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COJEPKAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOSHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHH
Y CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajuielibHbIe U CKpellnBaromuecs npsMbie. [[pu3Haku CKpemMBaOMIMNXCS MPSMBbIX.
[TapannenbHOCTh MPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: MapauleIbHbIC MPSMbIC B
IPOCTPAHCTBE, MNAPAJUIEIBHOCTh TPEX MOPSIMBIX, NApPAUICIbHOCTh NPSIMONH H
iockocTy. IlapamienbHoe M LEHTpadbHOE MPOEKTUPOBAHUE, U300pakeHue (uryp.
OcHOBHbBIE CBOWCTBAa NapajuIeIbHOTO IpoeKTHpoBaHus. M3o0paxenue ¢uryp B
[apajuIeIbHOW MPOEKUUU. YIJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXKIY
NpsSMBIMA B IIPOCTpaHCTBE. [lapaminenbHOCTh  IJIIOCKOCTEH:  MapaJlIEIbHBIE
IJIOCKOCTH, CBOWMCTBA MapaJuIeNIbHBIX IIOCKOCTEN. [IpocTeninme mpocTpaHCTBEHHBIE
(Uryphl Ha IJIOCKOCTH: TETPA3AP, NapaJljIeIenUNe, TOCTPOECHUE CEUEHUIA.

[leprieHINKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIUKYJISIPHBIE IPSMBIEC B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIIIENbHBIE U NEPIIEHANKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
IIEPIICHIUKYJISIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOU
II0CKOCTA. OpPTOroOHANBHOE MPOEKTHPOBAaHUE. [leprneHauKynsip W HAKIOHHBIE:
pacCTOssHME OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE OT MPAMOM [0 IUIOCKOCTH,
npoekuuss (GUrypsl Ha IUIOCKOCTb. lleprneHauKyJIspHOCTb IUIOCKOCTEH: HpHU3HaK
NEPIEHNKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKysapax.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXY NPSIMOU U IUIOCKOCTBHIO, IBYTPAHHBIN YIOJI,
JIMHEWHBIN YroJ IBYTPaHHOrO yria. TpéXrpaHHblii 1 MHOTOrpaHHble yribl. CBOWCTBA
IUIOCKMX YIJIOB MHOIOrpaHHOro yrija. CBOWMCTBa INIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB JIJII TPEXTPAHHOTO YTJIa.

MHOrorpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOTOrpaHHuka. lIpusma: n-yronpHas
MpU3Ma, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBAsl W TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpsAMOYTOJbHBIA NapaJIEIENUNE] U €ro cBorMcTBa. Kparuaiiiue
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuna: N-yronbHas mupamujaa, NMpaBUIIbHAS U yCEUEHHAS
nupamubel. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBHOM IMMHPAMUIBI.
[IpaBuibHBIE MHOTOTPAHHUKH: MpaBUIbHAA MpU3Ma U MpaBUJIbHAs NHPAMHUIA,
MpaBUJIbHAS TPEYTOoJibHAS MUpPaMUA M MPABWIBHBINA TeTpadap, ky0. [Ipeacrasienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3Ap, JOAECKAAP U UKOCABP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOM TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMOW TPHU3MBI, IUIONIA]lb
OCHOBaHMi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpSAMON npu3Mbl. [1nomans 60koBoi
NOBEPXHOCTH M TOBEPXHOCTH IMPABWIBHOM MNHpPaMHUAbL, TEOpEMa O ILUIOMIAAH
YCEYEHHOU TTUPAMU/IBI.



CuMMmeTpust B TNPOCTPAHCTBE.  OJJIEMEHTbl  CUMMETPUM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MpPaBUJIBHOM MHOIOIPAHHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHUSl MPAaBWIBHBIX HIPHU3M, CHMMETPUS MPaBUIbHOU
MApaMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJEBOIO
BEKTOpA, BEKTOpPbl KOJUIMHEApPHBIE, COHAIPABJIEHHBIE M  IPOTUBOIOJIOKHO
HanpaBJIEHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpaMU: CIIOKEHUE U
BBIUNTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOPA HA YUCIIO.
CaoiicTBa cinoxeHust BeKkTopoB. CBOICTBa YMHOKEHHUSI BEeKTOpa Ha yucio. [lonarue
KOMIUIaHapHble BeKTOpbl. [Ipu3Hak KoMIiutaHapHocTH TpEX BekTOopoB. [IpaBumio
napajenenunena. Teopema O pas3iIoKEHUM BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BeKTOpaM. lIpsimoyronpHas cucrteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBs3b MEXIy KOOpJIMHATaMHU BEKTOpA M KOOpAMHATAMH TOYEK. YTOI
MeXay BekTopamu. CKaJsipHOE MPOU3BEIECHNUE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[ToHsATHSA: MWIMHAPUYECKAs  IMOBEPXHOCTh, KOHHYECKAs  ITOBEPXHOCTb,
chepuueckas IOBEPXHOCTh, 0Opa3yrolue nopepxuocrei. Tena BpameHus: UIUHID,
KOHYC, YyCEUYEHHBIH KOHyC, cdepa, map. BszaumHoe pacnonoxenue cdepbl u
IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHUs Ha
riockoctu. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl U mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o0BEME
NPsIMOYTOJILHOTO Tapajuienenunena U ciaeAcTBusi u3 He€. OO0bEM mnpsiMoil U
HAKJIOHHOW TPU3MBbI, IIWIMHApPA, MUpaMuibl U KoHyca. OO0bEM mIapa M MIapoOBOTO
CErMEHTa.

