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NOSICHUTEJIBHAS 3AIIMCKA

I'eomeTpust sBISIETCSl OAHUM K3 0a30BBIX KypCOB HAa YPOBHE CPEIHEro OOIIEro oOpa3oBaHMs, TaK KaKk 0OCCIEYMBACT BOSMOXHOCTh M3y4CHHs AMCIHILIMH
€CTECTBEHHO-HAYYHOIl HANpPaBJICHHOCTH M NPEIMETOB I'yMaHMTAapHOTO LHKJA. [IocKONbKY Jlormueckoe MbIIUICHHE, (GOpMHUPYEMOE NMPH H3YYCHHH OOYYaOLIMMUCS
MOHATHHAHBIX OCHOB T'€OMETPHH, IPH JOKA3aTeIbCTBE TEOPEM U MOCTPOCHUH IIEMOYKH JIOTHYECKHX YTBEp)KACHHI IPH PENIeHUH T'€OMETPUUECKHX 3a]ad, yMCHHE
BBIJIBUTATh U OIPOBEPraTh TUMOTE3I HEMOCPEACTBEHHO UCHIONIB3YIOTCS IIPU PEIICHHH 331ad eCTECTBEHHO-HAayYHOTO IUKJIA, B YACTHOCTU (DM3UYECKUX 3a/1ad.

Ilens ocBoeHHst mporpaMMbl yueOHOro kypca «['eoMeTpus» Ha yIIyONE€HHOM ypOBHE — pa3BUTHE HWHAWBHIYAIBHBIX CIIOCOOHOCTEH OOYYalONIMXCS IPH
U3y4EHUH T€OMETPHH, KaK COCTABIIAIOLICH IpeMeTHOI obnacti «MatemaTnuka 1 HHPOPMATHKa» Yepe3 00eCIeyeHne BO3ZMOKHOCTH NIPHOOPETEHNs U HCIIONIb30BAHHS
GoJtee rIyOOKUX reOMETPUYECKUX 3HAHMIT U JCHCTBHH, ClIeM(UUHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCHEIIHOrO NPOodeCCHOHAIEHOr0 00pa30BaHusl, CBSI3aHHOTO C
HCIIONB30BAHHEM MAaTEMATHKU.

ITpropuTeTHEIME 3aa9aMy Kypca TeOMETpUH Ha YIIIyOIEHHOM ypOBHE, PACIIHPSIONIMMY H YCHIHBAIOIINMU Kypc 6a30BOr0 YPOBHS, SIBIISTIOTCS:

pacIIupeHne IPeaCTaBIeHNs O TeOMETPUH KaK YaCTH MUPOBOH KyJIbTYPEI H ()OPMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPHH C OKPY>KAIOIIUM MUPOM;

(hopmMHpoBaHKe NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTypaX KaK O BayKHEHUIINX MAaTeMAaTHUECKUX MOJENIX, IO3BOJIOINX OIUCHIBATE U H3y4aTh Pa3HbIC
SIBJICHUS OKPYKAIOILIero MUpa, 3HaHKE IIOHATHIHOrO anmapara 1o paszaeny «CrtepeoMeTpus» y4eOHOro Kypca reoMeTpHH;

(hopMHpOBaHUE YMEHHS BIIaZleTh OCHOBHBIMH HOHSTHAMH O IIPOCTPAHCTBEHHBIX (PUTYpax U MX OCHOBHBIMU CBOMCTBAaMH, 3HaHHE TeopeM, GopMys U ymeHue
UX HPUMEHSTh, YMCHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHAPTHBIE CIIOCOOBI PEIICHHS 3a/1a4;

(opmMHpoBaHHEe yMEHUS PACIIO3HABATh HA YepTeKaX, MOJACISIX M B PeaJbHOM MHpPE MHOTOIPAHHUKH U Telld BPAIeHHs, KOHCTPYHPOBATh T€OMETPHIECKHE
MOJIEIH;

(hopmMupoBaHHE TOHMMAHHSI BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOSHUS MaTeMaTHYECKUX TEOpPHH, (JOpMHpOBaHHE MOHUMAHHSA POJIM AKCHOMATUKH HPH
MIPOBEJICHUH PACCYXKJICHUIH;

(hopMHUpOBaHUE yMEHHUS BIIaJIETh METOJaMH JI0KA3aTE/IbCTB U AITOPUTMOB PELICHHUS, yMEHHUS HX IPUMCHSTh, IPOBOAUTH J0KA3aTENIbHbIE PACCYKICHHS B XO/IE
peILICHNS] CTEPEOMETPHYECKUX 3a/iad M 3a/[a4 C HPAKTUYECKUM COJEp)KaHHEeM, ()OPMHUPOBAHHE MPEACTABICHHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB HPHU 0OOCHOBAHHU
MaTeMaTHYeCKUX YTBEP KACHUH 1 POJIM aKCHOMATHKH B IIPOBECHUN JeAyKTHBHBIX PACCYKICHUI;

pa3BUTHE M COBEPUICHCTBOBAHHE WHTEIUICKTYaIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH OOyJaroImMXCs, MO3HABATENBHON AKTHMBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIIIEHHUS, HHTEpeca K H3yIeHUIO TeOMETPHH;

topmupoBanne (yHKIHOHATBPHON TPAMOTHOCTH, PEIIEBAHTHON TEOMETPUM: YMEHHs Paclo3HaBaTh IPOSBICHHS I'€OMETPHYECKHX TOHATHH, OOBEKTOB H
3aKOHOMEpPHOCTEHl B peadbHbIX JKH3HEHHBIX CUTyallUsX M IIPU HU3YYEHHM IPYTHX Y4eOHBIX IIPEIMETOB, MPOSBICHHS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH,
MOJIETMPOBAHHUS PeaIbHBIX CUTYaLlU, HCCIIeJOBaHMs IOCTPOSHHBIX MOZIeNIel, HHTEPIPETAI[HHU [OIyYeHHBIX PEe3yIbTaToB.

OCHOBHBIMHU  COJICPKATENIbHBIMU JIMHUSIMU ydeOHoro kypca «['eomerpusi» B 10-11 kinaccax sBisitorcs: «[IpsiMble M IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpaHHuKNY», «Terna BpareHus», «BeKTops! 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBIKEHHS B IPOCTPAHCTBEY.

Coopmymuposannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH HOHATHIMIY, PEJICBAHTHEIMI T€OMETPUH Ha YIIIyOIEHHOM ypoBHE 00ydeHus B 1011
KJ1accax, OTHOCHTCSI KO BCEM COZEpKaTeNbHBIM JIMHUSIM y4eOHOro Kypca, a (pOopMHUpPOBAHME JIOTHYECKUX YMEHMH PacrpeenseTcss He TOJIbKO 10 COepKaTeNbHBIM
JIMHUSIM, HO UM 10 ropaMm oOydeHus. CoziepikaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3ynbTataM ocBoeHus DenepanbHoil paboueil mporpammsl,
pacnpenenéHHbIM 10 rojaM oOy4eHHs, CTPYKTYPHPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, IPHMHIUIHAIBHBIM BOIPOCAM OOydaroluecs 00pallalich
HEOJHOKPATHO. DTO M03BOJIAET OPraHU30BaTh OBJIAICHUE T€OMETPUIECKUMU MOHATHAMU 1 HaBBIKAMH HOCJIE0BATENbHO H IOCTYNATEIbHO, C COONII0ICHHEM IPHHIIUIA
TIPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIFOYaTh B OOIIYI0 CHCTEMY T€OMETPHUYECKHMX HPEACTABICHHI OOYJaroNMXCs, paclIUpss U yriayomnss e€, oOpasys NMpodHbIe
MHOXKECTBEHHBIE CBS3H.

IMepexox kK N3y4EHUIO TEOMETPUH Ha YTITyOIEHHOM ypOBHE MO3BOJISET:

co3math ycnoBus It auddepeHnnannn oOydeHus, MOCTPOCHUS WHIMBUAYalIbHBIX OOPa30BATENBHBIX IPOrpaMM, OOECIEYHTh YIIyONIEHHOE H3ydeHHE
TEOMETPHHU KaK COCTABIIAIONIEH ydeOHOoro npeamera «MaTeMaTukay;

HOJITOTOBUTH 00YYAIONIMXCS K TIPOJAOIKCHHIO H3y4eHHUsI MAaTEMAaTUKH ¢ Y4ETOM BbIOOpa Oyayiei mpodeccuu, obecriednBast IPEeeMCTBEHHOCTh MEK/Y OOIINM
1 poheccnoHaBHEIM 00pa30BaHIEM.

Ha n3yuenne yaebHoro kypca «I'eomerpus» Ha yrimy6néHHOM ypoBHe oTBoauTCs 204 waca: B 10 kmacce — 102 gaca (3 gaca B HEZIemo).

COJEPXAHHUE OBYYEHUSA

IIpsiMble ¥ NIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE HOHATHS CTepeoMeTpHU. Touka, mpsiMasi, IJIOCKOCTb, MPOCTpaHCTBO. IToHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPHM: aKCHOMBI
CTEPEOMETPHH U CIISJICTBUS U3 HUX.

B3anmHoe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOINUECS, TapaJUIEIbHBIE U CKPEIUBAtOIIUecs npsMble. IIpU3HaKM CKpPEMBAIOLIMXCS TP SAMBIX.
ITapanensHOCTh MPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapasUIeNbHbIE MPSMblE B MPOCTPAHCTBE, MApaJUICNIbHOCTh TPEX MPSMBIX, MapauIeNbHOCTh MPAMON 1
wiockocty. [lapamienbHoe U LEHTpalbHOE MPOCKTUPOBaHKE, H300pakeHne Guryp. OCHOBHBIE CBOWCTBa MapasuIeIbHOrO MPOEKTHpOBaHus. M300paxkeHue ¢puryp B
MapajuIebHON IPOEKIHU. YTIIBI C COHAIIPABICHHBIMU CTOPOHAMH, YTOJI MEXIY IPSIMBIMU B IIPOCTpaHCTBe. [lapannensHOCTh MIIOCKOCTEe!: MapalIebHble IIIOCKOCTH,
CBOWCTBa MapaUIeNbHbBIX IIOCKOCTeH. [IpocTeiinme mpocTpaHCTBEHHbIE (DUIYpPBI Ha THIOCKOCTHU: TETPAdAp, Mapajuieenuiie]l, TOCTPOCHUE CEUeHHUH.

IlepnieHAMKYIAPHOCTh NPSMONH M IJIOCKOCTH: NEPIEHUKYISAPHBIE TPSMbIE B NPOCTPAHCTBE, MPSIMbIE MapasIeNbHble U MEPIEHIUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHANKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O NpPsIMOM MEPIEHIUKYIAPHON IIIOoCKOCTH. OpTOroHalbHOE MPOEKTUpOBaHUE. [lepneHauKyIsp u
HaKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IUIOCKOCTH, PAcCTOSHHE OT MPSIMOM J0 IUIOCKOCTH, NMPOEKUUs (HUIyphl Ha IUIOCKOCTh. IlepHneHIuKyIIpHOCTD IIOCKOCTEH:
TIPU3HAK MEPIEeHANKYIIPHOCTH ABYX MJIocKocTel. Teopema o TpEX mepneHauKyispax.

Vrasl B IPOCTPaHCTBE: YTOJI MEXIY MPSIMOM U MIOCKOCTBIO, IBYTPaHHBIM yro, JUHEHHBIH Yroy ABYTpaHHOTO yria. TpEXTrpaHHBI U MHOTOTPAHHbIEC YIIIBL.
CBoliCTBa IJIOCKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA INIOCKHMX M JBYIPAHHBIX YITIOB TPEXTPAHHOTO yrila. TeopeMbl KOCHHYCOB M CHHYCOB JUIS TPEXTPAHHOTO
yria.

MHororpaHHHKH

Buisl MHOrOrpaHHUKOB, pa3BEpPTKa MHOrOrpaHHuKa. [Ipu3Ma: n-yroiabHas npu3Ma, IpsMas U HaKJIOHHAs MPH3MBI, OOKOBAs M MOJHAS TIOBEPXHOCTH NMPU3MBIL.
TMapannenenunen, nNpsiMOYroNbHBIN MapajielenuIel U ero cBoiictBa. Kparyaiimme myTd Ha TOBEpXHOCTH MHOrorpaHHuka. Teopema Ditnepa. IIpoctpaHcTBeHHas
teopema [ludaropa. [Mupamupa: n-yroipHas nupamuaa, NpaBUibHAas M yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TpaHEl MNpPaBHIBHON MHUpPaMHIBL.
IpaBuibHBIC MHOTOIPAHHUKH: IIPABIIIbHAS IPHU3Ma U MpaBHIbHAS IHpaMUJa, IPaBUIbHAS TPEYTONbHAs MHpaMuia U IPaBHIbHBIA TeTpadap, Kyo. I[Ipencrasnenue o
MPaBUIIBHEIX MHOTOIPAHHUKAX: OKTA’Ip, AOAEKAdAP H HKOCAdIP.

