarcpa u caeacTBuil na Hee. Bo
MHOIMX 3aJa4aX BOSMOMHOCTD HpUMeHeHnA Teopembl ITudaro-
pa MHH CJIeACTBHH M3 Hee O0OCHOELIBAETCA TEOPEMOH O Tpex
TMepHeHAUKYIAPAX MM CBOMCTBAMH OAPAJIIEIBHOCTH W IIep-
HMeHARKYIAPHOCTH ILJIIOCKOCTEH.

Tema uMeeT BarKHOE NPOIEAeBTHYECKOE 3HAYCHHE A1A N3y~
YeHUA MHOTOrPaHdHKoB, PaKTHYECKH NPH PelieHHH MHOTHX
340449, CBASAHHBIX ¢ BBRIYHCJCHWEM JAJHAH NEPOEHANKYAADA A
HAKJOHHBIX K IIJIOCKOCTH, PEUL HAET O BRIUUCISHHN 3€MeHTOB
oupaMu.

4. JexapToBBl KOOPAHHATEI H BEeKTOPHI B IPOCTPAHCTEE

HexapToBel KOOPIHHATEL B IIPOCTPAHCTEe. [’accTodnme Mex-
xy rouraMu. KoopauHarel cepeluabl oTpeska. IlpecdopaszoBanue
cumMMerpHun B rpocrpancrse. JIsmxenne B mpocrpaserse. [apaJt-
JeNBHBIA nmepenoc B mpocrparctTse. Ilozobie mpocTpadcTBEHHBIX
duryp. ¥roan Mex Iy CKPEIUMBAIOITHMHUCSA NPAMBIMEA. ¥ M'OJ Me-
Iy OpAMOM ¥ ILTOCKOCTRIO. ¥ TON MeXAY IMIoCKocTAMM. [1nomans
OPTOTOHAJMBHOH IIPOCKIIMKM MHOTOYIOJLHHEKA. BeKTOophl B IpO-
crparcTee, JelicTBus HaM BeKTORAMM B IpocTpadcTBe. Pasioice-
HUEe BEKTOPA N0 TpeM HeKOMILIAHAPHBIM BEKTOPAM. ¥ paBHCHHE
MLIOCKOCTH.

OcHoRHaAa ODenlb — 0000OIMTE M CHCTEMATHRUDOBATH
OPeACTARMCHUSA YUAINTUXCH O BEKTOPAX M JeKAPTOBBIX KOODAU-
HATAX; BBECTH IIOHATHA VYIJIOB MEKAV CKPEeIIHBAKIIHMHICH
OPAMBIME, TIPAMOH W TIJIOCKOCTHIO, ABYMS IINIOCKOCTAMH.

PaccMoTpeHe BEeKTODOB M CHCTEMBI AeKAPTOBBIX KOOPXU-
HAT HOCHT B OCHOBHOM XapawKTep IMOBTOPEHHA, TAK KAaK BEKTO-
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PBL U3VYAJNHCE B KypCce TINIAHMMETPUH, 4 NeKAPTOBLI KOOPAMHA-
TBI — B Kypce anredprl JeBaATHAeTHeH IMKonel. HoeeIM Jas
VUATIMXCA ABRJIAETCA NIPOCTPAHCTBEHHAA CHCTEMa KOODAMHAT U
TPEXMEPHBIN BEKTOD.

Paznuunble BUALI YTVIOB B IPOCTPAHCTEE ABAAIOTCH, HAPAIY
€ pacCTOAHMSAMHM, OCHOBHBIMH KOJHYECTBEHHLIMY XapaKTepH-
CTHEAMHM B3aHMIOTO PACICGJICKEHUS IIPAMBIX H ILJOCKOCTEeH,
KOTOpbIe BYIAYT LUIMPOKO HCIMJIB30BATHCH MPU H3YYEHWH MHO-
TOTPAHHHKOE M TeJd BpAIeHHd.

Crnenyer ofpaTHThL BEUMAHHE Ha Te KOH(PUTYpAIHH, KOTO-
pble VUeHUK OyJAeT HMCIIONL30OBAThH B ZAJIbHENIIeM: YIoad MeXIy
CKpeUTUBAKNINMECA pedpaMH MHOIOIPAHHHKA, YTOJN MEKIY
pe6poM M IpaHbl0 MHOTOIPDAHHWKA, YI'OJ MeXy I'PaHAMH MHO-
FOTPAHHUKA,

OCHOBHBIMH 3aJaYaMN B JAHHOH TeMe ABMATCA 3aJadH HA
BBIUHCJEHHE, B XOJ/le DeIleHVA KOTOPBIX YUeHHKH IPOBOIAT
obocHOBaHNe MNOPaBUABHOCTH BLIOPAHHOO OJH BBIYHCJISHHHI
yraa.

5. Ilosropenue, Pemenune zagay

IIPUAMEPHOE NIJAHHPOBAHHE
YYEBHOTO MATEPHAJA

I papuanuT: 1,5 1 B Hegeato, Beero 51 u
IT papmanT: 2 u B Hegenalo, Becero 68 u

KonuuecTBo 4acoB
Homepa
Conepkague MaTepHANA
OYHKTOB
I 11
§ 9. Habpanusie BOIPOCHI MIAHMMETPUH — 15
81--83 Pemlenvie TpeyroJbHHKOB. Beraucie-
HHe BHCCEKTPHC ¥ MEIMAH TPeyroils-
auka. ®opmyna lepoHa n apyrue
bopMYIBI AN NACIIAAY TPEYIOJE-
HUKA — i1
84, 85 Teopema epni. Teopema Menenas — i
86 CeoHCTBa M IIPH3HAKH BIIMCAHHBIX M
ONUCAHHBIX YeTRIDEXYTOMLHHKOB — 2
87, 88 ¥raw B oKpY)RHOCTH. MeTpuueckue
COOTHOIIEHHA B OKDYHOCTH — 1
90, 91 leomerpuyeckie MecTa TOUEK B 3334~
vax Ha nocrpoeHne. eoMerpirsiecKie
npeobpasoBainA B 3agavax Ha Io-
CTpoeHHe — 3
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I podorncenue

KoaniecTso 4acos

Homepa
Copep:xaHue MaTepHaia
NYHKTOR
I 11
89, 92 O paspetInMOCTH 3aJa4 HA I0CTpoOe-
HUe. SAANIC, Tullepbona, iapabona — 2
§ 1. AKCHOMBI CTEPEOMETPHHY H MX IPOCTEH-
LIHE ¢JIeICTBRA 4 5
1,2,56 AwrcroMsl erepeomerpun. Cyiilectro-
BaHHe IJIOCKOCTH, TPOXoaaneli yepes
HAHHYIO IPAMYIO ¥ JaHHYIO TOUKY.
3aMeuaHle K axcuome [ 2 2
3 ITepeceueHne IPAMOH C ILIOCKGCTLIO 1 1
4 CyecreoBAHUE TENOCKOCTH, IPOXO-
ASANIeR Yepes TP AaHHBbIe TOUKH 1 2
§ 2. TlapannelsHOCTH APAMBIX H MIOCKOCTEH 12 12
7, 8 [IapanntenbHble IPAMEIE B IDOCTPAH-
cTBe. IIpHsHaK TAPATLIENBEHOCTH IPH-
MBIX 3 3
KonTponnHas pabora N2 1 1 1
9 Tpuanak mapaeJsHOCTH IIPAMOR B
TINOCKOCTH 2 2
10--12 Ilpuanax DapaIensHOCTH TIOCKO-
creli. CyinecTBoBagne IJIOCKOCTH, Ta-
panaensHON JaHHOH HIOCKOCTH.
CpoficTBA MADANKEIBHELX IEOCKOCTEH 3 3
13 HzobparkeHne mpocTpaHCTBEHHEBIX
duryp nHa MACCKOCTH 2 2
KorTponsHas pafora Ne 2 1 1
§ 3. HepnenauKyIApHOCTE: NPAMBIX H ILJI0E-
KocTel 15 15
14, 15 [leprneHANKYAAPROCTL NPAMLIX B
npocrpaucTse. IIpHanak nepnenIm-
KYJIAPHOCTH OPAMONA U TLIOCKOCTH 2 2
16, 17 IocTpoeHne LepPHEHARK YIIAPHEIX
npAMOH U NI0CKOCTH. CBOMCTBA Iep-
NeHOUKYAAPHEIX OIPAMOR B inOCKOo-
crm 2 2
18 IlepneHAMKYIHD ¥ HAKJOHHAS 5 5
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IIpodoamerue

KosnuecTeo 4acoB

Homepa
Copeprxanme MaTepHana
TYHKTOB
I I
19 Teopema o Tpex OePHEHAHKYAAPAX 2 2
20 TIpM3HAK TepneHANKyIRPHOCTH
IJIOCKOCTEH 2 2
21 PaccToaHMe Mex Ay CKPelHBaoI1-
MHCH NPAMBIMH 1 1
KourpossHas padora Ne 3 1 1
§ 4. JlexapToBsl KOOPAMHATLI M BEKTOPSI B
MPOCTPAHCTBE 18 18
23—25 BreneHue JeKapTOBBIX KOODAWHAT
B mpocTpaHcTBe. PaccTosHue MeXAY
TouKkaMu. KoopauHATH cepegHHEl OT-
pesKa 2 2
26, 27 IIpeo6pasoBaEile CHMMeTPHH B [Ipo-
crpadHeTee. CHMMeTpUA B IPHUPOSE B
HA IpPaKTHAKE 1 1
28—30 Ieraenne B OpocTpaHcTee. Ilapan-
NENBHRA NePEeHDC B IPOCTPaHCTRE,
IMopobGue npocTpaHCTBEHHEIX (hHTYP 1 1
31, 32 ¥roa MeXIy CKpelIHBAIOIMUMHACH
MpAMBIMHA. ¥ TOJ MEXAY NIPAMOH U
IIJIOCKOCTBIO 2 2
33 Yron MexRAy IWIOCKOCTAMU 1 1
34 IInomast OPpTOrORANBLHEON NPOEKHHH
MHOTOYIOJABHUKA 1 1
35 BerTOpBI B IPOCTPAHCTEE 1 1
36 TelcTBHA HAJ BEKTOPAMH B IIPO-
CTpPAHCTRE 3 3
37 PasnoxeHne BeKTOPA 10 TPEM HEKOM-
IIAHAPHLIM BEKTOpaM 2 2
38 YpaBHeHME [IJI0CKOCTH 3 3
KourponeHas patora Ne 4 1 1
IloeTopenue 2 3
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KOHTPOJBHBIE PABOTEHI
Ronrponsaas padora Noe 1

Bapuwanr 1

1. Touknm K, M, P, T me wexar B ogHoit wmocrkocti. Moryt au
npamele KM u PT nepecekarbces?

2. Yepes Touxku A, B u cepeguny M orTpeska AB nposeaeHnl
napajjelbHble IIPAMLIe, MepeceKaloine HEeKOTOPYyIo ILIoc-
KOCTE O B TOUKax A,;, B;, M, coorBercTBenno. Haiiaure amuuy
otpeska MM, ecomu AA, =13 m, BB, = 7 M, IpHYeM OTPe3OK
AB He mepeceKaeT MIOCKOCTL (L,

3. Toura P He nesxuT B IockoceTu Tpanernuun ABCID ¢ ocHoBa-
auaMu AD n BC. doxaute, UTO NpaMasi, IPOXOJALIAA yepes
cepeuHLI 0Tpe3koR PB m PC, napaadenbHa cpeaHell AHHUH
TpameInn.

BapuwanaTt 2

1. Ipameie EN 1 KM He Je:xaT Ha ofHOH miaockocTH. Moryr
au npamele EM m NK nepecerarsca? (Oreer obocHyliTe.)

2. Yepez Touku A, B u cepesuny M orpesxa AB nposegeHbl
napajgjielbHblE NpAMEBIE, TEPEceKaloniue HEeKOTOPY ILI0C-
KOCTB (. B Toukax A,, B,;, M, coorrercreernHo. Halinure niauny
orpeska MM, ecniu AA, =3 m, BB, = 17 M, OpuueM OTPe3oK
AB He nepecekaeT HJIOCKOCTE (.

3. Touka K He JeEUT B OJIOCKOCTH IAPAJIEJOrpaMMa
ABCD. loraxxure, 4r0 npaMas, NIPOXOOAILNAd Yepes cepeluHk
orpeskoB EA n EB, napannenssa cropone CD.

KourponnHas paGora Né 21
Bapuanr 1

1. IInockocty o u } DapaXNe bHEI, TPUUEM ILIOCKOCTE O Ilepe-
CeKaeT HeKOTOPYIO NpaMmyio a. JJoxaykuTe, YTO H OJOCKOCTS 3
TepeceKaetT UpPAMYI Q.

2. Touru A, B, C, D He nemar B oJHOH II0CKOCTH, TOuRkK K,
M, P — cepegunnl otpeskos AR, BC, CD. Hokaknre, 4To
niaockocTk KM P napannensHa npameim AC u BD.

3. Hane! gBe mapanienbHble IIOCKOCTH W HE JeKAIAA MeXIY
HuMH TouKa P. [[Be mpaAMBIe, npoxonalnue uepes Touky P, me-
peceraior OJIHIKHION K TouKe P miockoeTsh B Tourkax A, u A, a

1 IIpn HeobxoaumocTH obnerynrs pafory, YMEHBIINTE HATPY3KY YYaLI[IM-
Cfl MOYKEC OTPAHWYMTHRCA 3AHAHHAMH 2 ¥ 8,
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IanbLHIOK — B Toukax B, u B, coorBercTBenro. Hafigure gun-
HY oTpeaka B B,, ecnn AjA,=6cmu PA,: AB,=3: 2.

4', TIocrpoiite npoeknuioo kBagpata ABCD, 3Hada mpoeKuuu
ero Bepulid A, B ¥ TOUKH HepeceueHns guaroHaaeii O: Touxku
A], Bl H Ol'

BapuwauT 2

1. IIpameie ¢ ¥ b mapaaneabHbl, IPUHUEM NPAMAA d IepPeceKaeT
HEKOTOPYIO IJIOCKOCTE O. [oxa)kure, 4uTo U npaman b nepece-
KAaeT IMIAOCKOCTE .

2. Touxkm A, B, C, D He nexar B oEOH ILNIOCKOCTH, ToYKH K,
M, P — cepenwmunl orpesxos AB, AC, AD. Jlokaxure, 4ro
mwiockoct™d KMP u BCD napanieibHEL.

3. Iaus aBe mapajuiejibHble IUTOCKOCTH U He JIEKANIAA MeXIY
HuMH Touka P. [IBe nmpaMble, IPOXOAALINE ueped TOUKY P, Ie-
pecekaT OJHXKHIOI K TOUKe P IJOCKOCTE B TOUKaX A, 1 4, a
JaJNbHIOW — B Toukax B, u B, coorsercrBenno. Haligute gnu-
HY orpeaka B By, ecim A|A,=10cm u PA, . A\B, =2:3.

4. TMocrpoliTe WPOCKIUIO MPABHIALHOIO TPEYTrONLHUKA, 3HAHA
IpPOeKIIH ero Bepmuusl A U cepeaur K, M cropor AB u BC:
TouxkH A, K, u M,.

Konrpoabnas padora N 32
Bapuanr 1

1. Kouies orpeska AB, He mepeceKarwniero MICCKOCTh, yaale-
HEI OT Hee Ha pacctoAHus 2,4 m 1 7,6 M. Haiinure paccroaume
oT cepeauanl M orpeska AB mo 910H ODIOCKOCTH.

2. IlepexnazuuHa IAMHOH 5 M CBOMMH KOHIAMM JeKHT HAa
JBVX BePTHKAJBHEIX cToabax BuicoToit 3 M u 6 M. Kakoso pac-
CTOSAHHE MEKAY OCHOBAHMAMH CTONO0B?

3. U3 TOYKH K MI0CKOCTH INPOREJEHBI ABE HAKJIOHHLIE, PABHLIC
17 em 11 15 cm. IIpoexknusa ogHON 13 HUX HA 4 ¢M BoNbInE IIpO-
exuuun Apyroin, Hafiaure npoeKUu HAKJIOHHBIX,

4, U3 BepmuHBbI PABHOCTOPOHHEro TpeyroabHuxa ABC Boc-
CTABJEH OePHeHIUKYAAP A K miaockocTH TpeyroapHuka. He-
MY PAaBHO paccTodHue or ToukMm D po npsmoit BC, ecan
AD=1 am, BC = 8 gm?

! 3agauy 4 B ofonx BapHAHTAX HYMKHO CHAGAHTH UepTemOM, HA KOTOPOM
3alaHHLIE TPH TOUKHK 06pasyIoT TPEYTOILHUK obllero BHAA.
Ipu HeobxegMMOCTH YIPOCTHTH paboTy MOXKHO MCKAKYATE ajaHue 3.

45



BapuanrTt 2

1. Touka A JeXHUT B IENOCKOCTH, TouKa B — Ha paccrosuun
12,5 M or Hee. HaBimuTe paccTosanMe OT ILIOCKOCTH IO TOUKH
M, nensimmeit otpeaok AB B orHOmennu AM : MB=2: 3.

2. Kaxoil AIUHBI HYXHO B3ATH NePEKJAJIUHY, YTOOBI €6 MOXHO
6BLIO0 OMOMKHUTL KOHIIAMH HA JBE BEPTUKAJNBHBIE OIIOPb! BBICO-
ToH 4 M 1 & M, IOCTAaBICHHLIC HA PACCTOSHHH 8 M OLHA OT ApPY-
roii?

3. W3 1oYKM K ILTOCKOCTH NPOBEJIEHL! ABe HAKJJOHHLIE, OJHA U3
KOTOpBIX Ha 6 cM AawHHee Apyroi. IIpoeKIHMM HAKJIOHHBIX
paBHul 17 em u 7 cm. Halfigure HaKJIOHHEIE.

4, W3 pepmunbl kBaapata ABCD BoccTaBIeH MHepIeHIHKY-
nsap AE x nnockoctu kBagpaTta. YemMy paBHO DACCTOAHHE OT
Touku E a0 npamoit BD, ecot AE = 2 tm, AB =8 gm?

Kontpoasnas padora Nt 4
BapunaumT 1
Haner Toux A (0; 0; 2) 1 B (1; 1; -2), O — HAYam0 KOOpAH-
I}[I?TI-Ia ocH y Haligute Todky M (0; y; 0), paBHOyAajleHHYIO OT
Touek A u B,
2, B nnocroetn xy Haiigure Toury C (x; y; 0), Takyw, 4T00BI

—_— —_—
BeKTOopel AC 1 BO 0piaM KOJIJIHHEZPHEIMH.

3. IIpu KakKoM 3HAYEHHH X BEKTOP v (x; 2; 1) Gyaer nepuensa-
KyJaapeH BeKTopy AB?

Bapuanr 2

Haner touku A (0; -2; 0) u B (1; 2; -1), O — HaUaNO KOOPAH-
HAT.

1. Ha ocu 2z mHaiBgure touxy M (0; 0; 2), paBHOYAANEHHYIO OT
Touexk A u B.

2. Haityure roury C (&3 y; 2), TAKyW, YTOOBI BEKTOPHI CO u
AB 0Ll paBHBIMH.

3. IIpu KaKoM 3HAYEHHUH X BEKTOP v (x; 1; 2) 6ymeT mepIeHu-
KyJsipeH BeKTopy BA?
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11 KnACC

COQEPKAHHE OBYYEHHA

1. MuoTOTPpAHHHKH

Osyrpassstit 1 Muororpansstit yrawr, Jluseitawiit yron asy-
rpansoro yriaa. MeororpaHrnkn. CeleHHA MHOTMOTDAHHWKOB.
ITpusma. Ilpamaa M npaBuabHAA NpH3Mbl. [lapanimenenumnes.
Ilupamuna. YceueHHasa nupamuga. llpaBuiapHaa nUpaMuja.
IIpaBuiabHEIE MHOT'OIPAHHMKN.

OcHoBHAS Liedb — JATh YUYAIIUMCH CUCTEMATHUYECKHE
¢BeneHud 06 OCHOBHBIX BMJAX MHOTOTDAHHHKOB.

Ha marepmane, CBA3AHHOM ¢ H3YUeHHeM IIPOCTPAHCTEEH-
HEIX TEOMETPHIECKHX (PHIYP, HOBTOPAIOTCA U CHCTEMAaTH3UPY-
IOTCA 3HAHMA yYallMXcd O B3AaNMHOM DACIONOKEHNH TOYEK,
NPAMLIX W TJIOCKOCTER B ITPOCTPAHCTRE, 00 H3MEpPeHNH PAaCCTO-
SSHME ¥ YIJOB B IPOCTPAHCTEE.

ITpocTpancTREHHEIe OpeICTABIEHNA YUANTMXCS DPa3sBHUEBAIOT-
cA B TIpOLlecce pelmeHMsA OGOJBIIOTO HMCa 3a8a4, TPebyIoIHX
PACTIO3HABAHWSA pPAa3JMYHBIX BHJAOB MHOMOTPAHHWUKOB W (opMm
HX CEYEeHUH, a TaKiKe HOCTPOSHUSA COOTBETCTBYIOIIUX uYepre-
JKelt.

