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HHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust sBiIsIETCST OMHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro oomiero o0pa3oBaHMs, TaK
Kak o0ecre4rBacT BO3MOXKHOCTb H3YyU€HHsS MAWUCLUIUIMH €CTECTBEHHO-HAyYHOW HAINpPABICHHOCTH U
IPeIMETOB T'YMaHUTapHOro LuKiIA. [IOCKONBKY JIOTHYECKOE MbINUIEHHE, (OpMUpYyEMOe MPHU HU3yUCHUHU
00yJaroImuMHCs MOHATUIHBIX OCHOB I'€OMETPUH, IPHU AOKA3aTEIbCTBE TEOPEM M MOCTPOSHHUH LIEHNOYKH
JIOTMYECKUX YTBEPXKICHUH IPU PEIICHUM TeOMETPHUYECKHX 3aJad, YMEHHE BbIIBUIAaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPHU PEIICHUM 3aJad €CTeCTBEHHO-HAY4YHOrO LHUKJA, B
YaCTHOCTH (PU3NYECKUX 3a7ad.

Llenb ocBoeHus nporpamMmMel yueOHOro Kypca «I'eomerpus» Ha yriayOaEHHOM ypOBHE — pa3BUTHE
WHIUBUAYaJIbHBIX CIOCOOHOCTEH OOydYaromMXCs IpU HM3YYCHUH TEOMETPUM, KaK COCTaBISIOIIEH
peaMeTHON obmactn «MareMaTrnka 1 HHpOpMaTHKa» depe3 o0ecredeHrne BO3MOXHOCTH TTPHOOPETCHHS
U HUCTIONB30BaHUA OoJiee TTIyOOKHUX M€OMETPHUUYECKUX 3HAHWN M JEHCTBUH, CieNU(UUHBIX [€OMETPHH, U
HEOOXOMUMBIX IJIl YCHEIIHOro HpO(ecCHOHATBbHOIO OOpa30BaHUS, CBSI3aHHOTO C HCIIOJIb30BaHHUEM
MaTEMaTHKH.

[TpuoputeTHBIMH 3aJayaMH Kypca T€OMETPHHM Ha YIIIyOIEHHOM YpPOBHE, PAaCIIUPSAIOLIMMHU H
YCUJIMBAIOLIMMU Kypc 0a30BOT0 ypOBHS, SIBIISIOTCS:

pacuIMpeHre MPEACTaBICHUs] O I€OMETPHUM KaK 4YacTH MHUPOBOH KyNbTypbsl U (HOpMHpPOBaHHUE
OCO3HAHMUS B3aUMOCBSI3H T€OMETPHHU C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIIOIIMX OMUCHIBATD U M3Y4aTh Pa3HbIC SIBICHUS OKPY’KAIOIIEro MUpA,
3HaHHUE MMOHATHUIHOTO anmnapara 1o paszaeiy «CrepeoMeTpus» y4eOHOr0 Kypca TeOMETpuY;

¢dbopMHpPOBaHHE YMEHHUS BJIAAECTh OCHOBHBIMU MOHATHAMHU O NPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GOpMyl W yMEHHE HMX NPUMEHATh, YMEHHS [IOKa3bIBaTh
TEOpEeMBbl U HAXOJIUTh HECTAHAAPTHBIE CTIOCOOBI PELICHNS 33124,

¢dopMHupoBaHHE yMEHHsI paclio3HaBaTh Ha UYEpTeXkKaxX, MOAENSIX M B pPEalbHOM MUpE
MHOTOTPaHHUKH U TeJla BpallleHNs, KOHCTPYHUPOBAaTh T€OMETPHUUECKHUE MOJIEIH;

(dbopMHpOBaHNE TOHUMAHUS BO3MOXKHOCTH aKCHMOMATHUYECKOTO TOCTPOCHHSI MaTeMaTHUYECKHX
Teopwuid, POPMUPOBAHHE TTOHUMAHHUSI POJIM AKCHOMATHKH TIPH [TPOBEACHUH PACCYKIICHHIA;