BelunciieHne 311eMEHTOB MHOTOIPaHHHKOB: pEOpa, AuaroHan, yribl. Ilnomans OOKOBOW MOBEPXHOCTH M MOJHOI MOBEPXHOCTH NMPSMOIi MPH3MBI, ILIOMA b
OCHOBaHHIi, TeopeMa 0 OOKOBOH MOBEPXHOCTH NpPsAMOIl mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH NPaBHIBHOW MHUPAMHABI, TEOPEMa O IUIOMIAIN
YCE4EHHOM MUPaMUJIBL.

CuMMmeTpuss B HPOCTPAHCTBE. OJNEMEHTHl CHMMETPUH INPABHIBHBIX MHOTOIPaHHUKOB. CHMMeETpHsS B IPaBHIPHOM MHOTOTPAHHHKE: CHMMETPHUS
napajIeNenumnea, CHMMETPHS IPAaBIIBHBIX IIPU3M, CHMMETPHS IPAaBIILHON THPAMHIBL.

BekTophl H KOOPAMHATHI B IPOCTPAHCTBE

ITonATHA: BeKTOp B HPOCTPAHCTBE, HYJIEBOH BEKTOp, UIMHA HEHYJIEBOIO BEKTOpA, BEKTOPbI KOJJIMHEAPHBIE, COHANpPABJICHHbIE M IMPOTHBOIOIOKHO
HamnpaBJIeHHbIE BEKTOPHI. PaBeHCTBO BekTOpOB. JIeHCTBUS ¢ BEKTOpAMH: CIOKEHHE M BBIYHUTAaHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOMKEHHE BEKTOpa Ha
yucyo. CBolicTBa ciokeHHs BEKTOpoB. CBOHCTBA YMHOXKEHHs BEKTOpa Ha 4ucio. IloHATHE KOMIUIaHApHBIE BEKTOPHI. IIpu3HaK KOMIIaHApHOCTH TPEX BEKTOPOB.



HpaBI/IJ'IO napauieaenumena. TeopeMa O pPasjIO)K€HUH BEKTOpa IO TpeM HEKOMIUIAaHApHBIM BEKTOpaM. HpﬂMOyTOJ'ILHaSI CUCTEMA KOOpAWHAT B IIPOCTPAHCTBE.
KOOleHHaTLI BEKTOpAa. CBsi3b MEXAY KOOpAUHATAMH BEKTOpA U KOOpAUHATAMU TOYCK. Yron MEXKAY BEKTOpaMHU. CKan;{pHoe TIPOU3BEACHUE BEKTOPOB.



TJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA «TEOMETPHS» (YIJIYBJIEHHBIW YPOBEHDB) HA YPOBHE CPEJHETO
OBLIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHckoe BocCIHUTaHHe:

c(OpMUPOBAHHOCTh TPAXKJAHCKOM MO3UIUM OOYdYalOMerocs KaK AaKTUBHOIO H OTBETCTBEHHOTO WICHA POCCHICKOTO OOINECTBAa, INPEACTaBICHHE O
MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHH, IPOLENYp TI'pakIaHCKOro oOmecTBa (BBIOOpPHI, OHPOCH M APYroe), yMEHHE
B3aHMOJIEHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUH C X (QYHKIHSIMH H Ha3HAUCHHUEM;

2) naTpuOTHYECKOE BOCTIHTAHUE:

c(hOpMUPOBAHHOCTD POCCHICKON TPAKIAHCKOH HIACHTUYHOCTH, YBaXKEHUS K MPOLLIOMY M HACTOSIIEMY POCCHICKOH MaTeMaTHKU, LICHHOCTHOE OTHOLICHUE K
JIOCTIDKCHHSIM POCCHHMCKHX MAaTeMAaTHKOB M POCCHHCKONW MaTeMaTHYeCKOW IIKOJIbI, HCIOJIb30BAHHE DTHX NOCTIDKCHHIl B APYrHX HayKaX, TEXHOJOTHAX, chepax
9KOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCITUTAHNE:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEIl pOCCHICKOro Hapoza, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, STHUECKOTO IOBEACHHUS, CBI3aHHOTO C IPAKTHIECKHM
HPUMEHEHHEM JIOCTI)KCHUIT HAYKU U eATENIbHOCTBIO y4€HOr0, 0CO3HAHKE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOHYHBOrO OyAyIIero;

4) 3cTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKOE OTHOLIECHUE K MUY, BKIIIOUYas 3CTCTHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/ja4, PEIICHUH, pacCy X ACHH, BOCIPUUMYHBOCTD K
MaTeMaTHYeCKHM aCIIeKTaM Pa3IUYHBIX BHJOB HCKYCCTBA;

5) puznyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS IMPHMEHATH MaTeMaTHYECKHe 3HAHUS B MHTEpecax 3J0pPOBOrO M 0e30macHOro obpasa >KH3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3[I0POBBIO (30pPOBOE MHTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA, PEryisipHas (H3nyuecKas akKTHBHOCTD), (PU3HUIECKOE COBEpPIICHCTBOBAHHE MPH
3QHATHUSAX CIIOPTHBHO-03[0POBUTEIILHOMN AEATEIBHOCTBIO;

6) TpyAOBOE BOCIIMTAHME:

TOTOBHOCTB K TPYJLy, OCO3HaHHE LIEHHOCTH TPYIOJIIO0HSI, HHTEPEC K Pa3INIHbIM chepaM NpohecCHOHAIBHOHN NesSTeIbHOCTH, CBI3aHHBIM C MATEMATHKOH U e€
NIPWIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAHHBEINH BBIOOp Oyaymieil mpodeccun U pealtn30BBIBATE COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTBH K
MaTeMaTHYecKoMy OOpa3OBaHMIO M CaMOOOPAa30BaHMIO HA MNPOTSHKEHUH BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEUICHHH IPAaKTUYECKUX 3a1ad
MaTeMaTH4YeCKOil HalpaBICHHOCTH;

7) 3K0JI0THYecKOe BOCIUTAHHE:

cOPMHUPOBAHHOCTD HKOJOIUYECKOH KYJIbTYPbI, HOHHMAHHE BIUSHUS COLHAIbHO-3KOHOMHYECKHX IPOLIECCOB HAa COCTOSHHUE HMPHUPOAHON M COLHAIBHOM
Cpellbl, OCO3HAHME INIOOAJBHOrO XapakTepa SKOJOTHMYECKHX IpoOJeM, OPHEHTAIMs Ha HPUMEHCHHE MaTeMaTH4YeCKHX 3HAHUH I pelleHus 3afad B obiactu
OKpY’KalOIlel cpeibl, INIAHNPOBAaHNE IIOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX ITOCIIEICTBHI 1JIs1 OKPY>KarOIeH Cpemsl;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3sBHTHS HAyKH U OOINECTBEHHOI IPAaKTHKH, IOHUMaHHE
MAaTeMaTHYECKOI HayKH KaK C(hepbl YeI0BEUECKOH ACITEIbHOCTH, ITANOB €€ PAa3BUTUS U 3HAYMMOCTH JUIS PA3BUTHS LIMBUIIM3ALIMH, OBJIAJICHHUE S3bIKOM MAaTEMAaTHKH U
MaTeMaTH4YeCKOM KyJIbTYpOil KakK CPEJCTBOM IO3HAHHS MHpPA, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U MCCIEAOBATENbCKYIO ACATEIBHOCTh HHAMBUAYalIbHO H B
rpymme.