ITpakTHtIeckasa HANPABIAEHHOCTS KYpPCa peanausyeTca 3HaIH-
TEeIbHBIM KOJIHYECTBOM BBIMUCAMTEIBHBIX 3agad.

2. Tena BpameHHus

Tena BpallleHUA: WHTHHAD, KOHYC, map. CedeHus Tea Bpa-
menua. KacaTentHasa IJIOCKOCTh K Inapy. BrnucaEHbBIe H OmH-
caHHble MHOTOrpaHHUKM. lloHAaTie Tena # erc DCBEPXHOCTH B
reoMeTpHH.

OCcHOBHAA IeNb — IMO3HAKOMHITH yYalllUXCA ¢ OpocTel-
IWIHMH TeJaMH BpalleHHNA M UX CBOHCTBAMH.

ITogasnamoigee GONBIIMHECTBO 3a4aY K DTOM TeMe IIpeJCTaB-
asgeT coboil 3agaun HA BBIYMCJICHPE AJNHH, VIVIOB H ILIOMIazei
IJJOCKKUX (QUTYp, 4YTO onpedesiseT NPAKTHYECKYI0O HAIPAB-
JeHHOCTE Kypca. B Xome ux peliteHHA MOBTOPAIOTCA U CHCTE-
MAaTU3HPYVIOTCA CBeIeHWHA, HM3BECTHBIE Y4alllIMcs H3 KYpPCOB
ILIaHEUMeTpHN U cTepeoMmerpun 10 Kmacca, — pelreHne Tpe-
VIOJBbHUKOB, BBIYHCJIEHWE [OJAHWH OKPYMKHOCTeH, paccToaHuit
H T. ., UTO MOOIBOJIAET OPTA&HUYHO I[IOCTPOHUTH IIOBTOPEHHE.
ITpu pelmieHMH BEIYHCANTENLHBIX 3a7aY CJaedyeT HoAAePKHBATE
AOCTATOYHO BLICOKWIH YPOReHE O0QCHOBAHHOCTH BLIBOJAOB.

3. 06BbeMBbI MHOTOIPAaHHMKOR

TlousaTue 06 obweme., O0BeMBI MHOTOTPAHHUKOB: HPAMO-
YIOJLHOTO M HAKIOHHOI'C Tapa/iielelNHIie/ 0B, IIPH3MEL, NHDa-
Mun/bl, PaBHoBelnkue rena, O6beMbl IOAO0OHEBIX TeJ.

OCHOBHAA Ie)b — MNPOJOTIMKHUTL CHCTEMATHUECKOe M3Y-
YyeHWe MHOFOTPAHHUKOE U TeJ BpAllleHMs B XO0Je pPelleHUs 3a-
Jad Ha BBIUNCACHNe UX 00LeMOB.
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K oatoif Teme oTHOCHMTCA yueOublii Matepuan §7 u
oo. 73—77 na § 8.

Iloparne o0BeMa U ero CBOHCTBA Mor'yT OBITH M3YYEHBI HAa
O3HAKOMUTENLHOM YPOEBHE ¢ ONOpOH Ha HarJsHbie NpeicTar-
JIeHUA H KHSHEHHBIH OneIT yuamuxcsa, IIpu BeiBoae dopMyn
060 EeMOB TPAMOYTOJBHOIO Mapasijaeielniesa, THPAMUAR], IH-
JUHAPA M KOHYCA INHPOKO IIPHBAEKAKTCA NPHOIMXeHHLIe
BBIUHCJEHHA W HHTYHTHBHBIE NPEICTABIEHHS VYAIIMXCH O
npegenabaoM Inepexoge. OT yyaimuxcA MOMKHO He TpeboBaTh
BOCTIPOWM3BEJIEHUHA BHIBOAA aTHX (dopmys. Beiroy GopMyns! o0h-
eMa Imapa IIPOBOAHTCA € HCOOJL30BAHHEM HWHTerpanxa. Ero
MOKHO BBITOJHHUTH B KAUECTBe PEIIeHHA 3a4a¥ Ha YPOKaxX aj-
re6pbl ¥ HavaJ aHamdusa. MarTepHas, CBA3SAHHBIN € BbIBOJAMH
dopMyasl o0beMa HAKJICHHOIO Iapajjejienuneia MW olmen
dopmMysbl 00BEEMOB TEJ BRAINEHHA, MMeeT Cay:KeDHBIH xapak-
TEp: ¢ €r0 TOMOIIRI0 3ATEeM BEIBOAATCA (POPMYJIAEI 06 heMa MpH3-
MBI B 06b€Ma IIapaA COOTEETCTEEHHO.

BonpmIMHECTRO 3a3aY B TeME COCTABJAAIOT 3AJaYH BLIYHCJIM-
TeJLHOrO XapakTepa HA HenOCPeACTBEHHOEe IMPUMEeHeHWe H3y-
YeHHBEIX (OpMYJI, B TOM YHCIE HECJOXHEIE NPAKTHYECKHE 3a-
JAauu,

4. O6beMbI H MMOBEPXHOCTH TeJ BpalleHHSA

ObpeM nUAMHADPA, KOHYCd, 1rapa,. O0seM 1IapoBoro cerMeH-
Ta M CeKTopa.

Tlorarue mmomazy moRepxHOCTH. [Inomanu GOKOBBIX I1IO-
BepxXHOCTEeH IUJAMHIPA M KOHYCa, ILIOIIans cdepsl.

OcHOBHASA IeNb — 3aBePHIATH CHUCTEMATHYECKOE H3Y-
YeHHE TEeJ BpallleHusd B MPoliecce pellleHHs 3ajad Ha BBEIUHCIE-
HHE NJOIAJlel HX IMOBEPXHOCTEeH.

TlonATHEe NJ0IAIN IIOBEPXHOCTH BEBOJUTCA C ONOPOH Ha Ha-
IAAdHBEIE IPeACTABJICHHA YYaAIlHXCH, a 3aTeM IIOJYYaeT CTPO-
TO€ OIpeaeseHne,

IIpaktTUUueckas HaNpaBIeHHOCTL KVpca ompefenseTrcsa BoJb-
OIMM KOJHYECTBOM 3a/1ad NPUKJIAJAHOTO XapaKTepa, 4T0 HIrpaeT
CYHIECTBEHHYIO POJb B OPTaHH3aIHH IPOPOPHUEeHTAITHOHHOH
pafoTsl ¢ yYallHMHCH.

B xone peniteEnda reOMETPHYECKHX M HECIIOMKHBIX TIPAKTHYE-
CKHX 3aJlay OT ydalinxcs TpebyerTca yMeHHe HeIlOCPeiCTBEHHO
OpUMEHATL HaydeHHRIe (opmyssl. Ilpm pelneHHW BBIYMCIIH-
TeJbHBIX 3ajau CJelVeT HOAJepHBaThL AOCTATOUHO BBICOKWIL
VPOBeHb 000CHOBAHHOCTH BBEIBOJOB.

5. ITosTOpeHHNE Kypca reoMeTpHH



IIPHMEPHOE NINIJAHHPOBAHHUE
YHYEBHOTO MATEPHAIIA

I BapuarT: 1,5 94 B Hejento, Becero 51 u
II sapuanT: 2 4 B Heaeaw, scero 68 u

KoanuectTro qacop

Homepa
Conep:anne MaTepuana
OYHKTOB 1 I
§ 5. MHororpanmuku 18 18
39, 40 Jsyrpaunsifi yroa. Tpexrpanaeii u
MHOTOTDAHHBIY YTUIELL 1 1
41 MHororpaHHuK 1 1
42, 43 IIpuama. Mao6pasxenre OPpUAMEL B (10-
CTPOCHUE £ CeYeHNH 3 3
44, 45 TTpamaa npusma. Ilapanitenenmnnes 2 2
46 ITpsMOYTOABHEIN TADAJIIETeTHTIE] 1 1
Kortpoanpaa padora Ne § 1 1
47, 48 ITupamuiga. [TocTpoenne TUPpAMULR] W
ee INOCKUX CedeHHN 3 3
49 ¥ceveHHaA NHPAMHAA 1 1
50 IpapuneHad oupaMuIa 2 2
51 llpaBMALHLIE MHOTOTPAHEHKH 2 2
ROHTPD.H-I:HEH pabBora No 6 1 1
§ 6. Texna spawenus vi 10
5254 Munnaap,. Ceuenna UMAMHOPA [IOCKO-
cTaMH, Brmcannas B onMcaHHAA OPU3-
Ml 2 2
55—57 Konyc. Cedenns KoHyea ILIOCKOCTAMH.
Brncannas n ONHCAHHAA THPaMUIEL 2 2
58—60 [IIap. Ceuenne mapa NJI0CKOCTERY. CHM-
MEeTPHS 1apa 1 1
61 KacarensHad OAOCKOCTh K MADY 1 3
62—64 BOHCAHHEIE M ONMCAHHBLIE MHOTOIDAH-
unkl. [Tepecewenme gByx ciep. O no-
HATHH TeJa I eT0 IOBEPXHOCTH B I'eo-
MEeTpUHA — 1
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ITpodoancenue

H KonuuecTso uacon
oMepa
Conepiraipe MaTepUAIA
AOYHKTOR I II
Konrponsaas pabora Ne 7 1 i
§ 7. O0’peMsI MHOTOTPAHHHEKOR 8 8
65, 66 Tlonatue obveema. 06beM NIPAMOYTOIEL-
HOTO mapaniIenenuneia 1 1
67, 68 O6beM HAKIOHHOTO HADAJLISISIINITRLH.
OGbeM IPUEMBI 3 3
69—7T1 Pasnosesuixne teaa. O0neM THPAMIbL.
QivpeM yCeHUPHHON THPAMW/IRT 2 2
72 O6beMEl TOAOCHBIX TeN 1 1
Konrponbnax pabora Ne 8 1 1
§ 8. OG'pemb! M NOBEPXHOCTH TEJ BPANIeHUN 8 9
7375 Ofpem nusimnapa. ObseM wouyea, O0s-
eM YCeUeHHOI'O KOHyea 2 2
76, 77 Ofsem mapa. O6LEM LIAPOBOIO CEIMEH-
Ta 4 cexropa 1 1
78, 79 TLromans 60xoBOH NOBEPXHOCTH ITH-
Jguiapa. Ilnoutant Gokopol NoBepxHO-
CTH KOHYCA 3 4
80 Ilromans cihepsr 1 1
Konrponbuas pabora Ne 9 1 1
Hosropenune 10 23

KOHTPOJBHBIE PABOTHI

KonrTpoarnaa paGora Né 5
Bapuanr 1

1, Hafijnte BRICOTY UPABHIBLHON HIECTHYTOJLHOH MPU3MEI, €C-
JX CTOpPOHAa €€ OCHOBaHHUA pPaBHA 4, & MEHBIIIAA M3 AHUaAroHa-
neir — b,

2. Haitqure cropoHy OCHOBAHHMA M BBICOTY HPABHJILHON YeTEI-
PeXyTraJIbHOM NPN3MBbl, €CAN NJCLIAAL €€ MOJAHCH IOBepXHOCTH
pasaa 40 cM?, a 6oKOBad NMOBEPXHOCTL — 32 cme.
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3. B mpaMoM DapasiieleluInese ¢ BHICOTOH +14 M CTOPOHBI
ocuoBanua ABCD pasueli 3 M u 4 M, guarosanes AC — 6 M.
Hafanre miomans AMATOHAJIBHOIO CEUeHMS TTapaNLie/IeNHIena,
IPOXOJAIEero depes Bepliuesl B u D,

Bapuarnr 2

1. Haligure BRICOTY NPABMABHOK IMECTHYTOJILHOH IIPH3MBI, €C-
JH CTOPOHA ee OCHOBAHKA DaBHA @, a OoyblIas W3 Jg@aroHa-
nett — b,

2. HaiifuTe CTOPOHY OCHOBAHUSA M BLICOTY IPABHUJIBHON UeThI-
pexyroJbpHoil IpH3MbI, eclH ee GOKOBAA MNOBEPXHOCTL paBHA
8 cv?, a noanaa — 40 cm”.

3. B npsaMoM TapaisielenuIene ¢ BEICOTOH 15 M CTOPOHEI
ocaoBauuA ABCD pasrwr 2 M ¥ 4 M, guaroHans AC — 5 M.
HaiiguTe miaoiaZk AMATOHAIBHOTO CeUeHMS OapanieJeninensa,
IPOXOIANIEro Yepes Bepluuubl B u D,

Kourpoasaaa paGora N: 6

BapuamT 1

1. HaiigjuTe BLICOTY OPaBUJIBHON MIeCTHUYTOJbHOH ITMPaMHILI,
eClId CTOpOHA ee OCHOBAHWS PAaBHA 4, a anodema — [.

2. HaliauTe BeIHUHHY ARYI'PAHHOTO YIJa OPW OCHOBAHHWH IIpa-
BHJILHOH YeTEIPeXYTroJLHOH NHPAMHALI, ecaH ee GOKOBLIe ped-
Pa HaKJIOHEeHBI K ILIOCKOCTH OCHOBaHMA moa yriaom 60°.

3. Haliaure GoroBOE PedPO NPAaBUNILHOM TPEYTOILHOH THpaM#u-

ABI, ¥ KOTOPOH GoxoBas MOBepXHOCTh paBHa 60+/3 cM?, a mou-
Haf IOBepxXHOoCTH — 10843 cm?.

Bapuaut 2
1. Haiignre BRICOTY NPABMJIBHON TREVIONLHON MHPaMHIBI, ec-
JH CTOPOHA ee OCHOBAHHSA paBHA d, a anodema — [.

2. Hailigure BeAHYHHY ABYTPAHHOTO YIJA IPH OCHOBAHHY IIpa-
BHUJILHON YeTHIPeXYTOJAbHOH MHpPAMHIBI, eclu ee BOKOBEIE pel-
pPa HaKJOHEHEL K IJIOCKOCTH OCcHOBaHus nox yriaom 30°.

3. Haiigute 00KOBOE pedpo NPABHJILHON TPEYIoJALHON IINpaMu-
IBI, ¥ KOTOPOIL IJIOIAAL OCHOBAHUA paBHa 27+/3 cv?, a moaHas
1I0BepXHOCTh — 72+/3 cm?.
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Kourpoasnana paGora Ne 7
BapuarTt 1

1. B nuauuape paguyca 5 ¢cM NpoBefieHO NapajIe]LHOE OCH
ceyeHHe, OTCTOALICE OT Hee Ha 3 ¢cM. HaliguTre BRICOTY UHIUHI-
pa, ecid IJIOMIANbL YKA3AHHOIO ceueHHA paBHa 64 cm?.

2. ¥roa npH BepIIMHE OCEBOTO CeueHHd KOHYcCA ¢ BhicoToll 1 M
paBex 60°. Yemy paBHa IIOINajb cedyeHHUA KOHYca, MpoOBe-
OeHHoro depez aBe o6pasyioniue, yroJ Mexay KOTOPBIMH pa-
Ben 45°7

3. Ceuenme IIapa MJIOCKOCTBLIO MMeeT maouiant 36n. Uemy pa-
BEH pajguyc LIapa, ecJiU CedYeHre yOAaJeHO OT erc LeHTpa Ha
paccroague 87

Bapuagr 2

1. B uuiauHApe ¢ BRICOTOH 6 ¢M HPOREAEHO TapajjelILHOE OCH
ceueHHe, oTCcTOoANlee OT Hee Ha 4 cv. HafignTe pagnyc OUIHHA-
pa, eciad IJIOMAlh VKA3aHHOIO cedeHHA pasHa 36 cm?.

2. YroJ npH BepHIIMHE OCEBOTC CeUeHUd KOHYCA ¢ BhIcOoTol 1 M
pagen 120°., Yemy paBHA ILJI0IASL CEYeHMH KOHYyCAa, IIPOBe-
JEeHHOro yepes ape ofpazyionime, yroj MeXIY KOTOPHEIMH pa-
BeH 60°7

3. JIusus nepeceueHusA cepbl ¢ IJIOCKOCTBIO MMEET AJHUHEY
18z, YeMy paBHO paccTOAHHEe OT MeHTpa cdepsl 4o 3TOM maoc-
KOCTH, €CJH paguyc cdepnl paen 157

KouTponsaaa padora Ne 8
BapuanT 1
1. Yemy paseH o00beM UDAMOYIOJBHOTO [I4pajlieelnuIesna,
AMAroHaJHu rpaHed KOTOporo paBHbI v5 M, V10 cM 1 V13 cM?

2. Yemy pageH 00beM IIPABUABHOH HIECTHYTOJLHOM ITPH3MEI
CO CTOPOHOM OCHOBAHMNA d ¥ AAWMHOH 6Gojblileil amarouanu b?

3. Haiiaute o6beM IHPAMHALI, B OCHOBAHHM KOTOPOH NeXHUT
NapaJIiIeIorpaMM co cTopoHaMu 2 U +/3 H yriloM MeXxIy HEMH
30°, ecan BpiCOTA OHPAMHUADLI PABHA MEHbIUEH JHATOHAIH OCHO-
B&HUWU A,

BapuaunT 2

1. Yemy papeH o00BbeM DpPAMOYTOJBLHOTC HOapajiellelInuIesna,
OIOIaAu Tpex rpaHeil kKoroporo paBuel 12 em?, 15 cm? mu
20 cm??
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2. Yemy pasen 00beM OPABUIBHON TPEYTONLHOM TPH3MBI €O
CTOPOHOH OCHORAHHWSA 4 H PACCTOAHMEM OT BEPIIMHBl OJHOTO
OCHOBaHHA A0 IIPOTHBOJICKAINEH CTOPOHEI JPYroro OCHOBAHHA,
paBHBIM b7

3. HaiignTe 06beM TIHpAMHUABLI, B OCHOBAHMH KOTOPOMH JI@XKHT
NapapIeJorpaMM ¢ AuaroHaIaME 4 u 243, ecan VIO MeX Ky

HuMHA 30°, a BEICOTA NMPAMHALI PABHA MeHbIIeH CTOPOHE OCHO-
BaHH.

KorTpoanuaa patGora N: 9
BapmauT 1

1. ¥V xonyca oGrema 12 amM? BeicOTY yBenuuunu B 4 pasa, a pa-
AHYC OCHOBAHHMA VMeHBINMHJIU B 2 paza. Yemy pakeH o0'beM HO-
BOT'O KoHyca?

2. Karum gosrxed ORITL pagnuyc OCHOBAHHA IIUJAHHAPA C KBAaJ-
PATHBIM OCEBLIM CeueHHeM, AJAA TOro urobnl ero GoxoBasg Io-
BepXHOCTH ObIJIa TAKAA e, KAK MMOBEPXHOCTL HIApa pagmuyca
1,5 m?

3. Yemy paBHa uOOMHAH WIOLUAAL IOBEPXHOCTH IMJIHHIPA,
OIMCAHHOTO OKOJO TPARMABLHOH TPeyrodsHCH NPH3MLI, BCe
pefpa xoTopoil paBHEI a?

4, Yemy paseH ofbeM IIapa, ONMCAHHOTO OK0a0 Kyba ¢ peB-
pom 27

Bapuaur 2

1. ¥ nunungpa obpema 35 am® BrIicoTy yBenUUMJIHu B 3 paaa, a
pagHuyc OCHOBAHHMA YMEHBLITHJHM B 3 pasa. Yemy papen obnem
HOBOI'C IUIHHADPA?

2. Kaxum goskeH OHITh pagHyC OCHOBAHHMA MHJIHHIApPA C KBal-
PATHBIM OCEBBRIM CEYEHHEM, A8 TOI'0 4To0bl ero odnem BLLI Ta-
KOH :Ke, KaK y IIapa paadyca 3 M?

3. I':‘[GZ‘M'BT PAEBHA IIOJIHAA IIOBEPXHOCT:L KOHYCA, CIITMCAHHOI'O OKO-
JIO IIDEBHIJIBHOTO TETpasgpa C pe6paMH AT HBL a?

4. Yemy parHa mIomiaae cepsl, ONHCAHHON 0K0JI0 Ky0a ¢ ped-
pom 1?2



A. . Anexcangpos, A.JI. Bepuep, B. H. Prixuk
Mporpamma Nno reomeTpun

(6a30BbIN U NPOPUJILHBIA ypoal-m)

Henn kypca reomerpun crapmeii mrkonst (10—11 kiaccen)
BKJIOUYAIOT YeThIpe ofuiue el UBYUeHNS MATEMATHKH, ¢ KO-
TopeIx HaumHaercda Crapgapr cpegHero (moaxoro) obmero ob-
PaszoBaHUA MO MATEMATHKE, a TAKMKE COOCDIKAT IIEJH, CREUU-
hureckue UMEHHO AN Kypca TeoMeTPHH CTAPIIEH IIMKOJbI:

1) cucremMaTHuecKoe H3VUEHHE CBOMCTE IeOMETPHYECKHX
¢dburyp B IIPOCTPAHCTBE W PA3SBUTHE HPOCTPAHCTBEHHBIX MHPE-
CTABJICHHI;

2) Pa3BHTHe JOFUYECKOTO MBIIJIEHHUA U 3HAKOMCIEO ¢ PO-
ABI0 AKCUOMAMUKY 6 MAMEeMANMUKE HA NpuMepe nOCMpoeHus
KYpCad CmepeomMempul Ha AKCUOMAMULCCKOL 0cHO8e;

3) pasBuTHME NPAKTHYECKOrQ MOHKMAHHUA T'eOMETPUH, ee
BOZMOXKHOCTEeH JJIA ONMUCAHWUA CBOMCTB PEANLHBIX MPEAMETOB H
HX B3AHMHOTO PACIIOIOMKEHUA;

4) nosmopenue saMcHelwux axmos Kypca RAAGHUMem-
PUU OCHOBHOU WKOAL U SHAKOMCIE0 ¢ foace mpyanbt.ﬁuu 80-
npocamiu RAGHUMEMPULL;

5) moAroTOBKA IeOMETPHUYeCKOro arnapara, Heo0XoImmoro
OJA HU3VIeHNd MaTeMaTHKH B BBICIITHX YUeBHBIX 3aBeleHHAX, 4
TAKMKE /I8 W3VYeHHA CMeKHBIX JHCIIHMILITHH.