(dbopMHpOBaHNE YMEHHUSI BIAJETh METOJAMH JIOKA3aTeIbCTB M aTOPUTMOB PEIICHUS, YMEHHS HX
MIPUMEHSATh, MPOBOJUTH JOKa3aTeNbHBIE PACCYXJCHUS B XOJ€ PEIICHUS CTEPEOMETPUUECKHX 3aaad U
3aj1a4y ¢ MPAKTHUECKUM coJiepKanueM, (opMUpOBaHKE MPEACTaBICHHsI O HEOOXOJMMOCTH JIOKa3aTeNbCTB
npyu 00OCHOBaHMM MAaTEMAaTHUECKUX YTBEPXKICHHH M POJIM aKCHOMATHKH B TIPOBEJCHUU JIETyKTHBHBIX
paccyKJIeHul;

pa3BUTHE ¥ COBEPIICHCTBOBAHNE MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
MO3HABATEIbHOW AaKTHUBHOCTH, HCCIEAOBAaTENIbCKUX YMEHHH, KPUTHYHOCTH MBIIIIEHHUS, HHTEpeca K
M3YYEHUIO T€OMETPHH;

(dbopMupoBaHie QYHKIMOHATBEHONH IPaMOTHOCTH, PEJICBAHTHON I€OMETPHH: YMEHHUS Paclo3HaBaTh
NPOSIBIICHUST TEOMETPUUYECKHX TOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B DPEATbHBIX JKU3HEHHBIX
CUTyallUsiX ¥ TPH M3IYyYEHHH JPYrUX YUeOHBIX TPEAMETOB, MPOSBICHUS 3aBHCUMOCTEH WU
3aKOHOMEPHOCTEH, MOJENMPOBAHUS pEATbHBIX CHUTYyalldd, WCCIEIOBAaHUS TIOCTPOCHHBIX MOJENEH,
WHTEPIPETALNH TTOTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMH yueOHoro kypca «l'eomerpusa» B 10-11 kmaccax
aBisitoTCA: «IIpsiMBIE M TIIOCKOCTH B MIPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BpameHus», «BekTopsl
Y KOOP/AMHATHI B IPOCTPAHCTBE», «/{BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHME «yMETh OIEPUPOBATH MOHATHIMI,
peNeBaHTHBIMU T€OMETPHM Ha YriyOnéHHOM ypoBHe oOydeHusi B 10—11 kiaccaX, OTHOCHTCS KO BCEM
coJepKaTelIbHbIM JINHUSIM y4eOHOro Kypca, a (opMUpOBaHUE JIOTUYECKUX YMEHHH pacIpenensercs He
TOJNBKO TIO COJEpXAaTelbHBIM JIMHHAM, HO M 10 rogaMm oOyueHus. ConepkaHue 00Opa3oBaHMA,
COOTBETCTBYIOIIEE MpEeIMETHBIM pe3yiabTataM ocBoeHus @egepanbHoi paboueil mporpaMmel,



pacnpeeNiéHHBIM TI0 ToJlaM OOYYeHUs, CTPYKTYPHUPOBAHO TaKMM OOpa3oM, YTOOBI KO BCEM OCHOBHEIM,
MPUHIUITHAIEHBIM BOIIPOCaM OOYYaroIIuecs 00paliaaIuch HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh
OBJIAJICHUEC T'COMETPUUYCCKUMH TOHSATHSAMM M HaBBIKAMH TMOCJICIOBATCILHO W IMOCTYNATeIbHO, C
COOJIFOJICHUEM TIPUHIIUIA IPEEMCTBCHHOCTH, a HOBBIC 3HaHUS BKJIIOYAaTh B OOIIYH0 CUCTEMY
TCOMETPHUYCCKUX TMPEJACTABICHUN OOydYalolmuXCs, pacmupss u yrayomss e€, oOpa3ys NpOYHBIC
MHO>KECTBEHHBIC CBSI3H.