METANPEJMETHBIE PE3YJIbTATbI
Io3HaBaTe/IbHbIE YHHBEPCAIbHbIE YUeGHbIE AeiicTBUS

Ba3zoBble J1orn4eckue JeicTBus:

BBUIBIITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MAaTEMAaTHYECKMX OOBEKTOB, IIOHATHH, OTHONICHHA MEXTy MNOHATUAMH, (OPMYINPOBATH
OIIpE/ICICHNU TIOHSTHIT, yCTaHABIIMBATh CYIICCTBEHHBII MPU3HAK KIACCH(UKAIMH, OCHOBAHUS sl 000OIICHHS U CPABHEHHS, KPUTEPHH IPOBOANMOTO aHAIIN3a;

BOCIIPHHHUMATB, POPMyINPOBATH U PEOOPA30BIBATE CY)X/ICHHS: YTBEPAUTEIbHbIC U OTPUIIATCIbHbIC, CANHUYHbIC, YACTHBIC H OOIINE, YCIOBHbIE,

BEIIBIIITH MAaTEMAaTHUECKIE 3aKOHOMEPHOCTH, B3aHMOCBSI3H M IPOTHBOpPEUHs B (paKTaX, JaHHBIX, HAOMIOACHUSIX H YTBEPXKICHUSX, IIPEIaraTh KPUTEPUH UL
BBIIBJICHHS] 3aKOHOMEPHOCTEN 1 IIPOTHBOPEUHA;

JIeTTaTh BHIBOJIBI C HCIIONB30BAaHHEM 3aKOHOB JIOTHUKH, IeAyKTHBHBIX U HHIYKTHUBHBIX YMO3aKIIOUEHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

HPOBOJMTH CAaMOCTOSITEIBHO [OKA3aTelbCTBA MAaTEMATHYECKUX YTBEPXKACHHH (IpsMble M OT MPOTUBHOIO), BHICTpPaMBATh apryMEHTAIMIO, IPUBOIHUTH
HPUMEpBI 1 KOHTPIPHMEPHI, 000CHOBBIBATE COOCTBEHHBIE CY)KICHHUS U BHIBOJIBI;

BBIOMpaTh Croco0 pereHust yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUs], BRIOMPATh HauOosee MOAXOMSIIMN ¢ YYETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3zoBble nccieoBaresibcKue AeiicTBus:

HCTIONB30BaTh BOIPOCH KaK HCCIEAOBATENBCKAIl HHCTPYMEHT IIO3HAaHWS, (OpPMyIHpOBaTh BONIPOCH,, (HKCHPYIOIIHE IPOTHBOpEUHe, IpodliemMy,
YCTaHABINBATh HCKOMOE U JAHHOE, (JOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

HPOBOJMTH CaMOCTOSITCIBHO CIUIAHMPOBAHHBI SKCIHEPHMEHT, MCCICAOBAaHHE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SBICHMUS,
poLecca, BBISBICHUIO 3aBHCHUMOCTEH MEXIy 00BEKTaMH, SIBIICHHSMU, IPOLIECCAMU;

CaMOCTOATENBHO (DOPMYNIHPOBAaTh OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO HAOIIOJACHHMS, HCCIENOBAaHMsS, OLICHUBATH JIOCTOBEPHOCTDH
TIOJTy9YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHHI;

MIPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIIBUTATh MPEIIOTIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

PaGora ¢ undopmanueii:

BBUBIIATH AeuIUThl HH(OPMAIHHK, JaHHBIX, HCOOXOUMBIX U1 OTBETA Ha BOIPOC ¥ JUTS PELICHHS 3a/1a4n;

BBIOMpPATh MH(POPMAIMIO U3 HCTOYHUKOB Pa3INYHBIX THIIOB, aHAIM3HUPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATh HH(POPMALMIO PA3INYHBIX BHIOB H
(hopM mpeacTaBICHNS;

CTPYKTYpUPOBaTh HHGOPMAILHIO, TIPEACTABILTE €€ B PA3IUYHBIX (hopMax, HILTFOCTPUPOBATE IPaHIECKH;

OLICHUBATh HAIEHOCTH HH(OPMALIHH IO CAMOCTOSTEIEHO CHOPMYITUPOBAHHBIM KPHTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBepcATbHBIE YIeOHbIE JeiicTBHS

Oomenne:

BOCIPHHHAMATE U (HOPMYIHPOBATh CYXICHHS B COOTBETCTBUH C YCIOBHSMH U LETIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOIO TOUKY 3PCHHS B
YCTHBIX M IMHCbMCHHBIX TEKCTAX, JaBaTh MOSCHEHHUS 110 X0y PELICHHUs 3a1a4H, KOMMEHTHPOBATh TTOTy4eHHBII Pe3y/IbTaT;

B XO/ie OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYkKIAaeMOH TeMBbI, IPOOJIEMBI, pelacMoil 3a/a4y, BBICKA3bIBAaTh WJICH, HALICICHHBIC HA TOMCK
PCILICHHUS, CONOCTAaBISATh CBOM CYKJICHHS C CYXACHHAMH JPYTHX YYaCTHHUKOB Juajora, oOHapyKHMBaTh pa3iM4ie M CXOACTBO IO3UIHH, B KOPPEKTHOH (opme
(hopMyIHpOBATh Pa3HOITACHS, CBOU BO3PAXKEHUS;

IIPEJCTaBIAT PE3yNbTAaThl PEHICHUS 3a[add, SKCIICPHIMEHTA, HCCIENOBAHNUS, IPOCKTa, CAMOCTOSTENBHO BEIOMpATh (hOpMAT BHEICTYIUICHHUS C yIETOM 3a1ad
Ipe3eHTalul 1 0COOCHHOCTE ayTUTOPUH.