O6azarenbHbEHT MUHHHMYM COI€PKAHMA MPOrPAMMEI IO TE0-
MeTpuu onpepexed Cragmaprom cpesHero (IOJMHOro) odOMmIero
06pa3oBaHHUA IO MATEMATHKE U IIOJHOCTLIO COIEPHHATCH B
yuedonure «l'eomerpua, 10—11».

TpedoBauna K YPOBHI0 IMOATOTOBKM BBINIYCKHHKOB TAKMKe
sagannl CraHgaproM,

MosicHuTenbHas 3anucka

06 yyebHuke «[eomerpusa, 10—11»

A. . Anekcanpgpoga, A. J1. BepHepa, B. W. Poixuka

KEypc crepeomerpun B yuebuurax A. J[. Anexcanjaposa 1o-

CTPO€H Tax, YTO H3YUaATh €ro MOXHO IIQCJe nwboro Y‘I96HI/IR3
reoMeTpHHAa B OCHOBHON IIKOJge, IIOCKOMNBKY OJOCKOCTHL B HEM

T 1o yueOurKy <«leomerpua, 10--11», amropm A. JI. Alekcauapos,
A, JI. Bepuep, B. H. Peixux (M.: Ilpocsemenne, 2006).
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cnpeaesseTca Kak GHUTypa, HA KOTOPOH BRITIOIHAETCA eBKJIH-
IoBa ImAaHMMeTpHA. KakuM o0pa3oM B OCHOBHOIl mTKoJe GoLia
NOCTPOeHA TIJIAHHMETPHSA, He HrpacT HHKAKOH pPOJNIH, TAaK KakK
BaykHele PaKTH €BRJIMJOBOH [JAHHMETpHY DBLIN YCTAHOB-
JeHEI B JIOO0OM Kypce TeOMeTDHH OCHOBHOM HIKOJLI.

B cTpyKType Kypca cTepeoMeTPHH BHIAEIAIOTCS TPH JIMHIHK:
meppas AUHUA — JTO JUHHA 2e0MEMPUL NOCMpoeHUll Haydae-
MbIX (GUTYp, BTOPAS JIHHHA — 9TO JIUHHAA 2€0MeIMpull 8biYlC-
JeHuil BeJINYHH IIOCTPOSHHEBIX (UIYD, 4 TpeThbd JIMHUA — B5TO
JuHuA wdelt u memodos cospemennoil zeomempuu. Begyeit B
10 knacce ABIAETCH AHHHA zeomempuu nocmpoernuil (rnasa 1
«0OcHoBaHuUA crepeoMeTpur» U riasa 2 «IlepneHIUKYIAPHOCTD
U IapallelbHOCTH OIPAMBIX M NI0CKOCTel»), a B 11 Kiacce Re-
OVIIHMMH CTAHOBATCH JIHHHA 2eoMemMPuUl avidlicaeruil (rrasa b
«QfpeMBL TEJ M NJOIAAN HX [IOBEPXHOCTEN») U AuHNG udeii u
Mmemofoa cospemennoil zeomempui (rnasa 6 «KoopmuHaTer n
BEKTODEI»).

JdBe  OeHTpajJbHble TaaBel yueGHuka  «['eomerpuas,
10—11» — rmaBa 3 «Purypwl eBpaimeHusa» (10 xmgacc) u ria-
Ba 4 «Muororpassukm» (11 Ka1ace) — TOCBANECHBI OCHOBHOMY
OpeiMeTy CTEPEOMETPHH — TeOMeTPHUUYECKHM TeNaM W MX II0-
BepxHOCTAM. OHH HOCAT B OCHOBHOM OHHCATEJLHBIH, HATJIAL-
HEIF XapakTep. MHOTO BHMMAHHS B 5THX IJIaBaX yaAensdercd
cumMMemMpPuUy W3ydacMLIX TeJ] — BayKHeHIIeMy OOIeKyILTYD-
HOMY IIOHATHIO.

10 KNACC
COAEPKAHHE OBYYEHHA!

1. Beeaenue

Beenenue coctouT M3 chaeayviompx nyHrToB: 1. O reomer-
punu. 2. O npocrpaHcTBeHHEIX urypax. 3. O TeopeTudecKOH
gacTr Kypca. 4. O szagauax. 5. O pucyHKax.

OcHOBHAA L eJb — OPHEHTHPROBAThL HeCATHKJIACCHHKOB
B IIDeAMETE CTEPEOMETDHH, JATE HeoOXOINMbIe YKA3aHAA 0 pa-
0ore ¢ y4eBHUKOM, BOCCTAHOBHTH IPEACTABJIECHHA O IPOCTEii-
NIMX MHOTOTPRHHUKAX, PACCMATPHUBABIIHXCA B OCHOBHOH HIKO-
ae, AATH IPOCTeHIe HeGOXOAUMEIe IPABHIA H306PAKeHNS HA
HJOCKOCTH OPOCTPAHCTBEHHBIX (GUTYD.

B nyurkte «O reomMeTpum» NPUBOIHATCA CHKATOE HM3JNOMKEHNE
AJIEKCAHIPOBCKOH KOHIETIIUN IMKOJXBHOTO KYPCa TeOMETpPHH.
Ero ob6sasarensHO HAZO OIPOYECTh VUEHHKAM, 4 CJH 9TO HMOCUH-
TAaeT HYKHBIM YUHTENL, TO 00CYAHTE B KJacce.

' Matepuan, oTHocAwmuiica K OpohUIbHOMY YPOBHIO, BEIOGJEH B TEKCTE
KYPCHEBOM.
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2. OcHOBaHHA CcTepeoMeTpHH

Axcuompl crepeoMerpuu. CrmocoObl 3afaHUA TIPAMBIX H
IJIOCKOCTEH B IIPOCTDAHCTBe. B3anmMHOe pacmoJiodeHue IBYX
HPAMBIX B IIPOCTPAHCTRE, OCHOBHBLE MEOPeMbl O MPey20nbHl-
KAX U UX RPUMEHEHUE K 8biiUCAeRII0 8bicom, meduan u fuc-
cexmpuc mpeyzoavruka. Teopemust Heaevt uw Meneaaa. lla-
pPATIENEHOE U YeHMPAAbHOe TIPOCKTUPOBAHUA. Y TEEPKISHUA
CYIIECTBOBAHUA H eJUHCTBeHHOCTH. [locmpoerua HaA naocko-
cmu. Memod zeomempuneckux mecm. Memodet npeobpazosa-
ruii. llocrpoerna B mpocTpancTBe. IlocTpoenue nwmpamMua u
OPHU3M.

OcHOBHAaA IeJb — PA3BATHUE JIOTHYECKOI'O MbLIHIJICHUA
M 3HAKOMCTEO € POJbLI0 AKCHOMATHKH B MaTeMATHKE Ha IpHMe-
Pe TOCTpOeHHS HAYANLHBIX NPEAJOMEHWIH CTepeoMeTpHH HAa
AKCHUOMATHMYECKOH OCHOBE; pasBHTHe NMPAKTHYECKOT0 IOHMMA-
HHUA TeOMeTPHH, €€ BOBMOMMHOCTEH AMA ONMHCAHHA CBOICTB pe-
&JbHBIX HPeAMEeTOB ¥ UX B3aWMHOTO DacIIOJIOMKEeHHA; nosno-
perue B8ANCHENWUX MeopeM eeoMempul MpeyzoreHUKa U
3HaromMcmeo ¢ Gonee mpyoHLIMU GONPOCAMU 2EOMEMPULL MDe-
YEZOABHUKA.

[locrpoerne GUIyp ¢ TEMH UIKM HHBIME 3aJaHHBIMH CBOHCT-
BaMH — IIepBasd W BarkKHeHInas 3ajgada reomerpun. OcHOBHOH
MpeiMeT ITKOJILHOTO KYyPCa reOMeTPHH — BaKHEHIINEe reoMeT-
puruecKkue ¢urypei. VX Haao moCTpOMTHL, HAUHMHAS C CAMBIX
MIPOCTEIX, & 3aTeM IIOCTEIleHHO MepeXxoAs K 06oJee CIOMHBIM.
¥Yxe B aKCHOMATHEE CTePEOMETPHH H B caMblX IIEPBEIX Teope-
MaX FOBOPUTCA 0 BO3IMOMHOCTH «IIOCTPOUTHL» TY UM UHYIO (U-
TYpy: Uepe3d TPHM AaHHbIe TOUKH OPOXOJUT ILIOCKOCTh, depes
IBe NaHHble TOUYKH IIPOXOIHT NpPAMASA, Yepe3 IBe IMepeceKalo-
IMecHd HPAMbBIE NPOXOAUT ILUIOCKOCTb M T. II. CIOBO «IIpoXo-
JAT» B 5THX YTBEDK/IEHHAX BO3IMOYXKHO 3IaMeHHTL CJIOBAMH
«MOMKHO IIPOBECTH», MOJUEPKHUBAA WX KOHCTPYKTHBHEIN Xa-
paxTep. B rnase 1 peyrs UIeT He TOJLKO O HOCTPOSHUHM (CyLecT-
BOBAHHH) [IPAMBIX H IUIOCKOCTEMH, HO K O MOCTPOSHUHK TTMPAMMT,
U OPH3M, & TaKxe ofCYHIAITCA O6IHe BOIMPOCHl FeOMeTpHYe-
CKHUX TOCTPOEHHH HA ILUIOCKOCTH M B IIPOCTPAHCTBE.

B OfsasarelbHblH MHUHHUMYM COJE€DKAHHA IIpOoQHILHOTO
Kypca TreOMeTPHH BRJIIWYEH oBIDNpHBIN pasgen «['eomerpuns ma
ONoCKOCTH». KCJM BeCh 3TOT pasfies U3ydyarth OAHUM OJOKOM B
Hauane 10 kiaacca, To TaKoe U3YVUEHUE MOMKET 3AHATE [1eJI0e 110-
JYyrogHe U CYINECTBEHHO COKDATHT H3yuYeHHe BajKHeHIIero
peEMeTa KYpCca IeOMETPHUH CTAPIIHX KJACCOB — CTepeoMer-
PUH, UTC HemenarenbHO. IlopTOoMy B yuebuHKe «I'eomerpus,
10—11» nnanuMerpuuecKU MaTepuan pasfelleH HA TPH uac-
TH, NepBad H3 KOTCOPHIX, CBARAHHAA ¢ TPeYTOJABHHUKAMHE, I'e0-
METPHYECKHIMH MECTAMH H MeTOJaMM IIOCTpOeHWH, uaydaerca
B raase 1. Bece matepuan us pasgena «'eoMeTpuda Ha MLIOCKO-
ctr» uayudaerca B 10 Kaacce.
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AKcHoMa pacCTOAHNSA IIO3BOJAET V:Ke B Hadaje Kypca
ZaThL ONpefeJeyne NOHATHA «paBeHCTBO (Guryp» B o0Iiem
caydae.

3. HepueHAHKYASAPHOCTE H HAPAJLIEJBHOCT: NPIAMBIX H
HIIOCKOCTEeH

IepueHFHKYIAPHOCTE IpAMOI U mrockoceTH. [lpusnax mep-
IeHANKYJIAPHOCTH OpAMON H miockocTH. CBA3L Meray mep-
TIeHANUKYJIAPHOCTHI0 IPAMOH ¥ IJIOCKOCTH M [IADAJJIENBHOCTHIO
npaMblX. OCHOBHBIE TEOPEMBL 0 [EPIEHAWKYJIADHOCTH TIPAMOH
H ILIOCKOCTH. ¥TOJA MeXAy IocKocTamMu. Ilepnenmuxysap-
HoCTEL nnockocred, [apaamentHocTs nnockocTeii. [lapannens-
HOCTL TTPAMO B ITockocTu. OpTOroHANLHOE NPOEKTHPOBAHIE,
TeopeMa ¢ Tpex IephneEIHKYRaApax. Paccrosuume mexay dury-
pamu. PaccTogsHme Mexay GHUICYPAMH B IapajiieasHocTh, Co-
HANPABIEHHOCTh JAV4Yel. YToja MEeXAY JydamMu, Yrod Memay
OPAMBIMH. ¥IOJ MEeRJY NPAMOIA KM IJIOCKOCTEIO.

OcHoOBHAA LeJNb — H3YUECHHE BAKHeHININX OTHOIIEHMH
MeXX Iy OpAMBIMHE H IIOCKOCTAMM — OTHOIIEHHUH NeplIeHguKy-
JAPHOCTH ¥ NAPAJIJIeILHOCTH, 8 TAKIKE U3YUIeHHE OIIHPAIIIHX-
€A HA 5TH OTHOLICHHA NOHATHH PACCTOAHHI Mexay GurypaMmu
H YIJIOB MEKJY IPAMBIMH ¥ IJIOCKOCTAMM; JaJLHelInee pasBH-
THE UPOCTPAHCTREHHLIX IPEACTABNEHWH YUeHUKOER M IIPaKTH-
YeCcKOID TOHWUMAHUA MMHE I'eOMeTpHH.

Ileutpanwuas B Kypce 10 xaacca tema «IlepmenauryaAp-
HOCTh H NapaAIeNbHOCTE NPAMBIX H IUIOCKOCTEH » NPOJQIKAaeT
IHHAK TeOMeTPHH IOCTPOeHUN M HAYMHAEeT JHHUIO IeoMeT-
PUH BEIMHCIIEHHMI, KAacalInyiocad B JTOH TeMe BEIUKCIGHHA
paccTOAHMNA H yraoB. IlepOeHAMKYIADHOCTL M IIADAAJIENb-
HOCTL — JBA BayKHEHMINHX OoTHOIIeHHA reomerpp#u. Hepmenpau-
KYJIAPHOCTE — BTO METPHYECKOEe JOHATHE, HAPAIEABHOCTE —
ahdunmnoe. B oxpymawneii HAC PeanbHOCTH OPHCYTCTBYIOT
Opeskje BCero merpudeckye oTHomeHusa. Ilostromy aBTOpEI,
CTPEMACEH BCErAa MOAYEDKHYTL NPAKTHYECKYIO CTOPOHY TeOMET-
pHEH, B 5TOH TeMe CHAYANA MBYYANT OTHOLICHHA IeDIEHIHUKY-
NSPHOCTH (BasKHEHNINM M3 HHMX SABJAAETCH OTHOLUISHHE LepHeH-
JUKYIAPHOCTY NPAMOH M IIJIOCKOCTH), a 3aTeM IIePEXOAAT K
OTHOINISHHIO MapaiielbHOCTH. IIpH TakoM moixofe oKayKeTcHd,
YTO MHOTHE TeOpeMLl 0 Napa/LIeAbHOCTH ABIAKTCA HPOCTHIMHE
CAEHCTBUAMY TEODEM O NHeprneHIUKYJIAPHOCTH. TeopeMbl o ntep-
NeHAHNKYJASPHOCTH W napajnedsHocTH A. JI. AnexcaHIpDOE Ha-
3BAJ «CTPOHTENLHOH reoMeTpHei».

3aTeM BBOAATCH HOHATHA PACCTOAHHUA OT TOUKH J0 (GUrypEI
¥ PAcCTOAHHSA MeXAY ABYyMA (hurypamu. Ileproe U3 HMX ITOZBO-
IAeT IeTKO NOKAa3aTh TeopeMy o Oamsxalilell Touxe, YaCTHBLIM
cAyYaeM KOTOPOH SBISETCA TeopeMa 0 TpexX HeplIeHIUKYIS-
pax, H pacCMOTDETh NapadjeNbHOCTE ABYX (QUIYDP K&K IMOCTO-
SHCTBO PACCTOSHHI OT ToUeK OJHOH (pUI'YypEI 0 APYyTo# {UTO H
BAXKHO AMA npakTHKH). IIpocrpancTerennas teopema lludgaropa
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MOMOTAET BRIUUCTAThL paccToaHusa., HayueHHe yIvioB Mexay
IPAMBIMH M IJOCKOCTAMY 3ARBEPIIAET 9TV TEMy,

4. Purypsl BpailleHHA

Cdepa ¢ map. Baaumaoe pacnoiosxeHue cepbl H ILIOCKO-
cti. KacateasHada nuockocTs cheprl. Cummerpuda cheprl ¥ ma-
pa. unuuap. Konyc. YceueHHBI xoHYC. KOHuueckite ceue-
Hug. daaunc, zunepboaa u napabora kKaK zeoMempuveckue
mecma mouer. Oxpyxmcnocmu u yezavt. llponopyuonaavrocms
ompe3rkos xopd u cexyuwux oxpyrxcrnocmelii. Teopema o waca-
meabMolt U cernyweli. Brnucaunvie U ORUCAHMHbIE Hembipex-
Y2ORBHUKUY,

OcHOBHAA Ielb — MO3HAKOMHTE YYAIMXCH € TPO-
CTEHITMMY CBOMCTBAMU NPOCTPAHCTBEHHBIX (PHUTYD BpAIeHHA
(cheprr U mIapa, IUAHHApPA ¥ KOHYCA), ¢ MX ILIOCCKUMH Cce-
YEeHHAMH, O MAKNE PACCMOMPEmbd Me NAAHUMEMPULECKUE
eonpocet, womopete exofam & CmarHdapmer u CBAICHB ¢
OKPYICHOCTLLIO.

HMayuerne cchepbl 1 H1apa, DHAWHAPA U KOHYCA B YUeOHHKE
«I'eomerpusa, 10—11» npeaniecTByeT H3YYEHUIC MHOTOIDAHHH -
KOB, TAK KAK CTpPOeHHe (DUTYD BpalleHUdA NOpPOHle CTPOeHUA
MHOTOI'DAHHHMKOB! (DHIYypBI BPALEHUA XAPAKTEPU3YIOTCH ILI0C-
KOM durypol — ¢BouM MepuaunaHoMm (T. e, QUurypsl BpalneHus
KaK Obl ABYMEDHRI), a JJs8 MHOTOTPAHHHKOE TaKOH XapakTepu-
CTHKH HeT — MHOTOTPDAaHHHUKMH, II0 CYIIECTBY, TPeXMEPHLI, OHH
cacxkHee ¢Guryp BpaljeHus. CrepeoMeTpUYeCKHMH MaTepHAN
9TOM TeMbl BO MHOI'OM OINHcCaTeJbHbLIHi, TeopeM B HeM MaJjo.
B 3T0it TeMe HaumHaeTCA OOCYHJAEHHE BAXKHOTO BOIIPOCA O CUM-
MeTpUH pUryp.

IlocTpoenue nupamupg u npusM B TeMe <(OcHOBaHMA CcTe-
pPeoMeTpHH» [IOJCKA3LIBAET, KAK KOHCTPYKTHBHO MOMKHO
OLPENESUTh NUJIRHAPLL B KOHYCblI ¢ IIPOH3BOJLHBIM OCHOBa-
HHUEeM, B3B B KAUECTBE MX OCHORAHHUA N0V MAOCKYIO dhu-
rypy F. YTo6bl DoCTpOUTE HHJIMHAD, HALO U3 BCeX ToueK (hu-
rypel F OpoBecTH napajjenbHble H pPABHEIE JIDYT APYLY
OTpEe3KH, He JIeMKaIlHe B IJIOCKOCTH 3TOH (QUrypsl. ITH OT-
Pes3KH W 3AN0JHAT UMIHHAP, OCHORAHHEM KOTODOTO SABJISETCH
durypa F; caMu OTpe3K¥ HA3BIRAKTCA OOpA3YICIIHMH 3TOrO
oUuIuHApa. YTo6B! DOCTPOUTE KOHYC ¢ OCHOBaHMem F u ¢
BEepPIIMHOM B HEKOTOpPOoH Touke P (He Jexxalied B IJIOCKOCTH
duryper F), Hago TOuKy P COeIHHHUTL OTPE3KaMH CO BCEMH
TouKaMi (uryper F. 9Ty 0TpesKH W 3aNOJHAT KOHYC C Bep-
muroil P u ocHopanmem F.

Tenepr npmamy (TUpaMHIY) MOMKHC OIDENeNIHThE KaK IIH-
JUEAD (KOHYC), OCHOBAHHEM KOTOPOrQ ABJISETCA MHOTOYIOIh-
HUK. Ba)XHO OTMeTHTE, YTO IIDH TAKOM I0gX0je He Tpebyerca
CJIOKHCE IOHATHE MHOTOIDAHHMKA.