[epexo/ k U3yUeHUIO TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE TIO3BOJISCT;

co3natk yciaoBus i auddepeHimanmu  00ydeHHS, TIOCTPOSHHS  WHIAMBHIYaTbHBIX
00pa3oBaTeIbHBIX TPOrpamMM, OOCCICUUTh YIIIYOJNEHHOE M3YYCHHE TE€OMETPUHM KaK COCTaBJISFOINCH
y4eOHoro nmpeaMeTa «MareMaTikay;

MOJITOTOBUTH O0YYAIONIMXCS K MPOJODKCHUIO U3YUYCHHS MAaTEMAaTUKK C YU4ETOM BhIOOpa Oymyriei
npodeccuu, odecreurnBas MPEeMCTBEHHOCTh MEKIY OOIIMM U TPOPECCHOHATLHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHOTO Kypca «['eoMeTpus» Ha yriyonéHHOM ypoBHE otBoautcs 204 gaca: B 10
kiacce — 102 vaca (3 gaca B Henenmo), B 11 kiacce — 102 vaca (3 vaca B HEZGI0).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE HOHATHA cTepeoMeTpud. Touka, Ipsmas, MIOCKOCTh, HpocTpaHcTBO. [loHsTue 06
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnonoxkeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, IapajuIeIbHbIE U
cKkpeumuBawomuecs mnpsamele. IIpu3Haku ckpemmBaromuxcss NpsAMbIX. [lapamienpbHOCTH MNpSMBIX H
IJIOCKOCTEH B NPOCTPAHCTBE: IapajuIe/IbHBIE MIPSIMbIE B IPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX IPSAMBIX,
napayieTbHOCTD MPsIMOM | TutockocTH. [lapaniensHoe U HEHTpanbHOE MPOSKTHPOBAHKME, N300paKCHUE
¢uryp. OcHOBHBIE CBOMCTBa MapajuIeJIbHOTO MpOeKTHpoBaHMA. M300paxenue Guryp B mapauienbHOU
IPOEKUUU. YTIJbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJl MEXAY MpsMBIMA B IIPOCTPAHCTBE.
[TapajienbHOCTh IUIOCKOCTEH: NapajuleNIbHBIE IIJIOCKOCTH, CBOMCTBA IApPAJUIEIBHBIX IUIOCKOCTEM.
[Mpocreiiine mpocTpaHCTBEHHbIE (UTYPHl Ha TUIOCKOCTH: TETPadAp, MapajuieNienunesl, MOCTPOCHUE
CEYCHHUI.

IlepneHaAuKyJIApHOCTh HMPSIMOM M IIOCKOCTH: IEPIEHAUKYJSPHBIE IPsSMbIE B IIPOCTPAHCTBE,
IPsIMbIE NTAPAJUIENIBHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHAMKYISIPHOCTH IPSIMOU U
IUIOCKOCTH, TeopeMa O MpsMOW MNEepHEeHIUKYIIpPHON IUIOCKOCTH. OpTOroOHaJbHOE TNPOEKTHPOBAHUE.
IlepnenauKyJsp M HaKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT MPsSMOM 0
TUIOCKOCTH, TpOEKIusl (UTYpbl Ha IUIOCKOCTh. [lepneHIuKYISpHOCTh ITUIOCKOCTEW: MpHU3HAK
NEPIEHANKYJIIPHOCTH JIBYX IIIOCKOCTEH. TeopeMa o TpéX NeprneHauKyIIsIpax.

VYrisl B IPOCTPAHCTBE: YrOJ MEXAY IPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIA yTOJI, JJUHEHHBIM yroi
JIByTpaHHOTO yria. TpéXrpaHHbIi U MHOrorpaHHble yribl. CBONCTBa IUIOCKMX YIJIOB MHOTOI'PaHHOIO
yria. CBOMCTBa MIIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JIJISt
TPEXTPAHHOIO yIJa.

MHororpaHHuK#n

Bunel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: Nn-yrompHas mnpusMma, npsMas U
HaKJIOHHAs NPHU3MbI, OOKOBas M INOJHAs IOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsMOYrojbHBIH
napajulelenue; U ero cpoicTBa. Kparwaillime myTH Ha NOBEPXHOCTH MHOrOrpaHHuka. Teopema
Otinepa. IlpocrtpanctBennas teopema Iludaropa. Ilupamupma: Nn-yrojpHas nupamuja, NpaBUIbHAsS U
yceu€HHas nupamunel. CpoiictBa péOep m OOKOBBIX IpaHel NpaBWiIbHON mnupamuisl. I[lpaBuiibHbIE
MHOTOTPAaHHUKH: NpaBWJIbHAS NPHU3Ma W MpaBHJIbHAS NMHpPaMUAA, IPaBUIIbHAS TPEYrojbHas NUpaMuaa u
NpaBUWIBHBIA TeTpasap, KyO. IIpencraBieHre o mpaBHIBHBIX MHOTOTPaHHHKAaX: OKTadap, HOJAEKa’ap U
UKOCadIp.