PeryasiTHBHbIC yHHBepcaJIbHbIe YueOHbIe AeiicTBUS

CaMOOpraHM3alMs:COCTAaBIATh IUIaH, AJITOPUTM pEIICHUs 3ajadd, BBIOMpATh CHOCOO pEIICHHS C YY4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX

BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTBI PELICHUH ¢ y4ETOM HOBOI HH(OPMAIHH.



CaMOKOHTPO.Ib, SMOIIHOHAJIbHBI HHTE/LJIEKT:

BJIAJICTh HABBIKAMH MTO3HABATEIbHON peIeKCHI KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTAaTOB, BIAJETh CIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJIS POLIECCa U Pe3yibTaTa PElICHUs MAaTEMAaTHYECKON 3a/1a4u;

TPEABUICTH TPYJHOCTH, KOTOPIC MOT'YT BO3HUKHYTh IIPH PEIICHUH 331a4H, BHOCHTh KOPPEKTHBBI B JICTEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HalICHHBIX OMHNOOK, BBIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa HENU M YCIOBUSM, OOBSCHATH HNPHUYMHBI JOCTIDKEHUS MM HENOCTIDKCHHS PEe3YJIbTAaTOB IESATENbHOCTH, HAXOIHUTHh
omuOKy, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsI 1eSITeILHOCTD:

HOHMMATh M HCIIONB30BaTh IIPEMMYINECTBA KOMAHJHON M HHAMBHIYallbHOH paOOThl HPU pELICHHMM Y4YeOHBIX 3a7ad, NPUHUMATh LElb COBMECTHOMH
JIeATEIbHOCTH, IIAHMPOBAaTh OPTaHU3AIMI0 COBMECTHOI paboThl, paclpeneiaTh BUIbI paboT, HOroBapuBaThCs, 0OCYKIaTh IPOLECC U Pe3yJbTaT paboThl, 0000IaTh
MHEHUS HECKOJIBKHX JIIOJIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OCYKIeHUs, OOMEH MHEHHH, «MO3rOBBIE INTYpMBD» M HUHEIE), BEHIIONHATH CBOIO YacTh pPabOTBI U
KOOPIMHUPOBATh CBOM JCHCTBHS C APYIMMH WIEHaMH KOMAaHJBI, OIEHHBATh KA4eCTBO CBOETO BKJIaJa B OOMMH MPORYKT IO KPUTEPHSAM, CHOPMYIHPOBAHHBIM
Y4aCTHHKAMH B3aHMOJICHCTBYS.

NPEIMETHBIE PE3YJIbTATHI

K xoniy 10 kiacca o0ydaromuiics HayYUTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTHAMHU CTEPEOMETPHH IPU PELLICHUH 3a/1a4 U IPOBEACHUN MaTEMaTHYECKHX PAaCCyKICHHUI;

®  IPHMCHATH AKCHOMBI CTEPEOMETPHH U CIIEICTBYS U3 HUX IPH PEIIEHHH FeOMETPHIECKUX 3a/ad;

e  KiaccH(UUUPOBATH B3AUMHOE PACHOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE, INIOCKOCTE B IPOCTPAHCTBE, IPSAMBIX U IIOCKOCTEHl B IPOCTPAHCTBE;

e CBOOOAHO ONEPHPOBATH MOHATHAMH, CBSI3aHHBIMU C YITIAMH B IIPOCTPAHCTBE: MEXAY IPSIMBIMU B IIPOCTPAHCTBE, MEXKIY IPSIMOI U INIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBAI3aHHBIMH C MHOTOIPAaHHUKaMH;

e CBOOOIHO PACIIO3HABATH OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (TIpH3Ma, MHpaMUJia, IPSMOYTOJIBHBIN Hapajielenuie], Kyo);

. KJ1accU(GUIMPOBaTH MHOTOTPAaHHUKH, BHIOMpast OCHOBaHUS VISl Kilaccuukanuy;

e CBOOOIHO ONEPHPOBATH IOHATHIMH, CBSI3aHHBIMHA C CEYEHHEM MHOTOIPAaHHUKOB INIOCKOCTBIO;

e BBINOJHATH NAPAILIEIBHOE, ICHTPAIBHOE U OPTOrOHAIBHOE MPOCKTUPOBAaHNE (GUI'YP HA INIOCKOCTb, BHINOIHATH N300paxeHus GUryp Ha IIIOCKOCTH;

®  CTPOUTH CEYCHMS MHOTOTPAHHHKOB Pa3IMYHBIMU METOJAMH, BBIIOIHATH (BBIHOCHBIE) INIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUA

cBepXy, COOKY, CHU3Y;
e  BBIYHCIITH IUIONIAAN IOBEPXHOCTEH MHOTOTPaHHHUKOB (TIPH3Ma, MNPaMH/a), TEOMETPHUYECKHX Tel C IpUMEHeHneM GopMyir;
e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHMMETPHH, LICHTP, OCh U INIOCKOCTh CUMMETPHHU (GUTYDBI;
e CBOOOIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpPaM H KOOPAWHATAM B IIPOCTPAHCTBE;
e BHINOJHATH JACHCTBUS HaJl BEKTOPAMHU;
e  pemarth 3aJayd Ha JOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOLIEHWII M HaXO)KAEHHE T€OMETPUYECKUX BEJIMYMH, IPHMEHSsI M3BECTHBIC METOIbI IPH
PEIICHUH MAaTeMAaTHYECKUX 33/1a4 [OBBIIICHHOIO U BHICOKOTO YPOBHS CIIOXKHOCTH;

®  [PHMEHSATH POCTEHINNE TPOrpaMMHbIE CPECTBA U AJIEKTPOHHO-KOMMYHUKAI[OHHbIE CHCTEMBI IIPH PEIICHNH CTEPEOMETPHIECKHX 3a/1ad;

e U3BICKATh, MPEOOPA30OBHIBATE M HHTEPIPETUPOBATH MH(OOPMALMIO O MPOCTPAHCTBEHHBIX F'€OMETPHYCCKUX (UTypax, MPEICTABICHHYIO Ha YepTexkax U
PHCYHKaX;

®  [PHMEHSTH NTOTyJYEHHBIE 3HAHNS Ha PAKTHKE: CPAaBHUBATH U aHAIN3UPOBATH PeabHbIe CHTYallNH, IPHUMEHSITh H3yIeHHBIE IIOHATHS B IIpOIecce MOHCKa
pelICHHsT MaTeMaTH4ecKH C(HOPMYIMPOBAHHOI MPOOIEMbI, MOJEIHPOBATh pealbHbIC CHUTyallMd Ha S3bIKE TE€OMETPUH, HCCIENOBATh MOCTPOCHHBIC
MOJIEN C HCIIONB30BAaHHEM ICOMETPHYCCKHX MOHSTHI M TEOpeM, ammapara aireOpbl, peliaTb NPaKTHYECKHE 3aadM, CBSI3aHHBIC C HAXOXKICHHEM
T€OMETPHYECKUX BETHYNH;

®  MMETh HPECTAaBICHHS 00 OCHOBHBIX 3TalaX Pa3BUTHS FEOMETPHU KaK COCTABHOM YacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHIL.