M3 obminx cBOMCTE MUIMHAPOB H KOHYCOB OKA3BIBAKIOTCAH
JHUOIL OPOCTEIE TeOpeMEI 00 HX CeYeHHSAX IJIOCKOCTSIMM, IIa-
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panneNlbHbBIMHA HX OCHOBAHHMAM, B TyHKTe 0 CceUeHHMHN KOHYyCa
MJIOCKOCTLIO, HapaalelbHOM IIJIOCKOCTH OCHOBAHHS KOHYCA,
onpepenseTca mogobue GUTYp B cTepeoMeTpHu. BoigeasamTcsa
NpAMEBIE UMIMHAPLI KaK IIHJIHHAPH, O0pasyoHIiHe KOTOPHIX
TMepIeHAUKYEAPHLE IIOCKOCTH HX ocHOBaHMA. Ilpamble mm-
JUHAPLI 3aTeM CLITPAIOT BAXKHYIO DOJIL B Teopuu odowemor. Tpa-
JULHMOHHBIN IHJIHHAD BPAIMEHHA — 9T0 MPAMOH IHJIHHAD,
OCHOBAHHE KOTOPOrO — KPYyr. A TPaAHIHOHHEIA KOHYC Bpalle-
HHUA — 9TO KOHYC, OCHOBAHME KOTOPOTO — KPYI M BeplOIHHA
KOTODOTO IIPOEKTHUPYETCA B HeHTp ocHoBaHMA. O0mmaa TouKa
3peHHA HA IMUJIHHAPEI H KOHYCHl H KOHCTPYKTHBHBIH NOOXOH
K UX OOpelelleHHI0 AeJIaloT COOTBEeTCTBYKWINHH UM pasdel B
KQJIBHOM KYPCe ¢TepeoMeTpHH HOPOocThIM W HarnsaHbiMm. Ta-
KON MOAXOJH CYIIECTREHHO ODJIETUHT BRIYHCJIeHHE 06'beMOB Ten
B 11 rnaacce. B napazpage, ROCSAUWEHHOM KOHYCY, PACCMAM-
DUBAIOMCA KOHUYECKUE CeYeHUA.

3asepinaerca Kypce reomerpun 10 Knacca maparpadgom, no-
CESAINEHHLIM TEM ILTAHUMETPUUECKHM BOMPOCAM, BKJIKUEHHBIM
ceifivac B CraHAapTel npoduabHOTO YPOBHA Kypca IeOMeTpPHHU
B CTAPIINX KJAaccaX, KOTOPLIe CBA3AHBI C OKPYKHOCTBIO.

IIPHMEPHOE INIJIAHHPOBAHHE
YYEBHOI'O MATEPHAJIA

I BapmanT: 1,0 94 B Hegeaw, Bcero 81 1
IT papuanTr: 2 u B Hegen, Bcero 68 u

KonsuecTso yacon
Homep Coaepxanue MaTepuaIa
naparpada anep P
1 11
Brenenue 2 1
O npocTpaHeTBeHHRIX durypax. O pucynkax. O reo-
METPHM 1 1
BaxHelilnne TeOpeMbl 0 TPEYTOJIbHHKAX 1 —
Tnaea I. OcHOBAHNA cTepeoMeTPHH 12 20
1 AXCHOMEI CTEpeOMeTPHH 2 2
n 1.6 — 4
2 CrocofrI 3a0aHMA NMPAMEIX H ILIOCKO-
¢Teil B IPOCTPAHCTEE 2 2
3 BaadMHOe pacronoxenye ABYX npd-
MEIX B IIPOCTDAHCTEE 3 3
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Ipodoawenue

Koan4ecTso 9acoB

Homep
Copep:anne MaTeprana
naparpada
1 I
4 IMapannennHoe H LeHTPAJLHOS [IPOEK-
THPOBARMA 2 2
5 CymecTeoBAHEE 1 €AHHCTBEHHOCTE.
TTocTpoenns 2 2
m 5.2 — 2
n 5.3 — 2
KonTpoasuas pabora N 1 1 1
Cxagsa II. IlepneHTMRYISAPHOCTE U MAPaANTIedh-
HOCTH NPAMBIX H IIOCKOCTEeH 25 26
6 [lepneHANKYIAPHOCTD NPAMOR 1
IIOCKOCTA 1 1
7 IIpu3Hak NePHeHARKYAADHOCTH IIpA-
MOf M ILJIGCROCTH 2 2
8 CBA3L MEMKAY NapaaNeAbHOCTLIO IPA-
MEIX ¥ DepIeHIHKYNAPHOCTLIO Npa-
MO H LIOCKOCTH 2 2
9 (QcHOBHEIE TEOPEME! O B3AMMHO 1Iep-
NeHZHUKYJAAPHBIX IPAMOH 1 IIOCKO-
CTH 1 1
10 ¥ron memxay nnockocraMu. Ilepoen-
OBRKYJIAPHOCTL MIoCKOCTe 3 3
Kontponsuaa paGora No 2 1 1
11 IIapaniensHOCTE DACCROCTEH 3 3
12 TMapannelsHOCTE IPAMOHM H DNOCKO- 1 2
CTH
13 OpToronansHoe MPOeKTHPOBAHHE 3 3
14 Paceroaune mexay UrypaMa 1 ma-
PANIENLHOCTL 3 3
15 Yrast 4 4
Konrpoasnas pabora Ne 3 1 1
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M podonxcenue

KonwmsiecTro uacos
Homep
Conepixanie MaTepHaia
naparpadga

| 11
Taapa. IIL. Duryprl spaliesusn 10 18
16 Cibepa u map 3 3

17 CumMeTpun chepsl B 1uapa 1 1

18 Hunuuap 2 2

19 Konye 3 3

20 FeomeTpna OKPYHHOCTH — 8
Kourpoabnas pabora Ne 4 1 1

Peszepn 2 3

KOHTPOJBHBIE PABOTBHI

Ilpu I BpapumanTe nIaHHpPOBAHNA B KOHTPOJABHEIX paboTax BHI-
TOJNHAIOTCA He BCe U3 IMEepPedMCc/eHHbIX 3aJaHui (oo ycMoTpe-
HUID YYHTEIT).

Kourpoasnaa paGota Nt 1
(o Teme «OcHOBAHHMA CTEPEOMETPHH»)

Bapuanr 1

1. Usobpasurte maockocTs o i Tpaneuno ABCD (BC || AD) ua
HeH. Hyers Touka M aexur BHE NMIOCKOCTH O, 4 Touka K — Ha
MJIOCKOCTH (L, HO BHe Tpamnenuu ABCD. Hzofipasute mpaMble
MP u KE, nepecexarniue npaMmyio BC B Tourkax P u E. Hax
pacnonoxertsl npaMmble MP 1 KE 110 OTHOIIIEHHIO: &) K IIJIOCKO-
cTH «; 0) K npamoii AD?

2. Hzobpaaure ky6 ABCDA,B,C,D, u Toukn M u N, npusaji-
aexcainue pebpam C,C u AB coorBercTBenHo. Maobpasure ce-
yenue Kyba miaockocTeio NB M.

3. BepHo nu yTBep:KIeHHe: Uepe3 CTOPOHY TPEYIOJLHUKA H
LeHTP ONHCAHHON BOKDYT HEro OKPYKHOCTH OPOXOAHUT ILJIOC-
KOCTb, M TIPDHTOM eJMHCTBEHHAA?
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4. B npocTpaHCTBE PACIIONOMKeHsl TP TOYKH A, B u C, He je-
Kargpe wa oHoH npamoit. Touxka A yaanera or Touex B u C
Ha 10 cmM, a or npamoii BC ua 8 cMm, Haiiagute paccTodanne oT
ToukH B po Touru C.

Bapuaar 2

1. Haobpasure 1utockocTh [ m  mapasnnenorpamm  ABCD
(BC || AD) Ha Heil. IIycTs Touka M JIeXKHT BHe ILTOCKOCTH [3, a
Touka K — Ha naockocTH B, HO BHe napasuenorpamma ABCD.
HNzobpasure npamele M P u KE, nepecekammiie npaMmyo AB
B Toukax P u E. Kak pacnoaoxensl npamMele MP 1 KE no or-
HOLIEHHIO! a) K IockocTH B3 6) ¥ npsimoii CD?

2. WsoGpasure kyG ABCDA,B,C,D, u toukn M u N, npuHan-
nexxamue pedbpam AA, u BC coorBercTBenno. Hsobpasure ce-
yepne Kyda miaockocTsio NB M,

3. BepHo Ju yTBepKZeHHe: Yeped MeZHAHY TPEYTOJLHHKA H
OEeHTD BIKCAHHCH B HETO OKPYIKHOCTH IIPOXOAUT IJIOCKOCTE, H
OPHATOM €HHCTBEHHAA?

4. B mpocTpaHCTBe pacHoJjoxeHbl TpHa ToukH A, B u C, He Je-
Kanipe Ha ogHod npsamoi. Touka B yaasena or trouek A u C
Ha 10 cm, Paccroaume or Toukn A o touku C pasuo 16 cm.
Haitnre paccroarue or Touku B no npsmoun AC.

KoaTpoasuaa padora N 2
(o treme «[lepHeHAMKYIAPHOCTD MIPAMBIX M ILIOCKOCTEH »)

BapwumauT 1

1. K mrockocrn Tpeyronsruka ABC, B koropom AC=BC =5
u AB = 8, ueped ToUKy A IpoBeJleH NepneHAUKYIAp AP, a ue-
pes Ttouky C mpoBefeHa nmpaMasd, mapajiieiabHaad AP, Ha KOTO-
poit orne:xen orpesok CO = 4. Halisure paccTogaHHE OT TOUKM
O z0 cepegHHBI CTOPORLI AR,

2. B ocHopanuu nupamuanl PABC — npaMoyrolbHeIi Tpe-
yroasinKk ABC, B KotopoMm £C = 90°, a KaTeTsl — 5 efHHHIT H
12 eaunannu. Boxosas rpans PAB nepueHINKYAAPHA ILIOCKO-
CTH OCHOBAHHMA M HMeeT ILIOaAb 65 KBaapaTHBIX eJHuHHIIL.
Halijgure BRICOTY IIMPAMHIDLI.

3. HaBecTHO, YTO MIOCKOCTH (L U [} BIAUMHO DepNeHIUKYJIAD-
#el, ABCD — mapannenorpaMM B NJIOCKOCTH ¢, ABMN —
IPAMOYIOABHKK B macckoctu . Omnpegenure, cyIIeCcTBYeT JH
IJEOCKOCTH, B KOTOPOH Jexar npamsbie: a) DC u NM; 6) DA n
AN; B) DA u BM. Haiignre enuuuny yrana NAD. Haiigute
aauny DN, cuntaa CB =g, AN =b.
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BapuauTt 2

1. K niockoctH Tpeyronsauka ABC, B kotopom AC = AB = 6,
ZBAC = 60°, yepez Touxky B npoBeieH NnepneHIWKyaAAp BP,
a uepes TOYKY A IIpoBedeHa NmpaMasi, napaiienbHad BP, Ha
KOTOpOH oTnOoMeH oTpe3cK AD = 3. Hadigure paccToaHHE OT
Touku I} 1o cepeaunnl croponsnt BC,

2., B ocHoBanuu nupamuasl PABC — npaMoOyroJibHBEIH Tpe-
yroasHuK ABC, B koropom ZC=90°, AB=13 eguHUI n
BC =12 eaunun. Bokoeaa rpanb PAC mnepoeHAHKYJIApPHA
IEIOCKOCTH OCHOBAHMA M HMeeT ILIOIaAbk 15 KBajpaTHBIX eiaf-
uun,. Hafiaure BuICOTY IMHPAMHABL,

3. H3BecTHO, YTO IJIOCKOCTH O U 5 B3AUMHO IMTepHeHAUKYIAD-
Hbl, ABCD — napannenorpaMM B OiaockKocTH o, ADKP —
Tpamelud B miacckocT . OnpemenuTe, CYIECTBYET JIH IJAOC-
KOCTh, B KOTOpPOH jemar npameie: a) BC u PK; 68} DC u AP;
8) DC u DK. Haiiaute Bennunny yriaa CDK. Haligure nnnay
KC, cuutas KD=m, AB=n.

Kenrpoasnaa paGora Ne 3
(no reme <«IIpoeKunu, paccTOSHUA, YTIIBI )

BapwaunT 1

1. HNaobpasure xkyd ABCDA,B,C, D, u Ttouky M Ha pelbpe
BB,, rakyw, uto BBM : MB=1:2. Ilycers pebpo kyBa pasb-
Ho 6. Buumennre: a) |M; C,[; 6) |[M; CD|; B) |A,A; CD;
r) |M; (DCCY)|; m) tg Z(MC; (AAB)); €) tg £ (AM; CD);
#x) tg £ (AMC); (ABC)).

2. B nmapanaenorpamme ABCD ZA=60°, AB=4, AD=4.
K naockocTH mapanaenorpaMmMa IPOBEIEH HEPIEeHUKYAAD He-
pea BepHINHY B M HA HeM OTi0eH oTpesoxk BM = 2+/3. Touka
K — cepenusa MD. Brraucanre: a) | M; CD|; 6) | K; (ABQ)|;
B) £ (M BD); (MBQ)); r) sin £ (MDC}); (ABC)).

3. BepHo n® yTBepiKJ/ieHHe: €CJH JiBe ILIOCKOCTH MepHeHJHKY-
JAPHEI K TpeTheil, TO OHU napallelbHBI?

Bapuaunr 2

1. HaoOpasute kyd ABCDA ,B,C,D, u Toury K na peGpe CC,,
rakyw, uyre C,K : KC=1:3. I[Iycrs pefpo KybGa papHO 4,
Briuucaure: a) |K; B,|; 6) |K; AD[; B) |C,C; ABJ;
r) |K; (ABB)|; m) tg Z(KB;(CC\D,)); e) tg Z(BK; AD);
x) tg £ (KBD); (ABO)).
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2. B napannemorpamme ABCD A =60°, AB=6, AD=6.
K niocKoeTH napapienorpaMMa OPOBeqeH OHepPNeHAHKYIAD de-
pes BepmINHY B M Ha HeM oTaoxkeH oTpesok BK = 3+/3. Touka
M — cepeguna KD. Breruucnure: a) |K; AD|; 6) |M; (ABC)
B) £ ((KBD); (KBA)); r) sin £ ((K.AD); (ABC)).

3. Bepmo g yTBepikAeHUE: €CJAH IBE MJIOCKOCTH IMePIeHIUKY-
JNAPHEI K TpeTheH, TO OHHU IePHIeHANUKYIAPHBL ADYT ZDPYTY?

.
2

Kourpoanrnas padora Ne 4
{no rteme «MuUryppl BpaleHmsi»)

Bapuaur 1

1. Chepa rwacaerca naockoerr o B Touke M. Ha maockoern o
B3aTa Touka K, yaajienHasa or touku M Ha 12, a oT meHTpa
mapa #Ha 13. Uemy paBeH amamerp mapa?

2. B wkonyce, o0paszoBaHHOM EBpallleHHeM OIpPAMOYTOJbLHOTO
TPeYyroJILHuKa ¢ KareraMu 6 ¥ 8 BOKPYr MeHbLIIErg Kartera,
HauguTe:

a) paccTosHUe OT IeHTPa OCHOBAHHA A0 o0pasyiolmel KoOHHYe-
CKOHM TIOBEPXHOCTH;

6) mromaih ceueHHA, NapallIe]bHOTO OCHOBAHWIO M YAAJAEHHO-
ro OT BepLIKHBI Ha 1,5;

B) TLJIOIAABL OCEBOIO CEYEHWHA,

Bapuanr 2

1. Cdepa gacaercsa maockocTH o B Touke P, Ha nmnocxkocru o
B3ATA Touka K, vaanennasa or rouku P Ha 5, a oT nedTpa mapa
Ha 13. Yemy paBeH gumameTp mapa?

2. B xonyce, o06pa3oBaHHOM BpallgHHEeM NIpPAMOYIOJLHOTO
TPEYTOJBHHUKA ¢ KareTaMH 6 H 8 BOKpyr OoJblliero KarTera,
HAHIHUTE:

a) paccTOAHHE OT HEeHTPA OCHOBAHHA A0 06pasyoIned KoHMYe-
CKOM IIOBEPXHOCTH;

6) mIoInagbs cedeHHs, NAPAJJISIBHOTO OCHOBAHHWIO H YOAJCH-
HOT'O OT BEpPILHHLI Ha 2;

B) ILJIOIAJb OCEBOI0 CEdeHUSH.



11 KAACC
CONEPAHAHHE OBYYEHHUHA!

1. MuororpanaEHEn

ITpuama wkak uacTHRIM cJayualdl IHJIHHEApPa. llpaBHiabHAaA
npuama. llapannenenunesn. IMupamMuga Kak UYACTHBIH caydain
KoHyca. llpaBunbHas nupamMuga. Tenma ¥ MX DOBEPXHOCTH.
Muororpagunkn. MHoTorpanHas DOBEepXHOCTE U paszsepmud.
Teopema Ditnepa. Muororpamnsie yrasl. lIpaBHIbHBEIE MHOIO-
rpagsaugn, IlpeobpazoBanmsa cummeTpuE ¢uryp. Iloeopor.
IdneMeHTHl cuMMerpun., CMMMETPUA NPABHJILHLIX MHOTOTPAH-
HHKOB, NPABHMJILHLEIX MPU3M H NPABUIBHBIX MARPAMHAJ.

OcHOBHAaA I[eJb — ONPEIEeNIUTH MOHATHE TeoMeTpHYe-
CKOTO TeJla U JaTh ob6Iee MOHATHE 0 MHOTOIDAHHHMKE KaK O Te-
Je, OTPaHHYeHHOM KOHEeYHLEIM YHCJIO0OM MHOPOYTOJbLHHKOB, pac-
CMOTPETH HanOOJ/ee BAKHBIE YACTHLIE CJAYUAHM MHOTOTDAHHUKOB
1 UX CUMMETDHH.

YTo6sl KOHCTPYKTHEBHO ONPEAESUTh IPHAMBI H HTHpPAMU-
ObI, o0IIero mMoOHATHA MHoOTorpaHHmnka #e tpebyerca. Onpege-
JeEHe MHOTOTPAHHHUKA KaK TeJa, OrpaHNYeHHOTO KOHEUHLIM
YHCJA0M MHOTOYTOJABHWUKOB, TOHANODWUTCH JIMIIbL AJIA Onpeae-
JeHHA IPAaBUJILHOTO MHOrOrpaHEMKAa. B CBOIO ouepens, onpe-
JeJleHHe TMOHATHA «Telo» TpebyeT BBeJeHWA NPOCTEHIIIHX TO-
TONIOTHYECKHX NOHATHH — BHYTPeHHAA M IpaHHYHasd TOUKA
hUrypsl.

IIpyu u3y4eHUH MHOUOIPAHHHUKOB BOJILIIOS BHHUMAHHE yie-
IfAeTCA UX CUMMEeTPHH.

2. 00beMBI Ted M ILIOIIAAM MX MOBepXHOCTEH

O6beMBl OPOCTHIX TeJd. 3aBHCHUMOCTL 00beMa Teaa OT MJIo-
manet ero cedeHuii, O6BeMbl NUAMHAPA (OPH3aMBI), KOHyCa
{(nupamuaer), mapa. Inouiage BRIDYKIICH ToBepxHocTH. Ildo-
mans cdepbl, MIOIIALL TOBEPXHOCTH MAIHEIPA, IICIHALL HO-
BEPXHOCTH KOHYCA.

OcHOBHAafA eNb — ONDPEIESUTL IOHATHEe 00bheMa Impo-
CTOTO TeNa, NOHATHEe TUIOIAaANR ITOBEPXHOCTY BBITIYKIIOrO TeJa
U BEIBECTH (DOPMYJBL IJA BBEIUHCJIEHHS 00BEMOB BarKHEeHIIHNX
TeJ W ILnoliafell MX IOBepXHOCTeH.

Bompoc 06 obbeme Tela ¥ IAOLIAAH ET0 IOBEPXHOCTH TPVA-
HBEIA, U TOYHOE €70 pelleHre BBIXOANUT 3a PAMKH 2JIeMEeHTapHOM!
reomerpuu. llosromy B mxojasHoM yuebuwke «Ieomerpus,
10—11» pgnsa DoaydeHHS HeOOXOIHMMBIX Pe3yJILTATOBR HCHONb-
3VIOTCA W HarJAOHO OUeBHAHBIEe coobparieruAa. CHauajla ycTa-
HABJIHWBAGTCHA, UTO 00'BEM IPAMOrO MHAMHAPA ¢ TPOHU3BOJABHLIM
OCHOBAHWMEM pPABEH NPOHU3BeAeHHIO ILIOIIAAM OCHOBAHHA IIH-

! MaTepuai, OTHOCAIMHMACA K IpoHIBHOMY YDOBHIO, BHIJENEH B TEKCTE
KypCHBOM,
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JIMH/IDA HA ero BhICOTY, 3aTeM € [IOMOIIBI0 3TOTC NDEAJTOMEHNH
JIOKA3bIBAETCA, YTO MIOIAAL S (x) cedeHNA Tela NIQCKOCThIO,
OPTOrOHAJIBHOH HEKOTOPOH OCH X, paBHAa IIPOH3BOAHOI oT 0fhe-
ma V(x) To# uacTu Tejsa, KOTOpPAA JEMXHUT ¢ OOHOM CTOPOHBI OT
cekynlel MJIOCKOCTH. SHad JAJNA BaXXHEHIHX Ten (QVHKIHIO
S(x), HaxoguM U3 ypaBHeHudA V' (x)= S (x) byarnuio V{x),
T. €. HAXOAUM OOBLeMbl IMJIHHIPOB H KOHYCOB (B YacTHOCTH,
NPpH3M M ODHMpAMHI) M LIapa.