KoMmOvHanuu Tenm BpameHus W MHOTOTpaHHUKOB. [Ipu3ma, BhmcaHHas B
WIAHIP, ONMCaHHas OKOJIO ImiMHApa. [lepecedenne cdepsl U mapa ¢ miIoCKOCTHIO.
Kacanune mapa u chepst mnockocteo. [loHsTHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO
cdepsl, cepbl, BOUCAHHOW B MHOTOTPAHHUK WJTH TEJIO BPAIICHUS.

[Imomanas MOBEPXHOCTH WUIMHIpA, KOHYca, IUIomaab chepbl M €€ yacTew.
[Tonobue B mpocTpancTBe. OTHOIIEHHE O0BEMOB, TIUIOMIAJECH TMOBEPXHOCTEH
nonooHeix ¢uryp. IlpeoOpa3zoBanue mnomoOus, romorerusa. Pemienue 3agad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue cedeHMil MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS NUIUHIAPA
(mapajulenbHO ¥ MEPIEeHANKYISIPHO OCH), CEUEHHs KOHyca (IMapasuiesibHbIe
OCHOBAHHIO U TPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHHUS Iapa, METOIbl MOCTPOCHUS
CEUEHHUH: METOJl CJIEJ0B, METOJA BHYTPEHHErOo MPOEKTHPOBAHMs, METOJ IepeHoca
CEKYyLIEN TIOCKOCTH.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B mpocTpancTBe. Onepanuy Haja BeKTopamu. BekTopHOEe yMHOXKEHHE
BeKTOpOB. CBOMCTBA BEKTOPHOrO yMHOKeHHUs. [IpsMoyroibpHas cucteMa KOOpAHHAT



B mpoctpaHcTBe. KoopnunHatel Bektopa. PasznoxkeHue BekTopa 1o 0asucy.
KoopaunaTtHO-BEKTOpHBIN METO/T IPU PEIICHUN FTEOMETPUUYECKHUX 3a7ad.

JIBMKEeHHUs B POCTPAHCTBE

JBmxenus npoctpadcTBa. OToOpakeHus. J[BMKEHUS W PaBEHCTBO (Quryp.
OOmue cBoiicTBa JBWXKEHUN. Buasl JIBIKEHWH: NapaUlebHBIA  TEPEHOC,
LEHTpaJIbHAasl CHUMMETpPUs, 3€pKajibHasi CUMMETpPHUs, IMOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHMSI YYEBHOI'O KYPCA
«'EOMETPUS» (YIVTYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMATUUYECKUX
OCHOBaX (YHKUIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIyp
IpaXKJaHCKOTrO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYTOe), YMEHUE B3aUMOIEHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HICHTUYHOCTHU, YBAXKECHUS K
IPOILIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATHUKOB M POCCUHMCKOM MAaTEMAaTUYECKOMW IIKOJIbI,
WCTIONB30BAaHUE ATUX JIOCTHXKEHMH B JIPyrMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TMOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAayKH U JIESITEIIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OY/yIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUas HCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHHUM, PACCYKACHUIN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSIThL MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
310pOBOro M Oe3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OT/AbIXA,
peryisipHas (Qusnueckas aKTHUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN AESTETbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYy, OCO3HAHUE ICHHOCTH TPYI0JIFO0US, UHTEPEC K Pa3INUHBIM
chepam mnpodeccHOHATBHON JEesATEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMUA, YMEHUE COBEPIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuun u
peann30BhIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY O0OpPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKECHUHM BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacTUI0 B PEIICHUMUM MPAKTUYECKUX  3ajau
MaTeMaTUYECKOM HApPaBIECHHOCTH;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHUE  BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLHMAIBHOU
Cpelibl, 0OCO3HAaHUE I100ANTBHOTO XapaKTepa 3KOJIOTMYeCKUX MPo0JIeM, OpUEHTallUs Ha



IPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM IS pellieHusl 3a7a4 B 00JIaCTH OKPYKaIOIICH
cpenbl, IUIAHUPOBAHME TOCTYNKOB M OLEHKH WX BO3MOXKHBIX MOCIEACTBUM Jid
OKPYXaroLIen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MATEeMaTHYECKOM
HayKd Kak c(epbl YEJTOBEUYECKON NESATEIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYMMOCTH
JUIS. pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHHE S3BIKOM MaTEMAaTHKH M MaTEeMaTHUYeCKOM
KYJBTYPOU KaK CPEJCTBOM IMMO3HAHUS MHPA, TOTOBHOCTb OCYIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JEATCIbHOCTh MHANBUYATBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

BBISIBIIATH M XapaKTE€pPU30BATh CYIIECTBEHHbIE NPHU3HAKHM MaTeMaTHYECKUX
00OBEKTOB, MOHATUM, OTHOIIEHUN MEX]ly MOHATHIMH, (POPMYIHPOBATH ONPEIEICHUS
MOHSITUM, YCTAHABINBAThH CYIIECTBEHHBI MPU3HAK KJIacCU(UKAIMU, OCHOBAHMS JJIs
000011IeHHS U CPAaBHEHHSI, KDUTEPUHU TPOBOJMMOIO aHAIN3A;