®  [PHMEHATH IOJMyYCHHBIC 3HAHWS Ha NPAKTUKE: CPaBHUBATh, aHAJIM3HUPOBATh M OLCHUBATH PEAbHBIC CUTyalllH, NPHMEHSTh H3ydeHHBIC ITOHSTHS,
TEOpEeMBI, CBOICTBAa B IIpoIecce MOMCKA PENICHHS MaTeMaTHYeCKH c(OpMYIMPOBAHHOI MPOOJIEMBI, MOJEINPOBATh pealbHble CHTYallnd Ha SI3bIKE
TeOMETPHH, HCCIIEOBATh IIOCTPOCHHBIE MOJEIN C HMCIIOIb30BAaHHEM T€OMETPHUYECKHUX IOHATHH M TEopeM, alapara aireOpsl, peaTs NpakTHIeCKHe
3a/1a9H, CBSI3aHHBIE C HAXOXK/ICHHEM I'€OMETPHIECKHX BEJIIUNH;

®  UMeTh IPEe/CTaBIEeHNs 00 OCHOBHBIX dTAllaX Pa3BUTHs T€OMETPUH KaK COCTABHOM YacTh (yHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHUE

KoanyecTBo 4yacoB

Ne HaumeHoBaHue pa3e/i0B U TeM DJeKTpoHHbIe (H(POBLIE)
KoHnTtposbHbIe IpakTuyeckue
n/n TporpamMMsI Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsl pa6oTsI
BBezneHue B cTepeoMeTpuIo 23 1
B3anMHOe pacrnosiokeHHe MpsAMbIX B 6 1
MIPOCTPaHCTBE
IMapanienbHOCTB NPSAMBIX U IIIOCKOCTEH B 8
IIPOCTPaHCTBE
[epnieHAMKyYIApHOCTD NPAMBIX M ILIOCKOCTEH 25
B IIPOCTPAHCTBE
VYTIIbl U pacCTOSHUS 16 1
MHOrorpaHHUKH 7 1
BekTopsl B npocTpaHCTBE 12
TToBTOpeHHe, 0000LICHHE 1 CHCTEMAaTH3AIHS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




MNOYPOYHOE INIAHUPOBAHHUE

Ne
n/n

Tema ypoka

OcHOBHEIE IIpaBuIIa H300paKeHNsI Ha PUCYHKE
IUIOCKOCTH, HapaJuIeNIbHBIX IPSIMBIX
(OTpE3KOB), CEpeIMHBI OTPE3Ka

KoanyecTBo 4yacoB

Bcero

KoHnTposbHbIe
padoTsl

IIpakTnyeckue
padoTsl

Jara
H3Y4YeHMs

DJIeKTPOHHbIE
uudposbie
obpa3oBaTelibHbIE
pecypesl

ToHSATHS CTEPEOMETPUH: TOYKA, IPSIMast,
TUIOCKOCTh, TIPOCTPAaHCTBO. OCHOBHBIE
MpaBmIia H300PAKEHHS HA PUCYHKE
TUTOCKOCTH, APAJUIEBHBIX TPSIMBIX
(OTpE3KOB), CEPEIMHBI OTPE3Ka

IMonsTHSA: HEepeceKarolecs IIIOCKOCTH,
HepeceKaroliecs IpsiMasi | III0CKOCTb;
HOJIYIPOCTPAHCTBO
IMonsTHSA: HEepeceKarolecs IIIOCKOCTH,
HepeceKaroliecs psiMasi | III0CKOCTb;
HOJIYIIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHNe IPOCTEHIIIX
MIPOCTPaHCTBEHHBIX (HUTYp,
HECYLIECTBYIOIMX 00BEKTOB
MHoOrorpaHHUKH, U300pakeHHUE IPOCTEUIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYLIECTBYIOIIMX 00BEKTOB

AKCHOMBI CTePEOMETPUH H IIEPBbIE CIEACTBUIL
U3 HUX

10

AKCHOMBI CTEPEOMETPUHU U IIEPBLIC CICACTBUA
W3 HUX

AKCHOMBI CTePEOMETPUH U IIEPBbIE CICACTBUIL
u3 HUX. CriocoOBbl 3aJaHust NPSIMBIX U
IUIOCKOCTEH B mpocTpancTBe. O003HaYEHUs
TIPSIMBIX U TJIOCKOCTEH

W300paxeHne ceueHnit mpamMuibl, Kyoa n
IIPU3MBI, KOTOpBIE IPOXOAAT depe3 X péopa.
H3o0pakeHue nepeceyeHus MoTyIeHHBIX
mockocTeil. PackpariyBanue MOCTpOSHHBIX
cedyeHul pa3HbIMH LBETaAMU

N300paxeHne ceueHHit MIpamMuibl, Kyoa n
MIPU3MBI, KOTOPBIE IIPOXOAT Yepe3 ux peopa.
V300pakeHue nepeceyeH st oIy IeHHBIX
II0cKocTeH. PackpaniBaHue mocTpoeHHbIX
Ce4yeHUH pa3HbIMH LBETAMU

13

N300paxeHne ceueHHit mpamMuibl, Kyoa n
TIPU3MBI, KOTOPBIE IPOXOJIAT Uepe3 ux pédpa.
HN300paxeHne epecedeH s MoIydeHHBIX
IUIOCKOCTeN. PackpammBanye MOCTPOEHHBIX
CEUeHHH Pa3HBIMH IIBETAMI

W300paxeHue ceyeHnid MUpaMubL, Kyda 1




HPU3MBI, KOTOPbIE IPOXOJAT Yepe3 ux péopa.
N300paxeHne mepecedeH s MoMyYeHHBIX
IIocKocTel. PackpariiBanie NOCTPOCHHBIX
CCUCHHH PA3HBIMU IIBETAMI

14

15

16

Mero/ ci1e10B JJIsl IOCTPOCHUS CeUSHUt

MeroJ cie1oB AJ1sl IOCTPOSHUS CeUCHUM.
CBoiicTBa niepeceyeHuii NpsIMbIX U
IJIOCKOCTEH

Mertog cneioB Ajisl HOCTPOEHUS CEUCHUM.