Hamepsasa maomiagH BHINYKJBIX TTOBEPXHOCTEH, AHIIPOKCH-
MHUDYIOT UX OIIMCAHHBIMHM BOKDYI HHX MHOI'OrpAHHWKAMM, HO
AN KOHYCOBE M LHJIHUHAPOE MOMKHO pPaccMOTPeTh H HX pas-
BEePTKH.

3. KoopauHATBEI H BeKTODHI

JexapToBsl KOOPAWHATHEL B npocTpaHcTBe. Merong Koopawu-
Hat. PopMyaa A DPACCTOSHHA MeXKIYy TOUKaMU. ¥ paBHEHHE
cheprl. IlonAaTHe BeKTOpa, CHoXkeHHe BEKTOPOE. YMHOMKeHUe
BeKTOpa Ha 4ucyao. PaanoyxeHue BeKtopa mno Hazucy. BexrTop-
HEIl MeTon. IlapannenbHBIE IepeHoCc. HoOpAWHATEI BEKTOpA.
HeficTBUA ¢ BeKTOpaMH H AeiicTBHA ¢ KoopauHaTtamu. Cranap-
HOe YMHOJKEHHEe BEeKTODPOB. YpaBHEHHE IJoCKeoCcTH. Popmyna
paccTOsAHMUS OT TOUKH J0 ILIOCKOCTH.

OcHOBHAA IeNb— MOSHAKOMHUThL BBITYCKHUKOE CDE-
Hell IDKOJLI ¢ KOOPDAWHATHBIM M BEKTOPHBIM METOJaMH.

HNzen u MeTOALI COBpPEeMEHHOH reOMeTPHH B HIKOJLHOM KYD-
ce reQMeTpUH — JTC NPeodpPa3OBAHUA, KOOPJHMHATHI U BEKTO-
pel. B Kypce oCHOBHOH MIKOJBI OHH V)Xe PACCMATPHUEAJINCE.
Tak 4To ¢ HACHHOH CTOPOHBI H3YUEHHE 3THX BOMNDOCOB B Kypce
CTepeOMEeTPHH HHYEro HOBOTO He faeT. JIBH)KeHHS B yueDHUKe
«leomerpus, 10—11» opumeHTHPOBAHBI HA WIYYEHIE CHMMET-
puy GHUTyp, ¥ Bce OHHM, KpOMe IapalielbHoro IepeHoca, pac-
CMOTpPEeHBI PaHee. A IapaijelbHBIH IIepeHOC paccMaTpUBAeTCHA
B naparpadge «BextTopnl», rie u QopMyIHUpyeTcs TeopeMa O
rjaaccupHUKaAUK ABHIKEHUI B NPOCTDAHCTBE,

KoopamaaTel ¥ BEKTOPHI O CROeH IIPUPOAE MHOI'OMEpPHBI.
Tak uro B yueOHUKe «[eomerpus, 10—11» orm paccmarpuba-
OTCA IO AHAJOTHY ¢ COOTBETCTBYIOLTMMH TLIAHUMETPUIECKUMH
BonpocaMu. MAKTHUECKH TIPOKCXOIHUT NOBTOPeHHEe TeMHl «Ko-
OPAHWHATH ¥ BEKTOPBI» , HBYUEHHOH eIlle B OCHOBHOH IIIKOJEe, HO
HA CTepeoMeTPHYEecKOM MaTepHae.

4, 3axaueHne H UTOrOBoe MOBTOPEHHE

CoBpemMeHHaa reomeTpus (reoMeTpusa HA IOBEPXHOCTH, Ieo-
meTpusa JlobayeBckoro, MHoromMepHsle npocrpascrea). Ocuosa-
HHUA reoMerpru. ['eomerpusa u AefiCTBUTENBHOCTD.

OcHOBHa#A 1eaAh — JATH OIPEACTABJICHHEC BLIIYCKHHUKAM
cpefHell MIKOJNBI O reOMETPHM KAK O JKUBOIH, paspuBawiieiica
HayKe, HCCHAeayioleii OKpYRAIONIMHA HaC MUpP, 4 He KakK O 3a-
CTHIBIIIEM MEPTBOM MpeaMeTe, & TAKMKe IOAMOTOBHTL BHINYCK-
HMKOB K UTOTOROUN ATTeCTAIiuM,
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NPUHMEPHOE NIJNAHHPOBAHHE

YYEBHOTO MATEPHAJA

I papwanT: 1,5 u B Hegeaw, Beero 51 u
IT sapuanT: 2 u B Hegeniwo, Beero 68 u

Homep o KonuuecTso yacos
naparpata omepKAHME MATEDHATA . .
I'nara IV, MEOrOrpamHHKH 13 19

21 TIpuama 3 4
22 ITupamuza 4 6
23 MHOrorpaHHHKH 2 1
24 TIpaBiabHBIE MHOTOTPAHHHKN K CHM-
MeTpusa pUryp 3 4
Kontponenas padbora Nt & 1 1
I'nasa V. O6beMEI TelT H ILTOIAMHM MX NMOBEpPX-
HOCTel 17 19
2b OupeaeneHie obbeMa — 1
26 dasucumocTs 0fbeMa TeIA OT IIIO-
wageit ero ceueHuH 2 2
27 06 BeMBl HEKOTOPBIX TEX 6 6
Kortpoasaan pabora Ne 6 1 1
28 ITnouiaas moBepxHOCTH 5 5
Pemenne zagau 2 3
Kortponorasa pabora No 7 1 1
I'masa VI. KoOpaZMHATE H BeKTOPH 15 16
20 MeTox KOOPAKHHAT 4 4
30 BeKkTopsl 6 7
31 KoopauHaTs! U BeKTOPLI 4 4
KonTponbHas pabora Nt 8 1 1
3arawvuenne. CoppeMeHHAA TeOMeTPHA 1 1
HosTopenue 5 13
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KOHTPOJBHBIE PABOTHI

Konrpoasaaa padora Nt 5
(110 Teme «MHOTOTDAHHHKN »)

Bapuaumr 1

1. B ocuoBasuu npamoil npuambl ABCA,B,C, 1eKHUT paBHO-
OenpeHHLBIH TpeyroabHuk ABC, B xoTopoM cropousl AB n BC
paBabBl 20, a cropona AC paBma 24. Jauna pguaromanu B,C
paBHa 30. Hailigure:

a) BLICOTY IIPH3MLI;

6) cwHyc yraa makJaoHa guaronaan B C K MJIOCKOCTH OCHOBA-
Hua ABC,

E) KOCHEYC yraa HakiaoHa B,C k rpasu AA,C,C;

r) OJI0uITan:t cedeHHA IPUEMEI TLIocKocThio AB,C;

I} TaHTeHC YyIJa HAKJOHA 3TOT0 CeueHHd K ILJIOCKOCTH OCHOBA-
HUA; '

€) paccrogHWe Memay npaveimu AA, m BC;

) TaHreHC yrJja HakJoHa cedyeHus A BC K TI0CKOCTH 0OCHO-
BaHHA,

2. B muiauHAp ¢ ockio OO0, = 8 1 paguycoM OCHOBaHMA 6 BIIH-
caHa IIpPABHJBHAS TpeyroabHas nupamuza 0, ABC, B KoTopoH
ocaoBanne ABC BOHcano B HHUMHee OCHOBAHHME IMJIHHDA,
Azobpaswre yKazanubere TUANHAP W TTHpamuay. Hailanre:

a) anuHy G0KOBOTO pebpa THPAMHLI;

6) ILTOMIAJEL OCHOBAHHA IIHPAMHILI;

B) ILIOIIAJEL CEYeHHA IHJIHHIPA IJIOCKOCTLIO, HPOBEJeHHOH
yepes CTOPOHY OCHOBAHMS THPAMUABI, Tapapitenbuo ocut OO ;
r) paccrosiHue oT ocu (OO0, A0 MOCTPOEHHOTO B OYHKTE «B» Ce-
YeHHA.

Bapwaur 2

1. B ocHosanuu npamoil npusmel ABCA,B,C, gexXuT parHO-
Genpernrrit TpeyroasHEux ABC, B koTropom AC = AB =20
u BC=32. HOuaronanr A;B cocTaBiaseTr ¢ OCHOBaHHEM
yron 60°. Haitgure:

a) BBICOTY HPH3IMBL]

6) mauHy guaromanu A, B;

B) KocHHyC yrna HaxkjgoHa A, B k rpanu BB, C,C;

') OJOHIAAL CeYeHHA IIPH3MBI ILTOCKOCcThI0 A,BC;

I) CHHYC YIVia HAKJOHA 9TOTQ CedeHHs K IIJOCKOCTH CCHOBA-
HH A}

e) paccTosHHe Meyxay OpaMEIMHU AA, u BC;

#X) TAHTeHC yIJla HAKJIOHA cedeHHs ABC, K IIMOCKOCTH OCHO-
BaHHA.

2. B xouyc c BeicoTol PO =8 H paguycoM OCHOBAHHS 6 Bru-
cana IIpaBMJILHAA YeTHIpexXyrojbnad nupammpgza PABCD.
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HazobpasuTe yKalaHHbIe KOHYC U nupamuny. Haifigure:

a) ATUHY OOKOROTO Dpedpa THPAMKADLL;

6) mroImanbk OCHOEBAHHWA MHPAMHIALL]

B) ILIOIAZb CEYEeHHUA KOHYCA MJIOCKOCTRHIO, IPOBEAeHHOI Tepes
BEPIIMHY KOHYCA M CTOPOHY OCHOBAHWUA THPAMHILI;

T') paccTodAHINe OT TOUKH ( 0 IOCTPOEHHOTO B IYHKTE «B» Ce-
YEeHHA.

Koutpoiasnaa padora Nt 6
(no Teme «O0BeMBI TeJ»)

Bapuaunt 1

1. B OCHOBAaHMH NPAMOYVIOILHOTO MapajdlelenuIIefa JeXKAT
KBajpar. Bricora napasasenenuiiega BABoe BoJbIlle CTOPOHEL
KBagpara. Ilnoimajar ceueHMA, MPORENCHHOTC Uepe3d IIPOTHBO-
OOJIC HEIE O0KOBEIE pebpa mapaJsiesenuHena, pasB-

Ha 18+/2. Haitaure:

a) ofpeM Napanmesenunesa;

6) o0beM KOHYCa, OCHOBAHMEM KOTOPOr0 CIAYMXHT KPYT, BITH-
CAHHBII B HIDKHEEe OCHOBAaHHE HapallesellUilefa, & BepIli-
HOH — TIPOMBBOJBHAH TOYKA BEPXHero OCHOBAHHNA.

2. Ocuopanwem nupamueasl PABCD cnyiuMT IpAMOYTrONBHHE
ABCD, Tpaun PAB u PBC nepleHAMKYJAAPHLI K ILIOCKOCTH
oCcHOBaHHA, a rpasy PCD u PAD HaAKAOHeHBI K OCHOBAHHK)
mox yroaamu 30° m 60° coorBercTBenHo. BbicoTa mHpamMBaBI
pasHa A. U3 npennoersabix QOpMyJI [1J18 BEIYMCIeHHA obheMa
nnpaMH;:br BHEIOEpHTE BepHyfo.

a)V—3; 6)V—ﬁ; B) V = 3.3,

3. CcHoBaHMeM HAKJOHHOHN nNpusMbl ABCA,B,C, cayKur Tpe-
yroasEHK ABC, B KoTopom £C = 90°, CA = 6, CB = 8. IIpoexr-
nuen Touku C; Ha naockoceTs ABC apaserca touxka O — cepe-
JITHA BHICOTH TpeyroAbHAKka ABC, NpopedeHHOH K I'MIIOTeHY3e
AB. Bokoroe peGpo OpHU3MBI HAKJIOHEHO K OCHOBAHMIO TIOJ VT-
JOM (1, TaHTeHC Koroporo pareH 2,3. Haigure o8beM npuaMel
M CPaBHHTe ero ¢ ofbeMoM Inapa pamguycea 1,5.

Bapuaunr 2

1. B ocuHoBamuy NpAMOYIOJABHOICO HapajiefenvIena JIeHUT
2

kpagpar. Bricora mapanmenemunesa COCTABIAET 3 CTOPOHEI

KBajApaTta. Ilnomank cedyeHwsi, OPOBEJCHHOIO 4Yepes IIPOTHBOD-
HoJ0XHEIe GOKOBbIe peOpa Dapajulelenmiena, pasHa 24+/2.
Haiigmre:
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a) o0'peM Iapanelenunesa;

6) o0beM KOHYCA, OCHOBAHHEM KOTODOTC CAYMHUT KDY, OIH-
CAHHBIA OKOJ0 HHXXHEro OCHOBAHWUA HapallieNenuilefia, a Bep-
ITHHOHM -— NPOU3BOJBHAA TOYKA BEPXHEro OCHOBAHMI.

2. OcHoBanwmem mupamuabl PABCD cny:KHT NPAMOVIOJIbHHK
ABCD. I'paru PBC u PCD nepneHEIAKYISAPHH K ILIOCKOCTH
OCHOBAHUA, a rpady PAB u PAJ) HakJAoHeHE! K OCHOBAHKIO IO
yraamu 45° u 30° coorBercTBeHHO. BEIcOoTa mupaMuMALI paBHA
k. U3 npepnosennnix GopMys AJa BLIYUCACHNS o0beMa mupa-
MUJLI BEIOEPHTE BEPHYIO!
gv=Ly e v=". 5 vondy3

3 ? “/g ? .

3. OcmoBanuem HawnoHHOIH npusmbl ABCA B,C, cryxuT Tpe-
yroacHHUK ABC, B xoTtopoMm £C = 90°, CA = 6, CB = 8. Ilpoexk-
mueit roukn C, HA 1nocKocTs A BC asasierca touka O — Touka
BBICOTH TpeyrojdbHuKa ABC, mporefieHHON K THIIOTeHy3e AB,
Jensiad BLICOTY B OTHOImeHHMHM 2 : 1, cuMTad OT BEpPIIHHEI
npaMore yria. BoxoBoe peGpo mpisMbl HAKJOHEHO K OCHOBA-
HHIO TIOJ YIJIOM (), TAHIEHC KOTOPOro paeeu 2,5. Halinure 005-
eM MIPU3MBI M CPABHHTE ero ¢ o0BeMOM Iapa paamyca 2,5.

Kourpoarunan paGora No 7
(o Teme «OOBEMBbI Tesl U IIAOOIAAN HX IOBEPXHOCTEN» )

Bapuanr 1

1. B ocHORaHUH OPAMOYTOJLHOPO HapaJllejlelIHIefa — KBaj-
patr. Junarornans napajigeyenniiena, papHaa 2d, obpasyeT ¢ 0o-
KOoBOH rpaurio yroa 30°. Haligure obneM mapajielenuneia H
IJIOIGALL €I0 DOKOBOM IIOBEPXHOCTH,

2. B ocHoBanum nupaMuibsl PABC neXHT NPAMOYIONLHBIHN
TpeyroabHuE ABC, B kKoTtopom ZC = 90° A = arccos 0,6,
AB =10. Ilnocxkoctns PAB um PBC of6paz3yioT ¢ OCHOBAaHH-
em yroa 90°, a rpanp PAC HakJIoHeHa K OCHOBAHHIO TOT
yruom 45°, Halignre ofbemM mapaMuabl B aOmanes rpaau PAC,

3. PaccMaTpHBAIOTCA BCEBO3MOMKHBIE I[HJIHHADPLI, AJAHHA AHAa-
rOHAJIU OCeBOrO CedYeHHMs KOTOpbIX pasna 4+3. Karoser mou-
KHEI OBITH BRICOTA U PAjUyC IMAHHAPA, 4TO0OLI ero obbeM ObLI
HaubBonemum? HafigauTe o0beM 3TOTO IHUJIHHAPA H NIOIHANE
€r0 HOJHOH ITOBEpXHOCTH.

Bapumaur 2

1. Juaronais npaMoyroiasHOre napajueNennnena pagHa 6 u
obpasyer ¢ ILNoCKoCcThI0 BoKoROit rpaHn, ABIAOIEHCH KBaADA-

70



ToM, yroa 45°, Hafigure o0beM mapaJjnelenuinensa M OA0IEAAb
ero TOJIHOH ITOBEPXHOCTH,

2. B ocEoBanpum nupaMuanl PABCD jpeXAT npAMOYTOIbHHK
ABCD, B KotopoM pauarcHans AC = 10, a ZCAD = arccos 0,8,
TInockocTn PAB u PBC ofpaayloT ¢ ocHoBaHWem yros 90°, a
rpast PCD HaAKJIOHEHA K OCHOBAHHIO oM yrioMm 45°, Haifigure
o0beM TTUpaAMHABI M ILICLIAAL rpaHu PAD.

3. PaccMaTpHBAOTCA BCEBO3MOKHEBIE KOHYCEHI, o00pasyionias
KOTODBIX paBHa 2+3. KaxoBbl JOMKHBEI BBITE BLICOTA H pa-
IUyC OCHOBaHHA KOHyca, 9To0bl ero o0beM ObLT HanBOJIb-
muM? Beruucanre 06heM 3TOr0 KOHYCA ¢ ACIIAAL €r0 HOBEDX-
HOCTH.

Konrpoasnaa paGora N 8
(mo Teme «KoopamHATHET ¥ BEKTODPLI»)

BapuaunT 1
1 ABCDA B,C Dl — npﬂmoyroanbm napangenenunes. Hycrns

AB=a, AA =b u AD=¢. Toura M — cepeuHa oTpesKa
B,C,, a O — Touka nepeceueHus npameix AC u BD. Bripazute
Tepea a, b, c CIEAYIOUAE BEKTOPBI:

a) DB,; 6) DM B) MO.

2. Baganpr Tourkum A (-3;2:;5), B(2;3:3), C(-13;0;9),
D (4; -1; 6). Horamure, uTo Touku A, B, C nexar wa OgHOH
npamoii, a npaMmasa BD ell mepneHguKyIApHA.

3. ABCA,B,C, — mpaBUIbHaA TPEeYTOJIbHAA IIPA3MAa, CTOPOHEL
OCHOBAHUI KOTOpPOH paBHer 2, a 6oKoBOe pebpo pasro 4. Touka
M — cepeauna pebpa BC. Briuucinure cKaaspHEIE Ipou3Bese-
HHA _BEKTOPOB!

a) BA 51 CCI, o) MA " BC
B) CB n BA r) AB1 s BC

-

4, JaHel eIWHWYHBIE BeKTODbI E, b, c. HagectHno, 4To

Zab = 90°, £bé = 120°, Lac = 120°. Bpraucaure:

a)(a+b) (b+c), N

6) yroa Mes Iy BEeKTOPaAMH a+bub+ec.

BapuaunT 2

1 ABCDA B.C D1 — npﬂmomeILHmn napannenernuien. [IyeTs

AB= a, AA1 =bu AD—C Tourka M — cepegnHa OTpe3Ka
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C,D,, a O — TOqKa nepeceuenud npamblx AC w BD. Bripasu-
Te depes a, b c CIeAYIOINNE BEKTOPHI:
a) BDl, 6) DM B) OM.

2. 3agaun Touxkn A (—3; -3; -2), B (-5; -2; 8), C (-9; 0; 13),
D (-6; 1; -4). Joxakure, uTo Touku A, B, C nexmar Ha ogHoi
npamMoi, a npamMas AD el mepmeHARKYISApHA.

3. ABCA,B,C, — npaBHIbHAA TPEYrOJLHAA IPH3MAa, CTOPOHEI
OCHOBaHMI KOTOpO# paBHbI 4, a 60KoBoe pebpo pasuo 2. Touka
M — cepeguna pebpa AB. Briuucaure cKansipHble [IPON3BeIe-
HHS BEKTOPOB:

a) H b, BTf; 6) J\_JE: " A_é;
B) AB u BC; r} BA, n CB,.

<>

4. aHbl eZMHMUYHBIE BEKTOPbI c_f, b, c. HNaBecTHO, HUTO
Zab = 120°, Zbe = 60°, Zae = 90°. Borumenure:

a)(a+c) {a+b), - >
6) yron mMeXay BeKTODAMH a+buat+e.



A. 1. Anexcanapos, A.JL. Beprnep, B. 1. Peiiguk
Mporpamma no reomeTpun

Ans yrnyGneHHoro uaydyeHusa

i

10 KNACC
COJEPHKAHHE OBYYEHHA

1. Beenenne

OcHOBHAafA Iellb — OPUEHTHDOBATH AECATHKJIACCHUKOB
B OpegMeTe CTeDEOMETPHH, NATh HeOOXOOUMEIe VKAZAHUA O pa-
6ore ¢ yueSHMKOM, BOCCTAHOBUTH HIPEeJCTABIEHUS O IIPOCTE-
ITHX MHOTOTPAHHHKAX, PACCMATPHBABIINXCA B OCHOBHOMH KO-
Jie, 1aTh OpocTeiinine HeoOXoARMbIe IPAaBHJIa H300paKeHNA Ha
IJIOCKOCTH HPOCTPAHCTBEHHEBIX (DHUTYD.