BorunciieHne 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHand, yriasl Ilnomans ©OoxoBoit
MOBEPXHOCTH M MOJHOM IMOBEPXHOCTH NPSMON NPHU3MBI, IUIOLIaJb OCHOBAaHHMH, TeopeMa O OOKOBOIi
MOBEPXHOCTH MpsiMOMl mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPaBHIBHOMN
MUPaMHUJIBI, TEOPEMA O TUIOIIAIN YCEUEHHOM MUPAMHUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTHl CHMMETPHH MTPABUIBHBIX MHOTOTPaHHUKOB. CUMMETpHS
B IPaBUIbHOM MHOIOI'DAHHUKE: CHUMMETPUs MapajllelieNuIena, CUMMETPHUs IPaBUIbHBIX IIPU3M,
CUMMETPUS NPAaBUIBLHON MPaMUJIBIL.

BekToph! H KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHsA: BEKTOp B MPOCTpPAHCTBE, HYJIEBOW BEKTOp, AJWHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABICHHBIE W MPOTHBOIIOJIOKHO HAINPAaBJIEHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JelicTBrs ¢ BEKTOpPAMMU: CIIOKEHUE U BBIUYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE
BeKTOpa Ha ymcio. CBoiCTBa crokeHus] BeKTOpoB. CBOWCTBAa YMHOKEHHUSI BeKTopa Ha umcio. [lonarue
KOMILJIaHapHble BEKTOpHl. [Ipu3HAaK KOMIUIaHapHOCTH TPEX BEKTOpoB. llpaBwio mnapamienenunena.
TeopemMa 0 pa3IoKEHUM BEKTOpAa IO TPEM HEKOMIUIAaHApHbBIM BekTopam. lIpsMoyrosbHas cucrema



KOOpAWHAT B MTPOCTPAHCTBEC. KOOp,Z[I/IHaTLI BCKTOpa. CBs3b MCXKAY KOOpJAuHaTaMU BCKTOpa U
KOOpAWHATAMU TOYCK. VYron MCKAY BCKTOPpaMHU. CKaHHpHOC MMPpOU3BCACHUC BCKTOPOB.
11 KJIACC

Tesa BpaneHus

[onsTHs: TMIMHAPHYECKAs TIOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH, cheprieckasi TOBEPXHOCTb,
oOpazyromue moBepxHocTe. Tenma BpameHus: WIMHAP, KOHYC, YCeUEHHBIH KOHYyC, cdepa, mmap.
B3aumnoe pacmonoxenne chepsl W IDIOCKOCTH, KacaTeldbHasl IUIOCKOCTh K cdepe. M3oOpakeHne Ten
BpalleHus Ha IIocKocTh. Pa3BépTka munmHapa u koHyca. CuMmmeTpust cepsl U mapa.

O0béM. OcHoBHBIE CcBoiicTBa 00bEMOB Tenm. Teopema 00 00BEME TPSAMOYTOIBHOTO
napajuiesienurena u cieAacteusd u3 He€. OOBEM MpsAMON M HAKIIOHHON MPU3MBI, IFITHHAPA, THPAMUAIEl
koHyca. O0OBEM mapa M MapoBOTO CErMEHTA.

KomOunanmy Ten BpaimieHHs 1 MHOTOTpaHHUKOB. [Ipm3ma, BhMcaHHas B IWIIMHAD, OMFCAHHAS
oxomno mumHApa. [lepecedenne cdeprr u mapa ¢ mIockocteio. Kacanne mapa u cdepsl MI0CKOCTHIO.
IlonsiTHE MHOTOTpPaHHWKA, OMKMCAHHOTO OKOJO cdepbl, cephl, BONCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpaIeHusl.