CBoiicTBa niepeceyeHui NpsIMbIX U
IUIOCKOCTEH

17

18

IMoctpoenue ceueHuii B mupamuse, Kyoe mo
TpéM ToukaM Ha p&bpax. Co3aHue BEIHOCHBIX
4YepTexeH 1 3alUCh IIar0B IIOCTPOSHHUS

IMoctpoenue ceuenuii B mupamuze, Kyoe mo
TpéM TouKaM Ha péOpax. Co3naHue BHIHOCHBIX
YepTexKeil ¥ 3aMUCh 1IAroB MOCTPOCHUS

TTocTpoeHue ceueHuit B mupamue, Kyoe mno
TpéM TouKkaM Ha péOpax. Co3naHue BBIHOCHBIX
YepTexeil 1 3aUCh UIArOB MIOCTPOCHUS

20

21

TlocTpoeHue ceueHuit B mupamuie, Kyoe mno
TpéM ToukaM Ha péOpax. Co3aaHne BBIHOCHBIX
YEePTEKEH U 3aIiCh IAroB MOCTPOCHHUS

IoBTopenue mianumerpun: Teopema o
MIPONOPLHMOHAIBHBIX OTpe3kax. [lonobue
TPEYroJIbHUKOB

22

IToBTopenue mnanumerpun: Teopema
Menemnas. PacueTsl B cedeHHsIX Ha BBIHOCHBIX
yeprexax. McTopus pa3BUTHS IITaHUMETPUU U
CTepeoMeTPUI

23

24

25

KonTponbHas paboTa "AKCHOMBI
crepeomeTpun. CeueHus"

B3zanMHoe pacrnonoskeHue MpsMbIX B
npocTpaHcTBe. CKpelmuBalonyecs mpsiMsle.
[Mpu3HaKK CKPEeIMBAIOIIUXCS MPSMBIX.
[MapannenbHble OpsIMBIE B IPOCTPAHCTBE

Teopema o cylIecCTBOBaHUH U
€MHCTBEHHOCTH MPSMOI MapasuIeIbHON
JIaHHOM NPSIMOH, POXOIAIIeH uepe3 TOUKy
TIPOCTPAHCTBA U HE JieXKallell Ha JaHHOH
npsiMoii. Jlemma o mepecedueHIH
MapajUIeNIbHBIX MPSMBIX INIOCKOCTBIO

26

IMapannensHOCTE TpeX NpsiMBIX. Teopema o
TpéX mapajienbHbIX NpsAMbIX. Teopema o
CKpELIMBAIOIUXCS MPSMBIX

27

IMapamnensHoe npoektipoBaHue. OCHOBHbIC
CBOWCTBA MAPAJUICITBHOTO MPOCKTUPOBAHMSL.
V300pakeHue pa3HbIX GUTyp B HapauieabHOH
HPOCKINH




28

LenTpanpHas npoekuus. Yrou ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOI MEKILY
TPSIMBIMH

29

3aja4yn Ha JOKA3aTEIbCTBO M MCCIICIOBAHHE,
CBSI3aHHBIC C PACIIONIOXCHHUEM HPSIMBIX B
HPOCTPAHCTBE

30

IonsTus: napajienbHOCTh NPAMON U
IUIOCKOCTH B IIpocTpaHcTse. [IpusHak
NapauleNIbHOCTH MPSIMOH U IMJIOCKOCTH.
CBolicTBa Mapa/IeNbHOCTH IPIMOH 1
IJIOCKOCTH

31

32

33

I'eomerpuueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBS3aHHBIE C
NapauleNIbHOCTBIO MIPSMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

IMocTpoeHue cedeHus, HPOXOSIILEro yepe3
JIAHHYIO TIPSAMYIO Ha YepTeKe U
NapaJuleNIbHOro Apyrou npsiMmo. Pacuér
OTHOLIECHUIT

TMapayuiensHast IPOSKLUS, TIPUMEHEHHE IS
MOCTPOCHUS CeveHuit Kyda u
napayuienenunena. CBoicrsa
napasvieNnenuneaa i IpH3Mbl

34

35

36

IMapamnensHele miockocTd. [IpusHaku
HapajuIeNbHOCTH ABYX INIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOASIIEH
4epe3 TOUKY, He HIPUHA/UICKAIILYIO TaHHON
IUIOCKOCTH M CIICJICTBUS U3 HeE

CBoiicTBa MapauieNbHBIX IOCKOCTEH: O
HapauIeIbHOCTH MPSIMBIX TIEPECEUCHHS IPH
HePeCceYCHUHN JIBYX MapajieIbHbIX
IUIOCKOCTEH TpeThen

37

CBoiicTBa mapauIebHBIX INIOCKOCTEH: 00
OTpe3Kax MapauleIbHBIX NPSMBIX,
3aKJIIOUEHHBIX MEXTy TapajliebHBIMU
IUIOCKOCTSIMU; O TIEPECEYEHUHU NPSIMOI €
JIByMsl TIapajilebHBIMU TIOCKOCTSIMH

38

39

ITosTopenue: Teopema ITnudaropa Ha
TUTOCKOCTH

IloBTOpEHME: TPUTOHOMETPHS
IPSMOYTOIBHOTO TPEYTOIbHHUKA

40

41

CBoiicTBa Ky0a 1 IPSAMOYTOJIEHOTO
napaenenumnesa

Beraucnenne aauH OTPE3KOB B KyOe 1
IPSMOYTOIBHOM Hapajule/eHHIe e

42

INeprneHAMKyYISPHOCTD NPAMOIA H IIIIOCKOCTH.
Ipu3Hak nepneHINKyIApHOCTH NPSMOK U
ILIOCKOCTH




INepneHANKYIAPHOCTH NPSIMON U MIIOCKOCTH.