Bo BeenerEuM OPHBOAUTCH CXKATOE HUIBIOMKEeHHE AJEKCAHJ-
POBCKOM KOHIIENIUHM ITKOJbHOTO Kypca reomerpui. Ero o6asza-
TEeJLHO HAJO NPOYECTh VUEHHKAM, A €CJH 3TO HOCYHTAET HYM-
HBIM YYHTEJb, TO OOCYIUTH B KJIACCE,

2. OcHOBAHHA CTEepeOMeTpPHH

Axcuombl crepeoMeTpun. Crocolel 3afaHUA UPAMEIX H
IJIocKOoCTel B OpocTpaHCTBe. B3aMMHOe pacIoOOMeHHe ABYX
UpAMBIX B Hpocrpancree. OCHOBHBIE TEOPEMbl O TPEYIroJb-
HHUKAX KU HUX NpHMeHeHMe K BLIYMCIEHHI0 BBICOT, MeAWAaH U
OuccekTpuc TpeyroiasHuKa. Teopembl YeBwl u Merenana. Ila-
paJLIebHOe M LeHTpalbHOe NPOEKTHPOBAHUA. ¥ TBepHAeHUA
CYLIeCTBOBAHNA M eanHcTBeHHOCTH. llocTpoenua Ha miocko-
cru. Merox reomerpruecKmx wmecr. Metoawr npeofpaszosa-
Huil. IfocTpoeumss B mpocrpaHcTie. IlocTpoeHne nupaMug M
IPH3M.

OcHoBHAA OeJb — NMPHBUTHE JIOTHYECKOH KYJIBTYPEI
MBIUIJICHHUA ¥ 3HAKOMCTBO C POJbI0 AKCHOMATHKH B MaTeMaTH-
Ke Ha OpuMepe HOCTPOSHHA HAYAJILHBIX TIPENROXKeHnH cTrepeo-
MeTPHH Ha aKCHOMATHUECKOH OCHOBe; DABBUTHE NPAKTHIECKO-
r0 TIOHMMaHUA TeOMETDHH, ee BO3MOXKHOCTell 1A onmHMcaHHA
CBOICTB M NPH3HAKOB PeaJbHBIX NPEIMETOB ¥ HX B3aNMHOTO
PacIlONOKeHNA; [IOBTODEHHE BaYKHEHIIUX TeopeM TeOMeTDHH
TPEYroABHUKA M 3HAKOMCTBO ¢ 00Jiee TPYJAHLIMH BOIIPOCAMK
TeOMETDPHH TPeYyTOJIbHHUKA,

! o yuebanram «leomerpua, 10» (M.: [Ipoceemenne, 2005) u «Teomer-
pus, 11» (M.: Ilpoceemenne, 2006), aproput A. Il. Anexcanapos, A. JI. Bep-
uep, B. 1. PEUKHK.
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TlocTpoenmne pHUryp ¢ TEMHM HMJIM MHLBIMH 3AJ[AHHBIMH CBOMCT-
BaMH — TepBag ¥ BaXKHelnrasa sajgaua reomerpun. OCHOBHOH
IpeIMET IIKCABHOT'C KypPCca TeOMEeTPHH — BasKHeHITHe TeOMeT-
puueckre durypel. Mx Hamo OOCTPOUTH, HAUMHAA ¢ CAMBIX
TpPOCTHIX, 4 34TEM IIOCTEIeHHO TepeXxods K Bojiee CHOMKHEBIM.
V¥e B aKCHOMATHKE CTEPeOMETDHH M B CAMEIX IIepPBEIX Teope-
MAaX TOBOPHTCA O BOBMOKHOCTH «IOCTPOHTE» TY WM HHYIO (pH-
TYPY: ©epe3 mpu GaHHbLe MOYKY NPOXOIUN NAOCKOCHY, YePes
dae OanHble MOUKL NPOXOOUM NPAMAR, Lepe3d 08¢ Nepecexaio-
wueca npamsie npoxodum naockocmb 1 T. 0. ClIoBo «Ipoxo-
IAT» B STHX YTBEPHKISHHAX BO3ZMOMHO BAMEHNATH CJIOBAMEK
«MOJKHO TIPOBECTH», MOAUEPKHBAA HX HKOHCTPYKTHBHBIN Xa-
paxTep. B riaase 1 peub BIeT He TONBKO O MOCTPOSHUH (CYIHECT-
BOBAHWH) OPAMBIX M IJCCKOCTeH, HO H O MOCTPOSHHHN OHPAMUL
¥ OPH3M, a TAKKe oOCYIKIAIOTCA OOIHe BOIIPCOCLl MeOMeTpHYe-
CKHX IOCTPOEHHH Ha ILIOCKOCTH H B IIPOCTPAHCTBE.

B O6ssaTennHBli MHHHMYM COAEDMAHHA OPOPHIBHOIO
Kypca reoMeTpHd BHJIOuweH obmmmpHbiit pasgen «leomerpus
Ha TACCKOCTH». EcaW Beck aTOT pasjes H3VUaTeE OOHUM OJI0-
KoM B HauaJle 10 Kjacca, To Takoe HayueHHUe MOKeT 3aHATH Iie-
J0e TONYTOoAKke M CYHIeCTBEHHO COKPATHT H3yVUeHHe Bai-
Helilliero mOpegMeTa Kypca T'eOMETPHH CTAPLINX KJACCOB —
CTEePeOMeTPHH, UTO Heearenbo. IlooToMy Beck aTOT IJIAHH-
METPHYECKHHN MaTepHua/l [oMeleH B KoHie yaedaura «eomer-
pusa, 10». ¥Yyurear B 3aBHCHUMOCTH OT KOHKPeTHHIX 0DCTOA-
TEJALCTE MOMKET CaM pellaTh, KOrjga M3YYATE STOT MATEpPHAJ.
ApTopaM Kazasoch GBI PA3YMHBIM pasfgeliiTh €ro HAa TPH YacTH,
IepBYyi0 M3 KOTOPBLIX, CBASAHHYIO ¢ TPEYIOABHHKAMM, TeOMeT-
PHUYECKHMH MECTAMH K MeTOIAMH HNOCTPOeHU, H3Y4YaTh BMeCTe
¢ MaTepHajoM riaaznl 1.

AxcHomMa paceToAHRSA MTO3BOIAET ViKe B HAYale Kypca JATh
onpeneNeHusa HOHATHEH «paBeHCTBO (Uuryp» H «nopobue -
ryp» B o0llleM ciyd4ae.

3. IlepneHIHKYNAPHOCT: H NAPAJISJILHOCTh NPAMBIX H
ILTOCKOCTeH

[MepueHAUKYIAPHOCTE NOPAMOHR ®  11ockocTH. IlpusHak
HePIeHANKYAAPHOCTH NOPAMOH M mnockocTH. CBA3ZL MeXAY
OepHeHIHKYAAPHOCTBIO IPAMON M IJOCKOCTH H Iapajlieib-
HOCTBI0 NpAMBIX. OCHOBHEIE TeOpeMBLI O IICPIeHIHUKYIAP-
HOCTH IpPAMOH H IJIOCKOCTH. ¥TIOJd MEKIY ILIOCKOCTAMIH,
MNMepnenpukynsapuocTs mwiockocre, IlapanieibHOCTE TLIOCKO-
creit, ITapainenbHOCTs OPAMOH M ILTOCKOCTH. OPTOTOHAILHOE
IIPOEKTHPOBaHHE,

OcHoBHAaA MeJbh — H3YUeHHME BAaKHeHNINX OTHOLIEHHIH
MeXKAY IPAMBEIMH H NJIOCKOCTAMH — OTHOIIEHHH HepHeHAHKY-
JAAPHOCTH H NAPAJIEJLHOCTH, IaJbHeHIIee pasBUTHE IIPO-
CTPAHCTBCHHBIX IPEJCTABICHHH YICHIKOB M NPAKTHYECKOTO
OOHUMAHHNS MMM ['eOMeTPHH.
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Henrpancuas B Kypee 10 riaacca tema «llepueHiuKryigap-
HOCTE M NapaJIeNbHOCTE NPAMBIX U INIOCKOCTE» mpomosisxa-
€T JHUHHI reéoMeTpAH OocTpoeHWH. [leplIeHAUKYJIAPHOCTE H
NapaadeJBHOCTL — ABA BaMKHeWIINX OTHOHNIEHHUA TeOMETDUH.
IlepneHAMKYNAPHOCTE — 9TO MeTPUYECKOe IIOHATHE, Tapai-
JeJBHOCT: — adprmunoe. B oxpy:Kaiommeidl HAC pPealbHOCTH
OPHUCYTCTBYHOT HpeEMJe BCETD MeTPHUEeCHKIMe OTHOINeHUuA. [los-
TOMY aBTODBI, CTPEMSCH BCerZa IOAUEPKHYTH OPAKTHUECKYVI)
CTOPOHY T'€OMEeTPHH, B 9TOH TeMe CHAYANA M3YUA0T OTHOMIEHH A
NeplneHIURYAAPHOCTH (BaXKHENAINNM M3 HMX ABJISETCA OTHOIIE-
HEe HePOeHARKYIAPHOCTH UPAMOM M IJCCKOCTH), A 3aTeM IIe-
pPexofdAT K OTHOLIEHWIO NapaJsutenbHocTH. IIpu TakoMm momxone
OKAMKEeTCH, UTO MHOIHE TeOPEMBI O HAPAJIIGILHOCTH ABJIAITCH
IIPOCTBEIMH CJIEJCTBHAMHE TEOPEM O NeplieHAHKyaspHocTH. Teo-
pemMLl 0 HepPIeHINKYIAPHEOCTH U Hapailienshoctu A, JI. Anex-
CAHIPOB HA3BAJ «CTPOMTENLHOHN reoOMeTpHEeH».

4. Paccroanma m yrianol

Paccrosawe or Tournm xo ¢urypol. Teopema o Grmxalimmen
Touke. Paccrosarue mMexy durypamu. O0yue meprenIHKYIA-
pet. llpocrparcerBennas teopeMma Iludaropa. ¥Yroa memxzy ay-
JaMH, YTOX MEKAY IPAMBIMH. ¥ TOJM MEXRIAY IMIPAMON 1 ILIOCKO-
CTEIO. JIBYIpAHHBLIA VIO ¥ YroJ MedAy ILIOCKOCTSAMH.

OCHOBRHAH NEJb — HAYATH JUHUIO 8bIYUCACHIUI B CTe-
PEOMETPHH JIJIA PACCTOAHWHA A YIVIOB.

[loEsTHE pACCTOAHHUA OT TOUKH A0 PUIYPBI HO3BONAAET JET-
KO JIOKa3aTh TeopeMy 0 Oimikadnieil TouKe, YaCTHBIM CJAY4aeM
KOTOpPOH fABJIAETCS TEOPeMa O TPeX MepleHIHuKYIApPaxX, U pac-
CMOTPEeTE apajijle/ibHOCTL IBYX (HUIYP KaK ITOCTOAHCTBO pac-
CTOAHHUH OT TOUEK OAHOI (PHUTrypPHI 40 APYTOH (YTO W BAMKHO AJA
npakTuKE). CTONE JKe BAMKHO AJis NPAKTHKM W TIOHATHE pac-
CTOAHHSA MeXAY ABYMA ¢urypaMu. [IpocTpaHCTBEHHAS TeoOpe-
ma IIndaropa nomMoraer BLIMHCAATE paccToAHusa. Hayuenue yr-
JOB MeKAYy IPHAMBIMHM H IIJIOCKOCTSAMM 3aBEpIIAET 3TY TEMY.
OTMeTHM, UTO NOHATHH COHANPABICHHOCTH JOyUeil 1 yria MexX-
Ay JAYyYaMH CYIIeCTBeHHO YIIPOIIAKT UIYYeHHEe YIJOB MEIy
BEKTOPAMH ¥ Jejial0T €r0 BIONHE KOPPEKTHBIM,

5. TIpocTpaHeTBeHHBIE H IIOCKHe (PUTYDPEI M TeJa

Cdepa v map. BazanmMaoe pacnonoc:enne chepsl H HIOCKO-
ct. Kacatemeras nnockocrs chepol. CuMmverpus cdepsl u
nrapa. OmopHad NAoCKocTH., Boinykiaole ¢urypol. Iluamuap.
Konyc. ¥ceuemurl#t woHyc. Konuueckme cedenma. Inammc,
runepbona ¥ napafosia KAk reOMeTpHYeCKHe MECTa TOYeK,
OKpPYMEHOCTH B YIAbl. IIpomopuuoHalsHOCTE OTPE3KOB XOPA 1
CeKyITMX OKpPykHocTel. Teopema 0 KacaTellbHOH W CeKyHIeil,
BrnucasHble M OMMCAHHLIE YETHIPEXYIOJIbHHEH,

OcHoRBHASA 1LeJNb — NO3HAKOMHTE YUAIHHUXCHA C IPOCTel-
IMHMH ¢BOHCTBAMM NPOCTPAHCTBEHHBIX (huryp spainenus (cde-
PEI ¥ IHaPa, OUJIHHIADA U KOHYCA), ¢ UX IJIOCKHMMI CeUeHHUAMH,
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A TAK)KEe PACCMOTPETE Te IJIAHWMETPHUYeCKHe BOIPOCHEI, KOTO-
pble BXOZAT B CTAHAAPTHI M CBA3AHLL ¢ OKPYHHOCTRIO.

Hzyuaenne chepsl ¥ 1rapa, IHIHHAPA 1 KOHYCA B yueOHHUKe
«'eomerpua, 10» mpeamecTByeT H3YUeHU) MHOTOTPAHHUKOB B
yuebuure «l'eomerpus, 11s, Tak Kak cTpoedHne Guryp Bpaime-
HHUA TIpPOILIEe CTPOEHWA MHOTOTPAHHUKOE: (PMIYDBI BpAIeHHS
XAPAKTEPUSYIOTCA MJOCKOH (hUTrypoili — CBOMM MepHAHaHOM
(T. e. OUIrypHl BpalleH¥A Kax Obl ABYMEpHHBI), a AN MHOTO-
TPAHHUKOB TaKOH XapaKTepHCTHKH HeT — MHOTOTPAHHUKH,
IO CYIIeCTBY, TPeXMepHBbI, OHH CJOXHee (GUTYD BpAIeHHS.
CrepeoMeTpHYeCKHHE MaTepHas 3ToH TeMbl BO MHOTGM OILHMCA-
TeJBHBIH, TEOPEM B HeM MaJo. B aTo#l TeMe HaunHaeTca obcyx-
JeHHe BajKHOTO BOIPOCA O CHMMETPHU HUuryp.

IMocrpoene nTupaMu 1 OpH3M B TeMe «OCHOBaHHSA cTepeo-
MeTPUH» HOACKA3BIBAET, KAK KOHCTDYKTHBHO MOMHO OIpeae-
JHUTE UAJWHAPBL 1 KOHYCHI ¢ HPOM3BAJIBHRM OCHOBAHHWEM, B3AR
B KayecTBe HX OCHOBAHUA M100yi0 ILTocKyio Gurypy F. HYrobwl
IOCTPOMTH MUIUHAP, HAJO M3 BeeX ToueK HUrypwl F OpoBecTH
napajiaenbHble U paBHEBEIE APYT APYTY OTPEe3KH, He JiesKalliie B
IJIOCKOCTH 5TOH (GHUIYypRI. ITH OTPEe3KM H 3ATONHAT IHJAHHID,
OCHOBAHHEM KOTOPOrQ ABaAdeTcHS Gurypa F; caMu OTpe3sK¥ Ha-
JLIBAIOTCA OODASVIOUIAME TOTO HHJIHHAPA., YTO0Bl MOCTPOHUTH
KOHYC ¢ OCHORaHUeM F M ¢ BepIliMHO# B HeKoTopoH Touke P (He
Jerxalned B IMIOCKOCTH (GUrypnl F), Hago TOUKy P COEAUHUTH
OTpE3KAMH CO BCceMH TOUuKaM¥ ¢urypbl F. DTH OTpeskKu M 3a-
OOAHAT KOHYC ¢ Bepiiuuoil P 1 ocHORaHueM F.

Teneps npuaMmy (MHPAMHUAY) MOMKHO ONpPEIeIUTE KaK ITH-
JHMHAD (KOHYC), OCHOBAHHEM KOTOPOIO SBISAETCH MHOTOYTOJIb-
HHUK. BamH0O OTMeTHTE, YTO [IPHU TAKOM IIoAXoIe He Tpebyercs
CJA0XKHOE ITOHATHE MHOTOTDAHHUKA.

H3z ofimux ¢BOHCTE DHAHHIPOE M KOHYCOB MOK&3LIBAIOTCH
JIAIITE IIPQCTLIE TeOpeMEl 00 HX CeYeHHAAX IJIOCKOCTIMH, Iapai-
NeJBHBIMH HX OCHOBAHHAM. BBEIASAAIOTCHA IIPAMBIE [HIJIHHIDE
KaK THJIHHAPLI, O0pAZVIOHIME KOTODHIX NepPUeHTUKYISPHEI
IJIOCKOCTH WX OCHOBaHHA. [IpAMBIe MIJIMHAPLI 32TE€M CHITPAIOT
BAMKHYIO POJB B TeOpHH 00bemMoB. TpaauIlMOHHBIHA I[UJIHHID
Bpaledud — 3T0 MPAMOH LOHJAMHIP, OCHOBAHHE KOTOPOIo —
KPYyT. A TPAJARIMOHHBIN KOHYC BPAMIEHHA — 3TO KOHYC, OCHO-
BAHHEe KOTOPOT0 — KPVTr H BEPIIHHA KOTOPOro NPOeKTHPYETeHA
B IeHTp ocHOBaHHA. O0IIadA ToUKAa 3peHUsA HA MUIMHJDPEH I KO-
HYCBI H KOHCTPYVKTHBHBIH TOJAXO0A K MX ONpeleleHWIO AEJAI0T
COOTBETCTBYIOIIMH MM Pa3fies B IMKOJbHOM KYPCE CTEpPEOMeT-
PHMM NOPOCTBEIM M HADMAZHBEIM. TaKofl HOAX0IL CYLIECTBEHHO
obaertuT BBIYUIHCAeHHe 00BeMoEB Tea B 11 Kmacce. B maparpa-
de, TOCBAINIEHHOM KOHYCY, pPacCMaTpPHBAIOTCA KOHHYECKHE
CeueHHA.

dasepmaercsa Kype reomerpuu 10 KRiacca M3yUYeHHMEM TexX
IIAaHUMeTPHUYECKHNX BOIIPOCOB, BKJIIOUeHHBIX ceifuac B CraH-
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JapTsl OpoUILHOTO YPOBHA Kypca I'eOMETPHM B CTADIIAX

KJaccax, KOTOPbIe CBA3AHBI C OKPYHHOCTRIO.

Pezepn

OcTaBminecs 4achl BO3MOMKHO HOTPATHTE HA HM3YYEHHE TEX
BOOPOCOB, KOTOPLIe NOMEIICHbl B KAUeCTEe JOMOJHEHHHA K Ia-
parpaiam yuebHUKA «[eomerpns, 10», Hanpumep « Tpexrpan-
HBIe YIIBI», «CdepHdecKHe TPeyroJLHHEH», <«BRINYyKILIe Te-

Ja» M T. II.