BOCIIPUHUMATB, dbopmynupoBatb M NpeoOpa3oOBHIBATH CYXKJICHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUS B
(akTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX, Ipeajaratb KpUTEPUM IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYN;

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

POBOJUTE CAMOCTOSITENIBHO [TOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE ¥ OT IPOTUBHOIO), BBICTPAWBATh APTYMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIBI;

BbIOMpaTh crnocod penieHUuss ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEIICHMs], BbIOMpATh HanbOosee MOAXOASIIMNA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATENbCKUA WHCTPYMEHT TO3HAHUSA,
(dbopMyIMpoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
YCTaHABIIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH FMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0OBAHUE 11O
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCcKOro OO0beKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMH, NIPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIICHWS ¥ BBIBOJLI IO pe3yJbTaTaM
OpPOBENEHHOTO  HAONIOJIEHUS,  MCCIIEOBAaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTrHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE TIpoliecca, a TaKKe BBIJIBUTaTh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.



PabGora ¢ undpopmaumeii:

BBISBIIATH JACPUITUTE MHGOPMAINH, JAaHHBIX, HEOOXOAMMBIX IJII OTBETa Ha
BOINPOC U ISl PEIICHUS 3a/1a4H;

BBHIOMPATh WH(POPMAIMIO W3 WCTOYHWKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BUIOB U (opMm
MIPECTABIICHHUS;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TMPEIACTaBIAThL €€ B pPa3IM4YHBIX (opmax,
WJUTFOCTPUPOBATH I'pauuecKH;

OlLICHUBATh HaJAEKHOCTh nHpopManu 110 CaMOCTOSTEIIBHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMmyHUKATHBHBbIE YHUBEPCAJIbHBbIE YUeOHbIe e CTBUS

O0menume:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBHAMHU U
LeNIMH OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS 1O XOJy PpElIeHus 3ajJayu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B XOJi¢ OOCYXXJIEHHS 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXIA€MOW TEMBI,
po0JIeMbl, pelllaeMoi 3a/1aud, BHICKA3bIBATh UJIEH, HAIICJICHHBIC HA TIOUCK PEIICHMUS,
COTIOCTABJSATh CBOM CYXAEHUA C CYXJICHUSMHU JPYIMX YYaCTHUKOB JIHAJIOra,
OoOHapy»XuBaTh pa3IU4YME U CXOJICTBO TMO3UIMH, B KOPPEKTHON  Qopme
(bopMyIIMpPOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJCTABISATh PE3yJbTAThl PEIICHUS 3a/a4M, IKCIEPUMEHTA, HMCCIIEOBaHUs,
IIPOEKTa, CAMOCTOSTEIBHO BHIOMpATh (OpMAT BBICTYIUICHHS € YYETOM 3ajad
IIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Camoopranuzamnus:

COCTaBJIATH IUUIaH, aITOPUTM PEIICHMS 3a/laud, BHIOMpPATh CIOCOO pEIICHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUMN ¢ yYETOM HOBOUW MH(MOpPMAIIUHU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

BJIQJIETh HAaBbIKAMHU MMO3HABATEJIbHOU pe(IEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
NEeUCTBUN W MBICTUTEIBHBIX MPOLIECCOB, MX pPe3yJbTAaTOB, BIAJAETh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U PE3yJibTaTa PEIICHUS MaTeMaTUYECKON
3aJ1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1ayu,
BHOCHUTHh KOPPEKTHBBI B JICATCIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBCTB, JTAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEJIN U YCIOBUSAM, OOBSCHATH MPUIHHBI
JOCTIDKCHUSI WIIM HEJOCTIDKCHHS PE3yJIbTaTOB JEATEILHOCTH, HAXOIWUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAaA 1€ATEJIbHOCTD:

MOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAUBUIYATLHOMN
paboThI IPU pElIeHNH YUYeOHBIX 3a/1a4, TPUHUMATH 11€71b COBMECTHOM JESATEILHOCTH,



IUTAHUPOBATh OpPraHU3alMil0 COBMECTHOM paloThl, paclpeneisTh BUIbI padoT,
JIOTOBApUBATHCS, OOCYXIaTh MPOLIECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboThl (00CykAeHHs, OOMEH MHEHHIA,
«MO3TOBBI€ HITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPAHMHUPOBATH
CBOM JECHCTBUSA C IPYTMMH YJ€HAMU KOMAaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA B
o0t  OPOAYKT MO  KpUTEpHsiM,  CPOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMH TIOHATUSMHU CTEPEOMETPUU IPU
pELIeHUH 3a7a4 U ITPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHH;

e IIPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJAacCU(pUUUPOBATh B3aUMHOE PACMOJOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPHUPOBATH MOHATUSIMHU, CBA3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U IIIOCKOCTBIO;

e CcBOOOJHO ONEPHUPOBATH NOHATUSAMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTIOTPAHHUKOB (IpU3Ma,
nUpaMu/a, NpsMOYTroJIbHBIN apaienenunes, Kyo);

e KjaccupuUUpOBaTh  MHOTOIPAHHUKH,  BbIOMpass ~ OCHOBaHUSA I
KJ1accu(pUKaInu;

e CBOOOJHO  ONEpPUpPOBaTh  MOHATUSIMM, CBSI3AHHBIMM C  CEYCHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