43 [Ipu3HaK nepneHIuKyJIspHOCTH NPSIMON 1
IUIOCKOCTH
Teopema 0 CyIecTBOBaHHH U

a4 €IMHCTBEHHOCTH NIPSMOM, IpoXoseii uepes
TOYKY HPOCTPAHCTBA U MEPIEHAUKYIISIPHON K
IUIOCKOCTH

45 ITnockocTH ¥ MepHEeHIUKYIIPHBIE HM IIPSIMbIS
B MHOTOTPaHHUKAX

46 ITnockocTH ¥ NepHEHIUKYIAPHBIE UM IIPsIMbIE
B MHOI'OIPaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. IToctpoenne
MePICHANKYIISIpa U3 TOUKH Ha MPSIMYI0

48 Iepnenauxynsp u HakiaoHHas. [ToctpoeHne
MEPICHANKYIISIpa U3 TOUKH Ha MPSIMYI0

49 Teopema o Tpéx neprneHuKyIsIpax (npsmas u
obpaTHast)

50 Teopema o TpEX NepHEHANKYIIPAx (TpsMast 1
oOpatHast)

51 Yron Mexay CKpemMBarOIMMHUCS IPIMBIMI

52 INouck nepneHauKyIISPHIX IPSIMBIX C
MIOMOUIBIO MEPIIEHAUKYIISIPHBIX ITIOCKOCTEH

53 OpTOroHaIbHOE MIPOSKTHPOBAHUE
IMoctpoenue ceuenuii Kyba, MpU3MBL,

54 MPABUIILHOM MUPAMHJIBI C IIOMOLIBIO
OPTOrOHAILHOM MPOEKIMU
IMocTpoenne cedennii Kyda, TIpU3MBbI,

55 MIPaBUIIbHON MUPaMHIBI C TIOMOLIBIO
OPTOrOHAJILHOM MPOEKIMU
CHuMMeTpHs B IPOCTPAHCTBE OTHOCUTENTBHO

56 miockocTH. Ilnockocti cummerpuii B
MHOTOTpaHHHKaX

57 [pu3Hak nepneHIuKyISPHOCTH IPSIMOU 1
IUIOCKOCTH KaK CIEICTBUE CUMMETPUU

53 INpaBuibHBIE MHOTOrpaHHUKH. Pacuér
PAcCTOSHMIA OT TOUKH JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér
PACCTOSHUH OT TOUKH JI0 IIOCKOCTU
CrocoOBI OIyCTUTh NEPIEHANKYJIAPHI:

60 CHUMMETPHS, CIBUT TOYKH T10 NapasuienbHOM
TIPAMOM

61 CBur 1o HenapauieIbHOW NPsIMOH,
HN3MEHEHNE PACCTOSHHI
KounTtponbnas pabota "B3anmuoe

62 PAacIoI0KEHUE NPSAMBIX U IIIOCKOCTEH B
npoctpaHcTae”

63 IToBTOpEHHUE: Yyroa Mexay NPsMBIMU Ha

TUIOCKOCTH, TPUTOHOMETPHUSA B IPOU3BOJILHOM




TPEYroJbHUKE, TECOPEMA KOCUHYCOB

64

IToBTOpEHuE: yroa MmexIy
CKpPEIIMBAIOMIMMUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpu'{eCKue METOAbI BBIYMCIICHUA YIJIa
MEXIY IPAMBIMA B MHOT'OTPaHHUAKaX

66

JIByrpanHblii yros. CBOMCTBO JIMHEHHBIX
YIJIOB JIByTPAHHOTO yria

67

IMepnenaukynspHele miockoctH. CBoiicTBa
B3aHMHO HepHEeHIUKYISIPHBIX IIIOCKOCTeH

68

Ipu3HaK nepreHANKyIAPHOCTH IIOCKOCTEH;
TeopeMa O MPSIMOii IIepecedeHus ABYX
IUIOCKOCTEH NEepHEeHANKYIAPHBIX TPeThei
IUIOCKOCTH

69

IpsiMoyToBHEII MapasuIenenunen; Kyo;
U3MEPEHHs, CBONCTBA NPAMOYTOIbHOIO
napaienenumnesa

70

71

Teopema 0 AHaroHaNH MPSIMOYTOJILHOTO
HapajuieNenuIea i CIeCTBHE U3 Heé
CTepeoMeTpuyecKre 1 MPUKIIAJHbIC 3a1a4H,

CBS3aHHBIC CO B3AUMHBIM PACIIOJIOKECHHUEM
TIPAMBIX U TJIOCKOCTH

72

HOBTOpeHI/IeI CKpELIMBAOIHUECS NIPSMBIC,
TIapaJuICJIbHBIC IITIOCKOCTH B CTaHAAPTHBIX
MHOTOIrpaHHUKaX

73

74

ITapa nmapasienbHbIX IIOCKOCTEH Ha
CKPEIIMBAOLINXCS MIPSIMBIX, PACCTOSIHIE
MEX/1y CKPELIHBAIOIIMMHUCS [IPSIMBIMH B
MPOCTHIX CHUTYALHsIX

PaccTostHHe OT TOYKH /10 INIOCKOCTH,
PaccTOSHUE OT NMPSIMO#L 10 INIOCKOCTH

75

Brrancnenne paccTOSHHI MEXITY
CKPENMBAIOIUMUCS NPSMBIMU C TIOMOIIBIO
NEPIEHANKYIISIPHON MIOCKOCTH

76

TpéXrpaHHblii yro, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JUISI
TPEXTPaHHOTO yria

77

DOneMeHTHI chepUIecKOil TeOMETPUH:
reofe3sHyecKre THHUN Ha 3emiie

78

KounTtponbHas pabota "YTiisl 1 paccTosHUS"

79

Cucremarusanus 3HaHuil "MHOrorpaHHUK U
€ro dJIeMeHTHI"

80

IMupamupa. Buael nupamup. IpaBunbHas
HpaMuIa

81

Ipusma. IIpsMast 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuzma

82

IIpsmoii napannenenunen, NpsAMOYTOIbHBIIN




HapaJuienenumnes, Kyo

83 Beinykibie MHOrorpanauku. Teopema Ditnepa 1
Bsimykibie MHOTOrpaHHHKH. Teopema
84 Oiinepa. [IpaBuibHbIE U MTOIYIPABUIbHBIE 1
MHOTOrPaHHUKH
85 KouTtponbHas pabora "MHoOrorpaHHuKH" 1
36 IMonsiTHE BEKTOpA Ha IJIOCKOCTU U B 1
IIPOCTPaHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HoCTh BEeKTOpOB 1
89 [paBuiio napanenenumnena 1
90 ‘YMHOXEHUE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BeKTopa 1o 6a3nc3u/ TpEX |
BEKTOPOB, HE JISKAIINX B OJHOI IMIOCKOCTH
92 CkaJsipHOE IIPOU3BENCHUE 1
03 BerunciieHne yriia Mexay BEKTOpaMu B |
HPOCTPAHCTBE
94 Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
98 O0600meHne ¥ CHCTeMaTH3aLHsl 3HAaHUH 1
99 O6001IEHHE ¥ CUCTEMATH3ALUS 3HAHUI 1
100 Hrorosast KOHTpoJIbHAS paboTa 1
101 HrtoroBast KOHTpOJIBHAS paboTa 1
102 O000mIeHne ¥ CHCTeMaTH3aLHs 3HAHUH 1
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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