IIPAMEPIHOE 11INAHHPOBAHHE
YYEBHOI'O MATEPHAJA

I BapmanT: 2 w B Hefedw, beero 68 u
IT papwanT: 3 u B Hegentw, secero 102 u

Konuuecrso uacos

Homep
Coxepsxanne MaTepuala
naparpada
I IT
Brenenue 1 1
T'xara I. OcHOBAHMA cTepeoMeTPHH 17 18
1 AXCHOMBI CTEPeOMEeTPHH (M TIOBTOpE-
HUEe OCHOBHEIX TEOPEM © TPEYTOJILHH-
Kax, n. 20.1) 6 6
2 Crioco0sl 3aJIaHEA TPAMBIX M TIIOCKO-
cTell B IpoCTpanCTBe 2 2
3 BaauMHOe DACITIONIOMEHHAE JBYX IDH-
MEIX B NPOCTPAHCTBE 3 3
4 IlapannentHOe HpOEKTHROBAHKE 2 2
5 CylnecTBOBAHEE B €THUHCTEEHHOCTD,
ITocTpoenus 2 2
6 06 agcuomax 1 1
Pemenne zagau — 1
KorrponsHast pabora Ne 1 1 —
Konrtrponsuas pabota Ne 1 (yray6a.) — 1
T'naga II. IleplieHAMKYISIPHOCTE N MAPaJLiielik-
HOCTE MPAMBIX H IIOCKOCTEH 19 24
7 IlepnenguKyAAPHOCTL IPAMON U
IJIOCKOCTA (3epKajibHAasA CHMMEeTDHH) 8 8
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Hpodonxenue

KonuuecTro uacos
Howmep
Cogepxanrie MaTePHATA
naparpada
I 11
8 HepneHAUKYIAPHOCTS ILAOCKOCTEH 3 4
11 OproroHaneHoe MPOEKTHPOBAHNE 1 1
Konrpoaruas pabora Ne 2 1 —
9 IMapannenbHEbIE MIOCKOCTH 3 5
10 [IapannensHoCTL IPAMONH U NAOCKO-
eTH 2 3
Pemrenne samau 1 2
Konrpogsaas pafora No 2 (yrayGa.) — 1
§ 20. BepHeMcHa K ILTaHHMETPHH — 4
n. 20.2. Teopemrr Yerrl u Menenan — 2
m. 20.5. 'eoMeTpHuecKIle MecTa TOUEK — 2
I'nasa III. PaceroAaama 1 yriabL 11 20
12 Paccroanue Mexay GurypaMm 3 6
13 ITpocrparcreerran Teopema [Tuda-
ropa 1 2
14 ¥rawl. Jonoanenue x § 14} 6 8
Pemenwe zagau — 3
Kourponwias pabora Nt 3 1 —
Konrponeuas pabora Nt 3 (yray6n.) — 1
I'masa IV, [IpocrpancTeesnnnie u nockne u-
I'Ypbl M TeJa 20 30
15 Cdepa 11 wap. Honoanenne K § 15 4 6
16 OnopHad HIAOCKOCTE. BeITyKabe (hu-
Typbl 1 2
17 Iluanuaper. Jonosxnerue k § 17 2 4
18 Komycri, Yeeuengrle Rouyesl, Jomoi- :
venue K § 18 3 7

! JononHennsa x naparpadaM usydaiores npy 11 BapuanTe IIaHMPOBAHKAA.
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ITpodoaxenue

KonuuecTso 1acos
Homep
Cogepsxanue MATeDHAAIA
naparpaca I I
19 Tena 1 1
20 BepreMcsa K ILIAHUMETPUH 8
n. 20.3. Teomerpusa oXPYKROCTH 2
n. 20.4. BnucaHHbBIEe 1 OMIMCAHHBIE
YeTLIPeX YIOILHHUKK 2
n. 20.6. PeinteHde 3afad ¢ TOMOIIILK
recMeTpHYECKHX IIpeofpazoBauuii 2
Pemenne 3agay — 3
Kourponnuas pabora Ne 4 1 —
Kourponbaas paGora Ne 4 (yrooybir.) - 1
Pesepr — 9

EOHTPOJLHBIE PABOTDAI

Koutponnusle paborel anxa 1 BapuaHTa DNaHMPOBAHHSA
npuBegeHsl Ha c. 61, Konrponsssie paboTel ana 11 sapuanTa
miasuposarus (yray6a.) cocraBienbsl Ha 2 u. YUuTeAb HO
CBOEMY YCMOTDPEHHI) MOM{ET COKPATHTL KOJMYECTBO 3aJaHmui
B HMX HIX JOTMOJAHHTh KOHTPOJbHEIE pabornl pia 1 BapuaHTa
IIaHHPOBAHUA KAKNMH-JIAOO 3aJaHAAMM M3 JaHHBIX paborT.
pyrne BapuauTel KOHTPOAEBHBIX palor nna 11 sapuanTa naa-
HUpOBAHNA InpuBeaeHnr B KHuUre B. M. Ilanosckoro m ap.
«¥raybneunoe mayueHne reomeTpun B 10 riacce»,

Konrpoasras paGora Né 1
Bapuwanat 1

ABCD — ppaeunsHBLIH TeTpasip, pedpo xoroporo paesHo 6.
Toura K — cepeamna peGpa DA, Touka L jieskur Ha pebpe AC,
Touka M mgexxur Ha pebpe DB.

1. Ilyery CL =2, DM = 2. Hapucyiite ceueHHe TeTpasjipa,
npoxofsmmee uyepes touku K, L, M.

2. Ilvers CL = 2. 'me gonKHa HAXOIMTRCA HA pebpe DB Touka
M, uToOLI cedenme Terpasapa mwiockKocTteio KLM Gvlino Tpame-
nuein?
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3. Hna Tpanenuu, DOJYUYEHHOHN B I. 2, BeIUucaute LM,

4. IIycrs M — cepeguna pebpa DB. PaccMaTpuBalOTCA Bee-
BO3MOJKHEBIE TPAIlEIIUH ¢ ocHOoBaHmeM KM, apngmomiuecs ceue-
HAAMHA TeTpasapa. B KakKMX rpaHMnax JeXHT JHATOHATE Ta-
KHX Tpamernmii?

5. Ilyecte M — cepenuna pebpa DB, Touka L jexuT na pebpe
AC, CL = 2, Touka N nme;xur #a pebpe CB, CN = 2. Yemy pas-
HA AJHHA OTPe3Ka, JIeMKAIIero B TeTpasape, MPOXOAAILEro de-
pes N, nepecekaiomero DA u ML?

6. Moser JM mIomagk cedeHHs, Opoxodamiero depes KM,
paBHaATECA 152

Bapwmant 2

ABCD — npaBuibuHBIR TeTpas/p, pedpo KoToporo paBHo 6,
Touxa K — cepeauna pebpa DA, Touka L mesxut Ha pebpe AC,
Touka M gexur Ha pebpe DB,

1. IOyeres CL =4, DM =4. HapucyiiTe cedeHHe TeTpasapa,
opoxonsamee dyepes Touku K, L, M.

2. Ilyere CL = 4. I'me goaxiua HAXOAUTECS Ha pebpe DB Ttourka
M, uTobbl ceueHHe TeTpasipa mockocTeio KLM 6pli10 Tpate-
ouei?

3. Hna rpanenuu, NOJAYUeHHOH B m. 2, Buiunciute LM,

4, IIyecre M — cepeamua peépa DB. Paccmarpumbatorca Bee-
BOBMOMKHBIE Tpalelyd ¢ ocHoBaHHeM KM, ABIAOIIHECH cede-
HHAMHE TeTpasipa. B KAKUX rpaHEANAx JeXHT JHArOHAJL Ta-
KHX Tpamemui’?

5. Ilyere M — cepeguna pebpa DB, touxka L nexuT Ha pebpe
AC, CL =4, touka N ne:xuT Ha pebpe CB, CN = 4, Yemy pas-
Ha OJHHA OTPEe3Ka, JeKalllero B TeTpasipe, NpPOXoAAINero ue-
pes N, nepecerarouiero DA u ML?

6. Moser np nnomaab ceueHus, IOpoxonaifero uepes KM,
paBHATBHCA 157

Kourpoasuaa patora Ne 2
Baprant 1

OcHOBaHWEM 4YeTHIPeXYTOJbHOE mupamunbel PABCD sasiusa-
erca pomG ABCD. I'panu PAB n PBC nepneHIuKYJIAPHEI
ocHosaruw, LABC =60°, PB=BA=1.
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1. Yepes AC OpoBogaTca CeUeHHSA »TOH NUPAMHALI LIOCKO-
CTAMHM;

a) MepheHAnKyJaspHoi PD;

0) mapananennHo# PD;

B) NepHeHIMKYJAPHOH mnockocta ABC.

Pacmono:xuTe mnoinaad 9TUX cedeHu# S,, S, S, B Dopagke
BOBPACTAHMA.

2, IIporoaaTci ceueHus, nepoeHAHKyIApHble PD. Kaxkoe us
HUX HMeeT HaHOOJLINYH) IIOIAAL IPOEKIHH HA IJIOCKOCTh
OCHOBAHHA?

Bapwaunr 2

OcHoBaHHEM UYeTHIPEXYTOJLHONH nupamMmuanl PABCD asna-
erca pomG ABCD. Tpaun PAB w PBC nepleHIHKYIAPHB
oCHOBaHNO, L ABC =120°, PB=BA=1.

1. Yepes AC npoBOATCA CeYEHHA 2TOH MHPAMHIABI IIJI0CKO-
CTAMU:

a) nmepoeHiHEyIApHOit PD;

6) mapasanensHoil PD;

B) OepUeHZUKYIAPHOH naockoctua ABC.

Pacnono:xuTe nuomaay arux cedenwi S,, S, S, B mnopaake
BO3DACTaHW .

2. IlpoBoaartca ceuenms, nepueHguryaspasie PD, Kakoe un3
HHX HWMeeT HAMOOJLIOYK ILIOIAAbL HPOEKIMM Ha ILJIOCKOCTh
OCHOBAHMA?

Kourtpoarunaa paGora N: 3
Bapuargr 1

JBe mpaBuneHble nupaMuibl DABC w FABC ummelor obuiee
ocHoBaHNe ABC u pacnosoKeHsl 110 pasHblé CTOPOHBI OT HETO.
Bce nnockne yraw npx Bepmrrzax D u F — npamere. Boxosoe
pebpo Kaxenon nupamuibl pasuo 1. Hafinure:

a) paccrosHHe OT Touku C ao naockoctan ABF;

0) paccrosmwme or Toukm D mo Tpeyroasauka BCF:

B) YTOJ O MeXny npameimu AD m BF;

r) yroa § mekay mpamoit AD u mnockocreio BCF;

o) yrom y memxay naockocramMu ACD u BCF;

e} mrowmans npoeklun rparn ADB na mnockocern BCF,

Bapuanr 2

Oee nmpasuabHble nupamuanl DABC m FABC wmmewnT obimee
ocHoBaHue ABC K pacHoio:KeHbl 0O DAa3HbIE CTOPOHBI OT HETO.
Bcee nmockne yrown npn BepmnHax D n F — upsameie. AB = 2,
Haiigure:
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a) paccToAHHe OT TOUKH B 10 maockoctn ADF;

0) paccroaHue or ToukH F go rpeyrosibHHEAa BCD;

B) YIOJ O MeXIy npAMbiMH AD u BF;

r) yrox P mesxay mpamoii AD u maockoctby BCF;

A} yroa y Mesxnay naockoctamu ACD un BCF;

e} muomank opoeknuu rpadu ADB Ha mrockocrs BCF,

KourponsHan patora No 4

Bapmaur 1

II1ocKkoCTh O ABAAETCA OHOPHOM OJMA KOHyCa H IIapa, IpH-
yeM IPOXOAHNT uvepes oCHOBaHMe KoHyca. lllap ¥ xoHYC MMelor
eIHHCTBEHHYVIO 00IOVI0 ToUuKy K M near ¢ OJHOH CTOPOHBL OT
o. Pagnye mapa pareH R, o0pasyiomas goHyca pasua L u co-
CTABJIAET ¢ OCHOBAHUWEM VIO (.

1. Ha xaxoM paccToAHHN OT (f HaxogutTca Touxa K7

2. TIpm rakom R HaxogATcsa HA OAHON OpAMON LeHTDP ilapa,
IeHTp OCHOBaAHWA KOHYCA B Touxa K7

3. Yepea Toury K OPOROJHUTCA IJIOCKOCTH [3, mapaisenbHas o.
MoryT iu 6BITH PaBHBI CeUEeHNA OIAPA M KOHYCA MJOCKOCTHIO [
npu Herxoropom R?

4. Tlyere paamyc mapa yioBjJeTBopdeT yciaoeuio 3. Croabko
OOoRcO0HBIX MTAPOB MOJKHO PACIOJIOMHATE TAK, YTOOLI KA IBIH
U3 HAX UMeJ eIUHCTEeHHYIO TOUKY ¢ IUIOCKOCTBIO, KOHYCOM M
KAacaJcsa ABYX COCeJHHX 11apoB?

Bapuasnr 2

llrockocTs ¢ ABAAETCA OOPHON ANA KOHYCA M IIAPa, UPH-
4eM IIPOXOZAT Yepes BepPIINHY KOHYCA MepPHeHAUKYIAPHO ero
BpicoTe. Illap 1 KOHYC MMEOT eIUHCTBeHHYI0 06mIyI0 Touky K
H JIeRAT ¢ OZHOH cTOpoHHI o1 (. Paauyc mapa paeen K, oOpa-
aymolllasd KoHyca paEHA L U cocTaBndeT ¢ 0CHOBAHWEM YIOJ .
1. Ha xaxom paceToaHHU or ¢ HaxoguTcesa Touxka K?

2, Ilpn rakom R HaxogATcsa Ha OAHON OpaAMON HeHTD Iuapa,
LIeHTP OCHOBAHMA KoHyca M Touka K7

3. Yepes Toury K NMpPOBOAHTCS IJIOCKOCTD B, mapajaienrnHas o.
MoryT su 6BITE DABHEL CEYeHUA NIapa M KOHYCa TJOCKOCTRIO P
OpH HeKoTopoM R?

4. Myers paguyc mapa YIOBIeTEOpAer ycaobBiio 3. CKOIBKO
MOACOHBIX IMAPOB MOYKHO PACIIOJOMHTEL TAK, UTOOBI KajKbIH
U3 HUX MMeJ e[HHCTBeHHYIO TOUYKY € ILIOCKOCTLI), KOHYCOM H
KACAJICA JABYX COCEJHUX MIapoR?
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11 KANACC
COTEPHAHNHE OBYUYEHMHS

1. MuororpaHH¥EH

MHuoTOrpaHHUE H er0 aaeMeHTHl. JBa MOAX0AA K olpeaesie-
HUIO IIOHATUA ¢ MHOTOTPAHHHKW» . MHOTOrpannas IIOBEPXHOCTD
¥ pa’eepTra. [Ipusma Kak 4acTHBIH caydadl mmaumegpa. Ilpa-
BuALHAA npusMa. llapannenenunexn. llmpaMuaa kayg yacTHBIH
caydyall KoHyca. IlpapunbHad numpamuzaa. BRIIyKIBIE MHO-
rorpaEHuku. Teopema S#aepa. Muororpansble yrael. Ilpa-
BHJILHBIE MHOTOTDAHHNKN. CHMMETPHUS LPABHJILHBIX MHOID-
TDAHHEMKOB, OPABHJLHBIX MMPH3M H TPABWJBHEIX TTHpPaMHZ,.
ITonynpaBHABHEIE MHOTOTPDAHHHAKH.

OCHORBHAA IeNb — ONPENeNUTh HOOHSTHE MHOTOTDAH-
HHKa KaK Teja, OIPAaHMYEeHHOr0 KOHEYHBIM YHCJIOM MHOTO-
YTOJMBHWUKOB, 4 TAKIKE JaTh PABHOCHJBHOE 3TOMY OIpeleJeHHI0
KOHCTPYKTHBHOE OIpeleJeHre KAK Teay, COCTABAEHHOMY U3
TETPARIPOR, PACCMOTPETL HanboJee BAMKHBIE YacTHLIE CIYYaM
MHOFOTPAaHHHKOB M UX CUMMETPHH, J0KA3AThL TeopeMy Jilaepa.

Y106l KOHCTPYRTHBHO ONPENEINTh MPH3MbLI M HHPAMHILI,
obmiero MOHATHS MHOIOTPAHHMEKA He Tpedbyerca. Ono momano-
OuTcA aaA onpeledeHnH BREITYKJILBIX MHOTOTDAHHHMKOB, IIpa-
BUJIGHBIX MHOTOTDAHHUKOB ¥ T. 1.

Ilpn uayuyeHun MHOTOTPDAHHMKOB OGOJLUIOE BHUMAHHE yie-
JACeTCA MX CHMMETPHNH,

2. O0Bems1 Ten

O6beMLI MPOCTEIX Tel. SaBHCUMOCTE 00'B€MA TelIa OT MIO-
majgel ero ceueHHMM (OpefcraBieHHue o0BeMa HHTEIDAJIOM).
O6BeMbl DUAMHAPA (IPH3MBI), KOoHYCa (DHPaAMHABI), HIapa, Tel
BpaineHuda. MameHenue obbeMa IIpH IIOTOOKHIH.

OcHOBHAA LeaAb — ONPEAC/]HTL IOHATHE 00BEMA MPO-
CTOTO TeJsa K BBIBECTH (DOPMYJBI AJA BBIUHUCIEHHA O6BEMOB
BAMKHEHINNX Tes.

Bonpoc o6 obneme Tena TpYAHBIH, M TOUHOE ero pelIeHINe
BBIXOAMT 34 paMKH dJeMeHTapHoH reomerpHu. llosToMy B
mEKoNsHoM yuebunre «leomerpust, 11» mia monydyeEnA Heol-
XOAUMBIX Pe3yIbTATOB MCIOMBIYIOTCA W HATJIATHO OUYEBUIHBIE
coobpaxennsa. CHauana yCTAHABIUBAETCH, YTO 06HEM IPAMOTO
HMUIHHAPA ¢ IPOUSBOJIBHLIM OCHOBAHMEM PakeH TIPOU3BEeIeHHI0
ILJIOIaAd GCHOBAHMUSA IMUAMHADA HA €00 BBICOTY. 3aTeM ¢ IIOMO-
B0 2TOT0 TIPEIMOXMKEHUH [IOKA3BIBASTCH, d9TC0 00BeM paBeH
HHTErpajIy OT ILIOMIAAY €0 HOIePeYHBIX CedeHHH., YMes BbI-
YUCAATE IUIOMIaAN TMONePeYHbIX CeMeHUH BasKHefIInX Tel, Ha-
X0AuM HX O0BEMEI.

3. IloBepxHOCTH M MX MaoCmMAIH

OcHOBHAA Helb — HOIHAKOMATEL YICHAKOB C IIOHATHA-
M IIOBEPXHOCTH H IeOMETPHHM HA MOBEPXHOCTH (T. €. ¢ BHYT-
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peHHell reoMeTpHed IOBEPXHOCTH), AATH OIpelelieHHe I110-
Ay BBIOYKJOH IIOBepPXHOCTH M BBIBECTH QOPMYJILI IndA
BEIUHCIeHUA ILIoldaneil cdepri, NUIHEAPA M KOHYyca, IIO-
3HAKOMHTL YUYEHHKOB C ajleMeHTaMH chepHUecKoH TeoMeTpHH.

Crporoe pellleHHe BOIpoca 00 M3MepeHHH IIOMIALH IIOBEPX-
HOCTH BEIXOJZWT 33 pAMKH dJeMeHTapHo# reomerpuu. IlosTomy B
yuebnure «['eomerpnda, 11» B aTOH TeMe TOKe OMAPAIOTCSA HA HA-
MIAZHO OYeBHIHEIC OOJ0KeHusa. TpyIHOCTE 2TOr0 BONpOCA JarkKe
JAJIS BBIIIYKJBIX NOBepXHocTell minmocTpupyer npumep lllepapoa,
nNpHBeAeHHBIA B yuebuuke «[eomerpus, 11». MaMepasa nnowmagn
BLINMYKJBIX MOBEPXHOCTEH, ANNPOKCAMHADPYIOT HX ONHCAHHLIMM
BOKPYI' HUX MHOFOrpaHHMKAMM, HO AJH KOHYCOB ¥ IIHJHWHAPOB
MOJKHO paccMOTDETh U HX pasbBepTKH. B 5Tol TeMe paccKa3sbIBa-
€TCA U 0 TAKUX BEIax, KOTOpEIe AeKAT 38 PAMKAMH TPaaUIHOH-
HOHl 9BKJIMAOBOH reoMeTpHM, HAIpHMeD 00 OJAHOCTOPOHHUX R
ABYCTOPOHHUX IIOBEPXHOCTAX, O KapTorpadyiriecKoil mpobaeme.

4. BexTophl 1 KOOPIHHATHI

IMousitue BexTopa. COHANPABIACHHOCTE U PDABEHCTBO BEKTO-
pos. Cnosenye BeKTOPOR. ¥ MHOMKEHHE BEKTOPa Ha yncjo. Pas-
Jo:KeHHe BeKTopa mo dasucy. Bekropuniii meton. KoopauHaTh!
BeKTOpa. eilicTBHMA ¢ BEKTOPAMH H JeHCTBHA C KOOPHHHATA-
Mu. CralspHoe YMHOM(EHNe BeKTOPOB. BeKTopHOe YMHOMEHHE
BeKTOpOB. [[eKapTOBLH KOOPAMHATEI B IpocTpaHcTBe. MeTton
roopauHat. PopMyaa AaA pacCTOAHNA MeKIY TOUKaMH. ¥ paB-
Henue ceprl. YpapHeHme IIOCKOCTH. PopMysia paccToauusa
OT TOYKH 0 NIQCKOCTH,

OcHOBHAA I eJb — DO3HAKOMUTHL BEIIYCKHUKOB CPEJI-
Heil HIKOJBI ¢ METOLOM KOOPAHHAT M BEKTODHEIM METOOM.

Hpen 1 MeToABI COBPEMEHHON reOMeTPHH B IIKOJLHOM KYp-
ce reOMeTpPHH - 3TO MeToi IIpeobpaszoraHuil, MeTon KOODIH-
HAT W BEKTOPHBIA MeTQ;l. B Kypce OCHOBHOM IKOJbLI OHHU YyiKe
paccMaTpUBAIHChL. TaKk UTO ¢ MASHHOH CTOPOHLl H3YUeHME 3THX
BOIIPOCOB B KYPCE CTEPEOMETPHM HHUYErs HOBOT'O HE JAeT.