e BBINOJHATH MMAPALIEIBHOE, HEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHNE
(Guryp Ha MIOCKOCTb, BBIOJIHATH U300pakKeHUs PUTYpP Ha MIIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB pAa3JIMYHBIMU METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUME YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOUIAM MMOBEPXHOCTEW MHOTOTPAHHHUKOB (MpU3Ma, MUPaMUIa),
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOopMyIT;

e CBOOOJHO OMEPUPOBATH MOHATUSMU: CHMMETPHUS B POCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IEHTP, OCh U TIOCKOCTh CUMMETPHUH (DUTYPBI;

e CBOOOJHO ONEPUPOBATh MOHATHUAMH, COOTBETCTBYIOLUIMMH BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMaTMYECKUX OTHOLUECHUN W
HAaXO0XKJEHUE T€OMETPUUYECKUX BEJIUYMH, IPUMEHSSI U3BECTHBIE METOBI MPU
pElIeHMH MaTEeMaTUYEeCKUX 3aJad TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IIPUMEHSATH MPOCTEHIIME MPOrpPaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a/1ay;



U3BJIEKaTh, MpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax;

IIPUMEHSTH MTOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH
peanbHbIE CUTyalllH, NPUMEHATh M3YYEHHBIE NOHATHSA B IIPOLIECCE IOMCKA
pelIeHrsT MaTeMaTU4ecKu C(HOPMYITHPOBAHHON MPOOIEMbI, MOJAEIHUPOBATH
peanbHbIE CHUTyallUM Ha SA3bIKE TE€OMETPHM, HCCIEAOBATh IIOCTPOCHHBIE
MOJENH C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATHUI M TEOPEM, ammapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HaXOXICHUEM
r€OMETPUYECKHUX BEJINYHH,;

UMETh TPEJICTaBlICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS TECOMETPUU KaK
COCTaBHOH 4acTH (pyHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

K xoniry 11 kiaacca oOyvaromuiicst HAyqYUTCs:

CBOOOJHO OIEpUPOBATh MOHITHSAMHU, CBA3aHHBIMU C UWIMHAPUYECKOMH,
KOHUYECKOW M CPEepUYecKOl MOBEPXHOCTSAMHU, OOBICHATH CHOCOOBI
MOy YEHHUS;

ONEepUPOBaTh MOHATUAMHM, CBA3AHHBIMH C TEJaMU BpPAILICHUSA: LUUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh TeNa BpalleHus (MUIMHIAP, KOHYC, cepa U 1map) u 0ObsICHATh
CHOCOOBI MOJTYYEHUS TEN BPAILICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB M TEJI BpallCHUS,
00BEMBI U IUIOMIAJIM TOBEPXHOCTEH MHOIOTPAHHUKOB W TEJ BpAaIlCHMS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

CBOOOZHO OIEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMM C KOMOWMHALUSMU Tell
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHUCAHHBIM B cdepy Hu
ONMMCaHHBIA OKOJIO cephl, chepa, BOMCAaHHAS B MHOTOTPAHHHUK WIIA TEJIO
BpalIEHUS;

BBIYHMCIISITH COOTHOIIECHHSI MEXAY IUIOIIAIsIMU MOBEPXHOCTEW U 00BbEMaMU
MMOJOOHBIX TEII,

M300pakaTh U3ydyaemble (DUTypbl, BBIIOJIHATH (BBIHOCHBIE) MIIIOCKUE YEPTEKU
U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (Uryp: BHI CBEpXy, COOKY, CHU3Y,
CTPOUTDH CEUEHUS TEJ BpALICHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
4epTekKax U pUCyHKax;

CcBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIlEpallMy HaJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPJIHMHAT;
peniaTh reoMeTpUYECKUE 3aJ]a4ll Ha BBIYMCIICHUE YTJIOB MEXKIY MPSAMbIMU U
IUIOCKOCTAMHM, BBIYMCIEHUE PACCTOSTHUM OT TOYKHU JIO MJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPJAUHATHOI'O METO/IA MPU PEIIEHUH;



CBOOOJTHO ONEPUPOBATH TMOHSTUSIMHU, CBSI3aHHBIMU C JBHXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBINIOJHATh M300paKEHUST MHOTOTPAHHUKOB M TEI BpalleHUs MpHU
MApAJUICIBHOM  TEPEHOCE,  UECHTPAIBHOM  CUMMETPUH,  3€PKAJIbHOMU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHUS MHOTOIPAHHHMKOB M TEJl BpALICHUS: CEYEHUS LWIMHIpA
(mapajuienbHO U MEPHEHIUKYISPHO OCH), C€YEHHUs KOHyca (MapasiesibHbIe
OCHOBAHHIO U MPOXOISAIIME Yepe3 BEPILINHY ), CEUCHHUS 11apa;

UCIIOJB30BaTh METOJBl TOCTPOEHUSI CEUEHHI: METOJl CJENOB, METOH
BHYTPEHHETO POECKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSTh TeOMEeTpUueckre (AKThl g PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIararmllnX HECKOJIbKO IIaroB pEIICHHs, €CIHA YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemiaTh 3aJayd  Ha JOKAa3aTeIbCTBO MATEMATHYECKMX OTHOUIEHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U DIJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