[Inomane mTOBEpXHOCTH IWMIWHApA, KOHyca, Iuomanb chepel u e€ dacreil. [lomoOme B
npoctpaHncTBe. OTHOmEHHEe OO0BEMOB, IUIOMIANEH MOBepxHOCTEH TOAOOHBIX (uryp. IIpeobdpasoBanue
noo0us, romoTteTHs. Perenne 3aa49 Ha MIIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

IlocTpoeHne cevyeHWt MHOTOTPAHHWUKOB W TN BpAIICHHS: CEUEHHUS IWIMHApA (TapaiienbHO U
MIEPIICHANKYIISIPHO OCH), CEUeHH KOHYyca (MapajuielbHbIe OCHOBAHHIO M MPOXOSININE Yepe3 BEPIINHY),
CEYeHHUs Iapa, METOMBI TIOCTPOCHHs CEUYEHUI: METOJ CJIe0B, METOJ BHYTPEHHEIrO IMPOEKTHPOBAHHUSA,
METO/T TIEpEeHOCa CEKYIIEH MIOCKOCTH.

BekTOphl H KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpocTtpaHcTBe. Omepauuu Haj BeKkTopamu. BekTopHOe yMHO)KEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO yMHOXeHUs. [IpsMoyroiapHas cucreMa KoopJIMHaT B mpocTpaHcTBe. KoopauHatst
BekTopa. PasnokeHue BekTopa mo 0Oasmcy. KoOpIMHATHO-BEKTOPHBIH METOA TMPH PEIICHUH
TeOMEeTPUYECKUX 3a/ad.

JBH:KeHUSI B MPOCTPAHCTBE

Jewxenus npoctpanctBa. OtoOpaxkenus. J[Buxenus u paBeHCTBO ¢uryp. OOImMe CBOWCTBa
JIBIOKEHUW. Buabl ABWKEHMI: NapajyiebHbIA TEPEHOC, LIEHTpallbHasi CUMMETPHUS, 3€pKajbHas
CUMMETpHUS1, TOBOPOT BOKPYT MpsiMoi. [IpeobpazoBanust mogoowust. [psimast u cdepa Diinepa.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBILIIETO OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxnanckoe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTh TPAXKAAHCKOW MO3UIHMH OOYYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOI'O
YjieHa POCCHMCKOro o0OlIecTBa, MPEICTaBICHHE O MaTeMaTHYECKHMX OCHOBaX (YHKIHMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MpoLenyp TpakAaHCKOro oodimiectBa (BBIOOPHI, OMPOCHI M APYroe),
YMEHHE B3aHMOJCHCTBOBATh C COLMANBHBIMH HHCTUTYTaMH B COOTBETCTBHU C HUX (YHKOUAMH |
Ha3HAYECHUEM;

2) maTpuoTHYecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTh POCCHHCKON TIpa)kIaHCKOHW WACHTUYHOCTH, YBKEGHHS K NPOLUIOMY U
HACTOALIEMY pPOCCHUIICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM pPOCCHMCKHUX
MaTeMaTUKOB M POCCUICKOW MaTe€MaTUYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKax, TeXHOJIOTHUsX, chepax IKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoia, cHOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAaHU, 3TUYCCKOTI'O ITOBECACHUSA, CBA3AHHOIO C MNPAKTUYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKu "
JESITeIbHOCTHIO YIEHOT0, OCO3HAHHNE JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOHYMBOTO OYAYILETO;

4) 3cTeTHYECKOe BOCIIUTAHME:

3CTETHYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas 3CTETHKY MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, PEIICHUHN, PACCYKICHHI, BOCIPUUMYMBOCTh K MaTEMATHUSCKUM aCIIEKTaM Pa3iuuHbIX
BHJIOB MICKYCCTBa,

5) ¢puszuyeckoe BocnuTaHue:

c(hopMHUPOBaHHOCTh YMEHHUS TMPHMEHATh MaTeMaTHYeCKHe 3HAaHUS B HWHTEpPEecax 3J0pPOBOTO0 W
Oe3omacHoro oOpa3a XW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IOPOBBIO (30pPOBOE THUTAHWE,
cOaTaHCHPOBAHHBIN PEXKUM 3aHATUH W OTHbIXa, PEryispHas (Qu3uveckas aKTHUBHOCTH), (QU3UIECKOE
COBEPIIICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM JIEATENFHOCTEIO;