BerTopbl ¥ KOOpAMHATBEL 0 IpPHUpOIe CBOeH MHOIOMEDHELI.
B yuebuuxe «l'eomerpus, 11» MHOrme BOIpoOCH pacCMATPHEA-
OTCA 10 AHAJOIHH € COOTBETCTBYICIIHMI ILIAHHMETPHYCCK HME
BONIpocamMu, IIpy 3ToM OPOUCXOAUT NOBTOPeHHe TeMbl « BeKTo-
Pbl 1 KOOPAHMHATRI», H3VIECHHOH €11le¢ B OCHOBHOH ITKQJIe, HO HA
cTepeOoMeTpHYeCKOM MaTepHale. CVHNIeCTBEHHBIM PACIIHMPEHN-
€M B 3TOH TeMe ABJAETCA U3YUYeHHMEe BeKTOPHOTO VMHOMEHHA
BEKTOPOB, HYJKHOTC B Kypce (PH3MKH B Kiaccax ¢ yrayGsed-
HEIM HM3yueHHeM (PHIHKH.

5. JipM:kenus

IlpecopasoBanusa ¢uryp. [BH:KkeHHs M paBeHCTBO HHIYP.
YacTHple BHABI JABMKEHUI: HapaJlyIeNbHBIH IIepeHoc, IeHT-
pajibHag CHMMETPHA, 3IePKAABHAA CHMMETPHA, IIOBOROT BO-
Kpyr npamMoil, Knaccuduranma asuxennii, OOmee moHATHE
CHMMEeTPHU, CPyINa CHUMMETPHH,
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OcHOEBHAA Meab — JAaTh TEOPUIO ABMXKEHWH IIPOCTPAH-
CTBa: AOKA3aTh 00l[Ae CBOMCTBA NBUIKCHHIN, M3YUHTEL YACTHEIE
BHJBI ABMMeHMWI, JOKABATL KIACCHPUKAIHOHHLIE TEOPEMEI,
PACCMOTPETE CHMMETPHIO (BPHUTYP.

B 37T0il TeMe OBMKeHUHA CTAHOBATCH He METOAOM HCCIENORA-
HHMH B reOMeTpHH, & NPeIMeTOM CAMOCTOATENLHOTO H3VUEHHA.
BasxnocTh 9TOH TeMbl A4 COBPEMeHHOr0 YTIIYOJeHHOrc Kypea
reOMeTPHH B TOM, YTO OH4 AHAJOTHYHA HCCIEJOBAHHIO PYHK-
UK B MaTeMaTHYeCKOM aHaJinae.

6. 3arkaoueHne H HTOTOBOE NMOBTOPCHHE

CoepeMeHHas reomeTpua (reoMeTpHs HA NOBEPXHOCTH, reo-
metpusa JlobauercKoro, MHOroMepHbIe pocTpaHersa). OcHOBa-
HUA reoMeTpHH. ['eOMeTpHA M AeHCTBUTENbHOCTE.

OCHOBHAA 1IeJdb — JAaTh MPEACTABIEHHE BHEINTYCKHHKAM
cpefHed HIKOJbI 0 PeOMeTPHM KaK O JKHBOH, pasBMBaIeicsa
HayKe, WCCHEAYIONIE OKPY:KAIOHIHE Hac MHpP, 4 HEe KaK O 3a-
CTBIRIIEM MEDPTBOM TIpEAMETEe, a TAKMKEe IOJATCTOBUTH BBITYCK-
HUKOB K HTOTOBOH ATTECTAIIHH.

IPUMEPHOE IIJAHTHPOBAHHE
YUYEBHOI'O MATEPHAJA

I BapuanT: 2 u B negeso, Beero 68 u
II BapuanT: 3 4 B Hegento, Bcero 102 u

KoauyecTBo 4acoB
Homep
Cogmeprrkanne MaTepuaia
naparpadga

1 11
T'nasa V. MHoTroTpaHNHKHN 15 22
21 MHOroTpaHHUK U €TI0 IJIEMEeHTR 2 3
22 TTpusamsat 3 3
23 TMupamuaer 5 5
24 BHIITyKJ/IbIE MHOIOTDAHHHEKH 1 2
25 Teopema 2#nepa 1 2

26 IIpaBuaLHLIE U TIOJYIPABHIILIEIE
MHOIOIPAHHHKH 2 3
Pemnenwme zagau — 3
KourpoarHaa pabora Ne 5 1 —
HKouTpoanHaa pabora Ne H (yraybi.) — 1
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ITpodonxcenue

Kosauyecrso gacor

Homep
naparpaga Cogepikanne MATEPHAIA
1 I
T'naga VI. OGbemnr 10 12
27 Oupenenenue Iwionaau 1 obbemMa 1 1
28 O0BpeM NpAMOre MILTHHADA 1 2
29 IIpeacrasnenye 06'beMA HHTETPAIOM 1 1
30 OfrbeMEl HEKOTOPBIX TeN 6 6
Pemenne ganaa -— 1
Konrpoarean pabora Ne 6 1 —_
Konrponnraa paGora Ne 6 (yroy6n.) — 1
Inara VII. ITogepxmocT 6 12
31 T'eomeTpua MOBEPXHOCTH — 2
32 ITnomians MOBEPXHOCTH 4 6
33 Cdeprueckasa reoMeTpHA — 2
Pemmenue sagaq 1 1
Kortpoasnas pabora No 7 1 —
Korrpoasras pabora N 7 (yray6a.) — 1
Tnarsa VIII. BeXTOopM M KOOPAHEATEI 16 21
34 BexTops 4 6
35 Paznomxenne BEKTOPA HA COCTABJIAIO-
e 2 3
37 Koopzunarm 6 8
Pemenne zapau 3 3
Konrponsraa pabota Ne 8 1 —
Konrpoarhas pabora Ne 8 (yray6..) — 1
I'nana IX. TIpeofpazosanusn 8 13
38 JBvKeHns ¥ ux ofiue CBORCTRA 2 2

86




ITpodoanenue

KomnuecTeo wacos
Howep C HHE MATepHala
naparpada QRepHa p
1 IL
39 YacTHEBIe BUOLI JBHMCEHUIH IDOCTPAH-
CTRA 4 4
40 TeopeMEl 0 3aJaHAN JBAKEeHRAIT
B OpOCTpaHeTEe — 2
41 Kinaccmhukanns ABHMKeHHI — 2
42 Crymerpus 2 3
Konrponsuasa pabora Ne 9 (yray6u.) 1
I'nmasa X. CoBpeMeHHAA TeOMETPHA U TeOPUH
OTHOCHTEILHOCTH 2 2
Hrorosoe noeTopeune 7 11
Pesepr 4 9

KOHTPOJIBHLBIE PABOTHI

Kourpoapusie padorsl aaa [ BapuaHTa NAaHUPOBAHAA HPH-
eBenendl Ha ¢. 68, Konrponsaste paborsr miua Il BapnasTa mra-
HUpoBaHuA (yrayOJ.) cocTaBNeHsl HA 2 yaca, ¥ UHTENb [0 CBOe-
MY YCMOTPEHHKIO MOMKET COKPATHTbL KOJHUECTBO 3aJaHnii B HUX
HJAH JOIOJHHTE KOHTPOJILELIe paboTel 48 1 BapuaHTa IIaHM-
POBAHHUA KAKMMH-IHO0 3aJaHAAME H3 AaHBEIX pabor, Konr-
ponsHaa pabora Ne 8’ HpoBOAMTCI MO YCMOTPEHHIO YVUUTENSd
TIpH HANHYHH BpeMenu. [Ipyrue BApPHMAHTHE KOHTPOJBHBIX Da-
Sor gna Il mapuamTa OAAHNPOBAHMA NOPHBedeHbBl B KHUTe
B. M. ITanosckoro 1 ap. «¥ray0JeHnoe H3y4YeHHe reoMeTpHN B
11 xnacce»,

KorTpoasrnas paGora N2 5
BapumaumT 1

Kaxoe pebpo xyba, paBaoe 1, pasgenunnu Ha Tpu gacTtu. Todg-
KU JeJleHHd ABJAOTCA BeplTuHaMK MHororpanunka M. I'paan
3TOI'0 MHOI'OTPDAHHHKA — TPABHJIbBHBEIE BOCBMHYTOJBHHKEH HITH
OpaBHJILHBEIE TPEYTOJbBHHKH.

1. IlpoBephkTe CHpABeJJIHBOCTL TeopeMBl Jiljepa ANA MHOTO-
rpagHEuKa M.
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2. CymecTByeT JM TaKasd TOYKA, KOTOpad DaBHOYVIAJEHA OT
BCex:
a) sepmimH M; 6) rpameit M; B) pebep M?

3. Briuncaure:

a) muamerp M;

0) yroa Me:xay ABYMSA HeOApaIJeJbHLIMHU H He HMEIOIIIIME 06-
IOHX TOYEK TPeyrOJbLHBIMH FpPaHgMH;

B) PACCTOAHHE MEXKAY KAKHMH-TO CKPEIIMBAKIMHMHCA IpPs-
MEIMH, HAa KOTODPHIX Je)xaT pefpa M, mHe JeKaiime B mapaj-
JeJLHEX I'paHgx Kyoda.

4. B KakHX IrpaHHNIEX JeKHT IIOIIAIEL S CedeHHA:
a) napajJejbHOr0 TPAHHM HCXORHOro Kybas
0) NepneHAMKYIAPHOIO AHATOHAJN HMCXOAHOIC Kyba?

Bapunanar 2

Kamxpoe pebpo kyba, paBHoe 1, pasiennnam momoiaam. Tou-
KM ACJeHHS ABAAIOTCH BeplnuHaMH MHOororpannaxa M. Ipa-
HH 3TOT0 MHOPOrPAHHHKA — NPABHJIBLHBIE UETHIPEXYIOJRHUKHI
WM OPABHUILHBIE TPEYTOJLHHKH.

1. TIporeprTe CIpPABeIJIHBOCTE TeopeMEl Jillepa AJMA MHOTO-
TpaHHuKa M.

2. CymecTByeT JHM Takasd TOYKA, KOTOPAad pABHOyIAJEHa OT
BCEX:
a) mepmma M; 6) rpaneit M; B) pebep M?

3. Beruncaure:

a) puametrp M,

6) yroJ Mexxay JBYMA HeNapalIeIbHLIMHE H He HMEIOIMME 06-
IUX TOYEK TPEYTOALHBIMH T'DAHAMY;

B) pacCTOAHHUE MEMJY KAKHMM-TO CKPElIABRAIIINMHCA NpI-
MBIMH, Ha KOTOpBIX JemxKaT pedpa M, He Jemamue B Iapaj-
JIeILHBIX TPaHAX KyOa.

4. B KakMX rpaHHIax JIeKHT ILIOIIAaAsL S ceueHHA:
a} mapajajaelLHOro paHHM HMCXOLHOTO Kybha;
0) NepnenIUKYAAPHOID JHATNOHAJIHM HCXOIHOTO Kyba?

Konrpoasnan paGora Nt 6
Bapuaur 1

Hamu map paagumyca 1.

1. Kakyio 4acTe OT €ro obnLEMa COCTABJAAET HANOOJABLIHI
0o0beM BIMCAHHOW B HEIN0 IPABUJIBHOH TPeyroJbHOH nupa-
MHUEI?
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2. B nupaMuny, moaydeHHYIO B 3ajaue 1, BIMCRIBaeTCA HmIAP.
KaxoBo oTHOmIeHHEe 06BEMOB 3TOr0 M MCXOAHOTO NIAPOB?

3. B ncxopayio chepy BITUCEIBReTCA IIPABHILHAA TPEYTroJRHAA
IUpaMHuIa, 4 B Hee BIMUCLIBaeTcA cepa. KaKoH M3 5THX BIIH-
CAHHBLIX HIApOR UMeeT Haubonbmuil obkeMm? CoBnajaeT JIH OH ¢
MAPOM M3 BTOPOTO 2amaHudA?

BapuarT 2

Hau map pamguyca 1.

1. Kaxkyo uacTh OT ero o0bpema cOCTABAgeT HAMOOABIINM 065-
eM BIINCAHHOH B Her0 IPaBHUJIbLHOH YeTHIPeXYTOALHOH Iupa-
MHIEL?

2. B nmupamMupy, DOJIYYeHHYIO B 3aflave 1, BIHUCHIBAeTCd Iap.
KaxoBo orHomerme 00bEMOR 9TOr0 U HMCXOJZHOTO HIADCB?

3. B ucxoamyic cdepy BIUCHIBAETCA IPABMJILHAA UeTHIpEX-
YroJpHAs NHpaMuIa, a B Hee BuuchiBaercs chepa. Kaxon na
ITHX BOMCAHHBIX MIAPOB uMeer HAnGoNEIKil 00bem? CoBmaga-
eT A1 OH ¢ MIapoM H3 BTOPOTO 3aJaHUA?

KonrpoasHaa paGora N 7
BapuarmT 1

B mape ¢ naomiaagpo DOBEPXHOCTH S HAXOAWUTCH TEJI0, COCTAB-
IeHHOEe U3 NUJIHHApPa 1 Konyca. OHH HMeioT o0Ilee OCHOBAHUE,
TpaHUIa KOTOpPOTO JedkHT Ha cdepe. Bepmmba KoHyca u
OKPYKHOCTE APYTOTO OCHOBAHWA IIMJIHH/APA AE€XAT Ha JAHHOH
cepe.

1. IlyeTes yroJ B 0CeBOM CeueHUM KoHyca paBeH 60°. Yemy pas-
Ha MI0IIaJb MOBEPXHOCTH 3TOTO Tena?

2. IlycTe obpazyroliad KoHyca paBHa ofpasyiomieii DUIMHADA.
YeMmy paBHA OJAOIALE HOBEPXHOCTH 3TOTO Teja?

3. Moxer Ju IUICLIAAL KOHHUYECKOI MMOBEPXHOCTH 9TOrO Teja
PaBHATLCH ILTOIIATHA HHJIHHIPHYECKOH IIOBCPXHOCTH 9TOrO TeAa?

4. MosgeT AM ILIOIHAIE IOBEPXHOCTH 3TOr0 TeJa OLITEH OoJbIIe
gem 0,557

Bapwanrt 2

B mape ¢ naoiaasio IOBEPXHOCTH S HAXOIUTCH TEJIO, COCTAB-
JEeHHOE W3 THJIWHAPA U JBYX KOHYCOB, KAl KOHYC HMeeT ¢
MUAHHIPOM 06Ijee OCHOBaHWe, FPAHHIA KOTOPOTO JIEKHT HA
cipepe, a Apyrux oDIOHX TOYEK OHH HE HMEIOT.

1. IlycTs yron B oceBOoM ceueHNH KoHyca paBer 90°, Yemy pas-
HA NJIOIIAAL IOBEDXHOCTH 9TOro Teja?
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2. Ilycre obpasywinas KoHyca pasHa o0pasyiomieil MUIRHApA.
Yemy paBHa nsoulajb HOBEPXHOCTH 3TOro teaa?

3. Moxer au TIIOMAAL HHIMHIPUYECKOH MOBEPXHOCTH ITOTO
TeJa COCTABJATH HOJOBMHY OT ILIOII&AH BCeH NOBEPXHOCTH
3TOrO Tejyxa?

4, MoxeT Mn iomagk DOBEPXHOCTH 2TOrC Teaa OBITL OoJbIIe
gem 0,787

Kourpoasaaa padora Nt 8
Bapuaur 1
1. Muosxkectpo M — 370 MHOECTBO BCEX €IUHHYHBIX BCKTO-
POB JZ, TAKUX, YTO xa = 1, rae a— JAaHHBIA BeKTOP. HaligyTes
au B M rtaxme 3 BeKTOpa, KOTOpHIe obpasyioT Gasuc?
2. a, b, ¢ — BexTopHl Gasuca. Haiinure BexTOp, HepreHIuKy-
JAPHBIR BEKTOPY a, ecau:

a) la+b+c|=|a+b—¢|=|a-b+c¢|=|-a+b+c|;
6) la+b+c|=|la+b-cl=|a-b+c]

B) |[a+b—c|=|a-§+¢]|

3. x—-y+z=1. Horamxure, uro x2+y2+222%.

4. ABCD — rerpasnp.

a) Howraxure, 9T0

BC:+ CA2 + AB2<4R? + DA% + DB? + DC?, rnpe R — paguye
onmucaHHoll cdephl.

0) Korza gocruraercsa paBeHCTBO?

Bapuanr 2
1. Muo)xectBo M — 3TO MHOMECTBO BCEX €IMHHUYHLIX BEKTO-

POB X, TAKHX, UYTO xa = -1, rae a — panabld BeKkTOp. Haiigyr-
ca an B M Takme 3 merTopa, KoTophle obpaayior Gasuc?

-

— —
2. a, b, ¢ — BERTD})LI Oaspxca. Halizure BeKTOp, NeplIeHIHKY-
J'IHpHBIPI _BeKTopy b ecJIn;

a)|a+b+c|~|a b-c¢|=|la-b+c|=|-a+b+c];
O [G+Beil-ldrb-cl=l6-a+el

B) |[b+ra-c|l=|b-a+el

3. x+y-2z=1. oxamure, uto x* + y> + 2% > 1,
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4. ABCD — TeTpasap.

a) JokasuTe, UTO

BC® + CD? + DB?< 4R’ + AB? + AC?* + AD?, rae R — pagmuyc
OIIHCcaHHOM cdepHl.

6) Koraa gocTHraeTcda paBeHCTBO?

KonTponsuana paGora Ne 8’

Bapwanurt 1

JIaHm rourku A (7; 6; 6), B(3;0; 0), C(1; 2; 0), D (1; 0; 2).
Haiinure:
) yroa mexay npavMeimu AB m CDj
6) vrox mesay miaockoctamu ABC u ABD;
B) yroJa MexRay npsimMod AB M niaockocTeio BCD.

2. a) fIrnaerca nmu Terpasip ABCD mpasuabHOU nHpaMBgoi?
6) JleHuT I1 HAYANO KOOPAHHAT B 3TOM TeTpasipe?

3. Haiigure:

a) IpPOeKIMI0 TOYKH A Ha miockocTs BCD;
6) 00beM STOrO TETPa’ApPa;

B) IIEHTP THIKECTH;

r) pagmryc ommCcaHHoi chepnl,

Bapuaur 2

Hans! Toukn A (6; 7; 6), B(2; 1; 0), C (0; 3; 0), D (0; 1; 2).
1. Haiigure:

a) yroa Mexay npaMeiMu AB u CD;

6) yroa memkgy njocrkocrammn ABC u ABD;

B) yrosa memay npamoit AB w maockocteio BCD,

2. a) Asnaercsa g Terpasap ABCD npaBHIbHOH nUpPaMBA0H?
6) JlesxuT NM HAYAJIO KOOPAHHAT B 2TOM Terpa’jape?

3. Haitaure:

a) IpOeKIIMIO TOUKHM A Ha maockecrs BCD;
0) oOBpeM 3TOTO TETpPa’Apa;

B) LIEHTD THIKECTH;

r) paguyc OIMCcaHHOH cdephl.

Kontponsuan paGora Ne 9
Bapuanrt 1

1. Kakue sinemMenTh! CHMMETPHM HMeeT MHOTOTPAHHHK, CO-
CTABJEHHBIH M3 ABYX PaBHBLIX TPEeYIOJBHbIX IIDU3M, HMEMIIUX
00111yI0 DOKOBYHO TDaHb?
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2. IlpaBunsubiil Terpasgp ABCD ¢ pebpom 1 noBepHYIH Ha
90° BOKpPYI" OTPE3KA, MNEPIEeHANKYIAPHOrO CKPenuBAKILIAMCH
pebpam AB u CD,

a) Hapucylite mepecedernme B 00beAMHEHHE HCXONHOIO W IIO-
JYYEHHOTO MHOTOTPAHHHUKOR,

6) Briumciaure ux o6heM.

3. Inocrkoeru o, B U y TomapHO MEPIEHANKYIAPHEL. Kakum
JIBHUKEeHUEM SABJAETCA KOMIIOBHIIHA TPEX 3ePKANBHBIX OTpae-
HHI OTHOCHUTENBHO 3TUX NJICCKOCTEH?

Bapuaur 2

1. Kaxne siaemeinTnl CHMMETPHHN HMCECT MHONOrpanHHHK, CO-
CTABJCHHEBIA M3 IBYX PABHEIX YETHIPEXYIOJBHBIX IIPHA3M, HMEe-
MK oGy 0OKOBYIO rpaHb?

2. IIpapunvHbill Terpasgp ABCD c pebpom 1 noBepHYIH Ha
90° BOKpPYI OTpe3Ka, MEePIEeHAHKYJIAPHOTO CKpPEIIHBAIOLINMCSH
pebpam BC u AD.

a) HapwucyiiTe nepecedeHune n o0beMHEHHE HMCXOJHOTO U HO-
JYYEHHOT0 MHOTOrPAHHHKOB.

0) Brorumeaure ux obbem.

3. [Ipamuie a, b U ¢ IONAPHO MEPISHANKYJASAPHLL 1 IMeIOT 00-
OI¥VIO TOUKY. Kaxknm JABHMEHHNEM HBJIAETCA KOMOO3IAILHAA Tpex
OCEBBIX CHMMETDHH OTHOCHTENLHO ITUX NPAMBIX?
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