MIPUMEHSTH MOJYYCHHBIC 3HAHUSI HA MPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATh
U OICHUBATh peajbHbIE CHUTyallud, MPUMEHITh U3YUYCHHbIC TMOHATHS,
TEOpPEMBI, CBOWCTBA B IIPOLIECCE TIOMCKA PpELICHUS MaTeMaTH4YECKU
chOpMyITUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CHUTyallud Ha
A3BIKE T€OMETPUH, HCCIEA0BATh NOCTPOEHHBIE MOJEIU C HCIIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH W TEOopeM, ammapara ainreOpbl, peiaTth
NpPaKTUYECKUE 3a7auyd, CBS3aHHbIE C HAXOXIECHUEM TI€OMETPUUYECKUX
BEJINYUH;

MMETh TMPEACTABICHHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanuyecrBo yacos IIpumeyanue
Ne HaumeHoBaHue pa3ie/ios,
W | Tem Beero KonTpoabubie | IlpakTnueckue JuiekTpoHHbIE (HU(POBDbIE)
' padoThI padoThI o0pa3oBaTe/ibHbIE pecypcChl
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
B
2 SAHMHOE PAcTIONONCHHE 6 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
MPSIMBIX B POCTPAHCTBE
IT
3 apaHHeHLVH OCTb IPAMBIX 8 https://resh.edu.ru/subject/lesson/4724/main/20415/
MIJIOCKOCTEH B IPOCTPAHCTBE
IT
4 epneH)mef APHOCTD TIPAMBIX 25 https://resh.edu.ru/subject/lesson/4724/main/20415/
Y TJIOCKOCTEH B MPOCTPAHCTBE
5 VYriel U paccTosTHUS 16 https://resh.edu.ru/subject/lesson/4724/main/20415/
MHororpanHuk# 7 https://resh.edu.ru/subject/lesson/4724/main/20415/
Bekrops! B mpocTpaHCcTBE 12 https://resh.edu.ru/subject/lesson/4724/main/20415/
IT 606 . .
8 OBTOPCHHUE, 000 meHI:Ie 1 5 2 https://resh.edu.ru/subject/lesson/4724/main/20415/
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
i 102 6 0

[NPOTPAMME



https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/

11 KIIACC

KoanuecTBo 4acoB

IIpumeyanue

Ne HaumeHoBaHue pa3ie/ios,
n/n TeM B Konrpoabnsie | IIpakTnyeckue JaexTponnbie (HUppoBLIE)
cero padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
1 AHanuTuueckas reoMeTpust 15 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
I1 , 0000 . .
2 OBTOPEHHE, 000 meHPUIe " 15 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
cucreMarui3anuvs 3HaHUU
3 O0BEéM MHOTOTPaHHUKA 17 https://resh.edu.ru/subject/lesson/4724/main/20415/
4 Tena Bpamenus 24 https://resh.edu.ru/subject/lesson/4724/main/20415/
I1
5 Hofualm HOBepRHocTI 1 9 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
00BEMBI KPYTIIBIX TEIl
6 JIBrokeHuUs 5 1 https://resh.edu.ru/subject/lesson/4724/main/20415/
IT , 0000 . .
7 OBTOPEHHE, 000 meHI:Ie . 17 2 https://resh.edu.ru/subject/lesson/4724/main/20415/
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB
- 102 8 0

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaunmenoBaHmue pa3aejioB, TeMa ypoka

KoaunuecTBO 4acosB

Bcero

KonTposbHble
padoThbI

IpakTuyeckue
padoThbI

Jlara

OcHoBHBIE TIpaBHJIa H300pPKEHUS HA PUCYHKE
TUTOCKOCTH, MApAILICIIbHBIX TIPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[ToHsTHS CTEpEeOMETpHH: TOUKA, IpsMasi,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX MPSMBIX
(OTpE3KOB), cepeaAHBI OTPE3Ka

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
HepeceKaroInecs npsMasi U TIO0CKOCTh;
HOJYIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi v TIO0CKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHne IPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 00OHEKTOB

MHororpaHHuKH, H300paskeHne IPOCTEHIINX
POCTPaHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINUX 0OBEKTOB

AxcuoMsl CTCPCOMETPHUU U ICPBBIC CICACTBUA
N3 HUX




AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBHUA
U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEACTBUSA
u3 HUX. CrocoOsl 3a7jaHus NPSAMBIX U
iockocTeil B mpoctpancTse. O003HaUYeHUsS
IPSIMBIX U IIJIOCKOCTEMN

10

N306pakenue ceuenunii nupamuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N306paxkenue nepecevyeHrs MoIy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

11

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus moryueHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX
CEUYEHUI Pa3HBIMU LIBETAMHU

12

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N306paxkenune nepecevyeHrs MoIy4eHHbIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAaMU

13

N306paxeHne cedeHnit mupamuibl, Kyoa u
MPU3MBI, KOTOpPBIE TPOXOAT uepe3 ux peéopa.
N3o6pakenue nepecedyeHus MoIy4eHHBIX
IUIOCKOCTEN. PackpamyBaHye NOCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETAMHU

14

Merton ciaenoB s MMOCTPOCHUA ceuyeHUI

15

Mertopa cieoB Uil HOCTPOSHUS CEUSHHI.
CBolicTBa nIepece4eHni MPSIMBIX U




IUIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceueHnuit B nupamuze, Kyoe mo
TpéM Toukam Ha péOpax. Co3zmaHue BBIHOCHBIX
YepTEKEW U 3aluCh IIaroB MOCTPOCHUS

18

[Toctpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3maHne BEIHOCHBIX
YEPTEKEU U 3aUCh IIaroB MOCTPOCHUS

19

[TocTpoenue ceuenunii B nupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHne BEBIHOCHBIX
YEPTEKEW U 3aUCh IIaroB MOCTPOCHUS

20

[TocTpoenue ceuenunii B nupamue, Kyoe mo
TpéM Toukam Ha pé6opax. Co3maHne BEIHOCHBIX
YEpTEKEW U 3alUCh IIAroB MOCTPOEHUS

21

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tomobue
TPEYroJIbHUKOB

22

[ToBTOopenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHsIX Ha BBIHOCHBIX
yepTexax. Flcropust pa3BUTHS IIAHUMETPUU U
CTEpEOMETPUH

23

KonTtponbnas pabora "AKCHOMBI
crepeomerpun. CeueHnus"

24

B3anmHOe pacnosioxkeHue NpsiMbIX B
npoctpaHcTBe. CKpeLIMBAIOIIUECS IPSIMBIE.
[Ipu3HaKy CKpenMBAOIMNXCS MPSAMBIX.




[TapannenbHble IpsIMbIE B TPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM MapaijiebHOI
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIllel Ha JaHHOU
npsMoiu. JleMMa o nepecedeHun
napauieIbHbIX MPSAMBIX IJTIOCKOCTHIO

26

[TapamiensHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCA MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIC
CBOICTBaA NMapaJljIeIbHOTO IPOEKTUPOBAHUS.

N3o06paxenue pa3HbiX GUTyp B MapajiebHON
MPOEKIIUU

28

IleHTpanbHas npoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI MEKILY
IPSIMBIMU

29

3anauun Ha J0KA3aTebCTBO U UCCIICIOBAHNUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTBE

30

[TonATHS: mapamIeTbHOCTD MPAMOHN U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBoiicTBa NapaJJIENbHOCTH NPSIMOU U
IUIOCKOCTH

31

['eomeTpryeckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapaJuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE




32

[TocTpoeHue ceueHus, MpOXOISAIIETo Yepes
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOTO IPyrou npsamoil. Pacuér
OTHOLLEHUN

33

[MTapannensHas MPOEKIUs, IPUMEHEHUE IS
MOCTPOCHHS CeUeHUH KyOa u
napauienenunena. CBoncTea
napaiesienune1a ¥ Mpu3Mbl

34

[MapannensHble iockoctu. [IpusHaku
NapaJJIeIbHOCTH JIByX INIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
yepe3 TOUKY, He MPUHAISKAIYIO JaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CaoiicTBa napajIeNbHBIX INIOCKOCTEN: O
MapaJuIeIbHOCTH MIPSAMBIX NIEPECECUEHUS IPU
MIEPECEUCHUH JBYX MapajuIeIbHbIX
IJIOCKOCTEN TPEeThEN

37

CaoiicTBa mapanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapauleIbHbIX NPSIMBIX,
3aKIFOYEHHBIX MEX/1y MapaieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOH ©
JBYMsI MTapajieIbHBIMU TIOCKOCTSIMHU

38

[ToBTOpenue: Teopema Iludaropa na
TUTOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO




napauicicnuicaa

Brruncnenue IMH OTPe3KOB B Ky0Oe U

H PSIMOYTOJIBHOM IapaJuIeyeIUIIe/Ie
[eprieHAUKYISAPHOCTH MPSIMOM H TIOCKOCTH.

42 [Tpu3HaK nepreHAUKyYISIPHOCTH MPSIMON |
TUIOCKOCTH
[eprieHAUKYISIPHOCTD MPSIMOM M TIOCKOCTH.

43 [Tpu3HaK nepreHAuKyYISIPHOCTH MPSMOH U
IUIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOJALIEH Yepes
TOYKY IPOCTPAHCTBA U NEPIECHANKYIISIPHON K
IUIOCKOCTH

45 [I;mockoCTH M NEPIEHIUKYIIAPHBIE UM IPSIMbIE
B MHOI'OIrpaHHUKax

16 [I;mockoCcTH M NEPNEeHINKYJIIPHBIE UM IPsSIMbIE
B MHOTOTpaHHHKaX

47 [Iepnenaukynsp u HaknoHHas. [loctpoenue
NEPIICHIUKYJISPA U3 TOYKU Ha TIPSIMYIO

48 [Mepnienaukynsp u HakiIoHHas. [ToctpoeHue
NEPICHINKYJIIPA U3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepreHAUKyIsIpax (mpsmast u
oOpatHasi)

50 Teopema o Tpéx nepreHAUKyIsIpax (mpsmast u
oOpatHasi)

51 YT0J MEXTy CKPEIUBAIOIIIUMUCS MPSIMBIMU

59 [Touck neprneHAuKYIISIPHBIX MPSIMBIX C

IIOMOILBIO TIEPIICHAUKYJISIPHBIX IIJIOCKOCTEN




53

OpTtoroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPAaBUJIbHOM MUPaAMU/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTy. [limockocTu cummMeTpuil B
MHOI'OIrpaHHHUKax

57

[Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU

58

[IpaBuibHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CniocoObl ONyCTUTh NEPIIEHANKYIISPHI:
CUMMETpHS, CIBUT TOYKH IO MApalIeITbHON
IpsAMOit

61

CnBur no HenapaenbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTtponsHas padora "B3aumnoe
pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEeHUE: yron Mexay NpsMbIMUA Ha
MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM
TpPeyrojbHUKE, TEOpEMa KOCHHYCOB

64

[ToBTOpEHME: YTOT MEKITY




CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/IC MCTOAbI BEIYUCIICHUSA yIJia
MECXKAY MPsAMBIMHA B MHOI'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBONCTBO JUHEHUHBIX
YIJIOB IBYT'PAHHOTO yriia

67

[lepnienqukynsipubie maockoctu. CBoiicTBa
B3aMMHO TEPIIEHINKYISIPHBIX MTOCKOCTEN

68

[Tpu3sHak neprneHIuKyJIIpHOCTH III0CKOCTEMH;
TeopeMa O IPSIMOM IEPEeCcEeUeHUs IBYX
IIJIOCKOCTEW MEPIEHIUKYIIAPHBIX TPEThEN
IUIOCKOCTH

69

[IpsiMoyToBpHBII Mapajuienenunesn; Kyo;
MU3MEPEHMs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenue1a

70

Teopema 0 quaroHan NpsMOyIrOJIbHOTO
napaJuleIenuIea u CIEACTBUE U3 HEE

71

CrepeomeTpryuecKue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TJIOCKOCTH

72

HOBTOpCHI/ICZ CKpCIIMBAOIIHNECA NTPSAMEIC,
napajiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OI'paHHUKax

73

[Tapa napaynenbHBIX IIJIOCKOCTEH HA
CKPELIUBAIOIINXCS MIPSMBIX, PACCTOSTHUE
MEXY CKPEIINBAOIIMMUCS TPSMBIMH B
IIPOCTHIX CUTYaLHIX

74

PaccTosiHME OT TOUKH J0 IINIOCKOCTH,




pacCcTodHuEC OT HpﬂMOfI J0 IINIOCKOCTH

Brruuciienre pacCTosTHUM MEXTY

75 CKPEIIHBAIOIIAMHUCSA IIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJIAPHON IIJIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOpPEMBbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTIJIa

77 DeMeHTHI ChepruIecKoil reOMeTpuu:
reoJIe3NYECKUe JINHUU Ha 3emiie

78 KonTponpHas padora "Yriel u paccTosHus"

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3JeMeHTH!"

80 ITupamuna. Buasl nupamun. [paBunbHas
nupamuia

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [Ipssmoit napaienenunen, NpsMOyTrOIbHbIN
napajuienenunesn, Kyo

83 Brinykisle MHOrorpanHuku. Teopema Ditnepa
Brimykisle MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOTYIIPABUIIBHBIE
MHOTOTpaHHUKHU

85 KonTtponbHas padora "MHororpaHHUKH"

86 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpPOB




88 Pa3HocTh BEKTOpPOB

89 [TpaBumno mapasienenurena

90 YMHOXEHUE BEKTOpa Ha YHCIIO

o1 Paznoxenue Bexropa 1o 6a3nc3vl TpEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH MJIOCKOCTH

92 CkansipHO€ NMPON3BEICHHE 1

93 Brrunciienue yriia Mexay BeKTOpaMu B 1
NPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

98 O06o001eHne U cucTeMaTu3alus 3HaHUK 1

99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

100 Wroroas koHTpOIBHAS paboTa 1

101 Hroroas xonTpoapHas pabora 1

102 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

Jl:;-)n Hanvenosanue pasjie/ios, TeMa ypoka Beero Kontpoabnble | Ilpaktnueckme = [ara
padoThbI padoThbI

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH M B IIPOCTPAHCTBE"

5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tems! "BorunicieHue yriia Mexmy 1
BEKTOPAMH B IIpocTpaHcTBe”

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJsIIeH yepe3 JBe TOUKu"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
OpSMBIMUA B MHOTOTPaHHHUKAX

1 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexmay 1

IJIOCKOCTAMU B MHOT'OI'PAHHUKAX




@®opmyJia pacCTOSIHUSL OT TOUKH /10 TNIOCKOCTH

12
B KOOpAMHATaX

13 Haxosxnenue paccTositHUi OT TOUYKHU 710
MIJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHTposbHas pabota "AHamuTH4decKas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIC

18 IUIOCKOCTH, MEPECeUeHUs IPSIMbIX U
MIJIOCKOCTEH

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenpHble NpsSMbIE U MIIIOCKOCTH: PaCUET
OTHOUIEHUI

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIUBAIOIIMMUCS TTPSIMBIMHU
[TepnienauKysipHBIEC IPSIMBIE U TUIOCKOCTH

29 CTaHJapTHBIC TTAPBI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOT'PAaHHUKOB

93 [TepnenauKyIsIpHBIC TPSMBIC U TNTIOCKOCTH:

TEOpeMa O TPEX MEPIEHANKYIIIpax




24

[IepnieHauKyIIsIpHBIE IPSMBIE U TUIOCKOCTH:
BBIYMCIICHMS JUIMH B MHOI'OTPaHHUKAX

25

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIBHUKOB,
dbopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

26

[ToBTOpEHME: IIIOMIAIX MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIACH, COOOPaKEHHUSI
nmonoous

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIOMIAICH, COOOpaKEHHUSI
moa00ust

28

Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
MMOBEPXHOCTEH, pa3pe3aHns Ha YacTH,
COOOpakeHHs TI0100Us

29

Inomany ceyeHnii MHOrOTPaHHHUKOB: TUIOMIAN
MMOBEPXHOCTEW, pa3pe3aHns Ha YacTH,
COOOpakeHHS TT0100US

30

KonTponbHnas pabora "[loBropenue:
MHOT'OI'PaHHHUKH, CEYE€HUs] MHOTOTPAHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJsenenuneaa

32

3anaun 00 yABOEHHH Ky0a, 0 KBaJpaType Kyoa;
O TPUCEKLIUH yTia

33

CTCpCOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C
00BEMOM MMPpAMOYTOJILHOT'O IMapaJuICIICTIUIICIa

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00BbEMA MPSIMOYTOJIEHOTO

napaienenumneaa

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuxiagnelie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM
NPSIMOM MPU3MBI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO

38 onpeaenéuHoro uurerpaia. O0bEM HaKIIOHHOU
MIPU3MBI

39 Brruncnenue 005EMOB Tl ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bEM nMupamuabl

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 06béMa nupamuibl. OTHOIIEHHUE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

42 CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI

44 [Tpuknanueie 3anaun mo teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPH3MBI

45 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBSI3aHHbBIE C 00BEMOM MHUPAMUJIBI

16 [Tpumenenue o0bEMOB. Boruncnenue

PaCCTOSAHUA A0 IMMIOCKOCTH




47

KonTtponsnas padora "O6béM MHOTOrpaHHUKA'

Hunuuapudeckas HOBEPXHOCTh, 00pa3youe

48 HUAJIUHAPUYECKON MOBEPXHOCTU

49 Mumusap. Ipsamoi KpyroBon HUIUHAP.
[1nomane NOBEpXHOCTH HUIUHAPA

50 Konungeckasi TOBEpXHOCTh, 00pa3yromue
KOHHUYECKOU noBepxHocTU. Konyc

51 CeueHue KOHYcCa IJIOCKOCThIO, TapaJlJIEIbHOU
MJIOCKOCTH OCHOBAHHUS

52 VYceuénnslii konyc. M300paxeHne KOHyCOB U
yCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON
MIOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIIEHUE, IOCTPOCHUEM
CEYEHUM UIMHIpPA, KOHyCca
CrepeomeTpryuecKkue 3aa4u Ha

56 JTIOKa3aTeJIbCTBO U BHIYUCIICHUE, ITOCTPOCHUEM
CEUEHUM IUIMHIpPA, KOHyCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM

58 [Ipuknagabie 3a1a91, CBSI3aHHBIE C IIUITMHIPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

Kacanwne mapa u cdepsl maockocTsio. Bua u




n300paKeHue mapa

61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mmockoctsro. Bun u
n300pakeHHE 1mapa

62

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTein

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpuueckue 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE CO
cdepoii u mapoM, NOCTPOSHUEM HX CEUCHUN
IJIOCKOCTBIO

65

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JIOKa3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHbBIC CO
cdepoii U mapoM, IOCTPOSHUEM MX CEUCHUIN
IUIOCKOCTBIO

66

[Ipuknansble 3a1a4uu, cBsi3aHHBIE O chepoil u
1apom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJIICHUSA B Opr)KHOCTI/I, CTaH)lapTHI)IG
mogoous

68

Paznnunble KOMOWHAIIUY TEJT BPAILICHUS U
MHOTOTPaHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaiueHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
IPSMOTO IUJIHHAPA

73

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéuHoro uaterpaiga. OobéM KoHyca

74

[Tnomaau GOKOBOW M MOJHON MTOBEPXHOCTH
KOHycCa

75

CTCpeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB OUJInHApAa, KOHYCa

76

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0NIaAu OBEepXHOCTEN Ten"

77

O0béM mapa u maposoro cexkropa. Teopema 00
00béme mapa. [Lmomans chepsr.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

78

[Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOIIAJIBIO
chepbl. COOTHOIICHUST MEXK/TY TIIOMIA MU
MOBEPXHOCTEH U 00bEMAaMU MOTOOHBIX TET

79

[TonoOHBbIe Tena B mpocTpaHcTBe. M3mMeHenue
00béMa nipu oooun. CtepeoMeTpuyecKue
3aJ1a4u, CBSI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJI U IUIONIa/iel TOBEPXHOCTEH

80

KonTtponbHas padota "[1no1m1aam noBepXHOCTH




U 00BbEMBI KPYTIIBIX TET"

81

JBuxenust mpoctpancTBa. OToOpaskeHUsI.
JBuxenwus u paBeHCTBO uryp. Odmue
CBOMCTBA IBW)XCHUU

82

Bupl nBukeHuid: napajuieIbHbIA EPEHOC,
[EHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOM

83

[IpeoOpazoBanus nomoodwus. [Ipsmas u chepa
Oitnepa

84

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABHMOXXCHUA

85

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

86

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusanus 3HaHui: "l[lapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BeKkTopsl B
npocTpaHcTae”

88

Ob6o6maroree nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

Ob6o6maroree noropenue 11 noHsaTuit u




MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremaruzarys 3HaHuil: "O0beM
MHOTOTpaHHUKA"

90

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucremarusanus 3Haguii: "O0bpeM
MHOTOTpaHHUKA"

91

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEl"

92

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX TEN"

93

Hrorosas KOHTPOJIbHAaA pa60Ta

94

Wrorosas koHTposibHasA paboTa

95

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUM

96

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTUHU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

97

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK HAYKH U
eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Ui

98

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U




€€ poJIb B Pa3BUTUH COBPEMEHHBIX
HHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUHU

99

Wcropus pa3BuTUs CTEPEOMETPUH KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101

HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HHXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 8
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