6) Tpya0BOE BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3InYHbIM cdepam
po(heCcCHOHANBHON IEATENEHOCTH, CBI3aHHBIM C MATEMAaTUKOHN U €€ IPUIOKEHUSIMHA, YMEHHE COBEPIIATh
OCO3HaHHBIA BEIOOp Oynymied mpodeccnu ¥ pealn3oBBIBATH COOCTBEHHBIE >KM3HEHHBIE ILIaHBbI,
TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHIO M camM0o0Opa30BaHUIO HA IPOTSKECHHUU
BCeH JKM3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PEIIEHUM MPAKTHUYECKUX 3a7ad MaTeMaTH4YeCKOH
HaTPaBIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

c(hOpMHUPOBAHHOCTH IKOJOTHUECKOMN KYJIBTYpPhl, TOHUMAaHUE BIUSHUS COIMATbHO-I)KOHOMHUYIECKHX
MPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAIILHOW Cpelbl, OCO3HAHWE TIJIO0ATBFHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM, OpUEHTAIlHsI Ha TPUMEHEHNEe MaTeMaTHYeCKUX 3HAHWMA U pPelIeHus 3a7ad B
001acTH OKpYXarolLleH cpelibl, IUIAHUPOBAHNE MOCTYNKOB M OLEHKH MX BO3MOKHBIX IOCIIEACTBUH IS
OKpYKaroIlel cpeapl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd W OOIIECTBEHHOW MPAKTHKM, NMOHUMAaHHUE MaTeMaTH4YeCKOW HAayKH Kak cQepbl 4el0BEYEeCKOil
JACATCIIBHOCTH, JOTaIlOB eé Pa3BUTUA W 3HAYUMOCTHU JId pa3BUTUA HUBUIIN3AIUH, OBJIAJICHUC S3BIKOM
MaTeMaTHKH U MaTeMaTUYEeCKOHN Ky.HBTypOfI KaK Cp€ICTBOM ITIO3HAHUA MHpPaA, TOTOBHOCTb OCYHICCTBIIATH
IMPOCKTHYIO U UCCIIEA0BATEIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIBTATbBI



Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NelicTBHSA

ba3zoBrble Jjornueckme geicTBUA:

BBISBIISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMaTH4YeCKUX OOBEKTOB, MOHATHH,
OTHOILIEHUH MEXAy MOHIATUSAMHU, (POPMYIMPOBATh ONPEAEICHUS IOHITHUH, YCTaHABINBATh CYILIECTBEHHBII
IPU3HAK KIacCU(PUKALUI, OCHOBAHUS U1 000OILEHNS ¥ CPABHEHUSI, KPUTEPUH IPOBOIMMOI0 aHAIIN3A,;

BOCIIpMHUMATh, (GOPMYJIHNpOBaTb M  NPeoOpa3oBBIBaTh CYXKICHHSA: yTBEPAUTEIbHbIE U
OTpHLIATENIbHbIE, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBISBIISITH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTHBOpEYrs B (pakTax, JaHHBIX,
HaOJMIONEHMSIX M YTBEPXKICHMAX, MpeularaTb KPUTEpUH [AJsl BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTb BbIBOABI C HCIOJAb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKIIFOUEHUN, YMO3aKIOYEHUH 10 aHANIOTUY;

IPOBOAUTE CAaMOCTOSTENIBHO JOKA3aTeNbCTBA MATEMAaTHUYECKHX YTBEPKACHUHM (IIpsAMble U OT
IPOTHUBHOTO), BBICTPaMBaTh ApryMEHTALMIO, NPUBOAUTH NPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHUS U BBIBOJBI,

BEIOMpaTh CIOCO0 pelleHnss yueOHOW 3afaun (CpaBHHUBATh HECKOJIBKO BApHUAHTOB pEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ YYETOM CaMOCTOSITETIBHO BBIICIEHHBIX KPUTEPUEB).

Ba3zoBrble ucciienoBarejibcKHe AeiiCTBHA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIIEAOBATEIbCKMA WHCTPYMEHT TMO3HAHUS, (OPMYIHpOBaTh
BOIPOCHI, (PUKCUPYIOLINE MPOTUBOpPEUnE, MPodIeMy, YCTaHaBINBAaTh UCKOMOE M JaHHOE, ()OPMHPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MTO3ULINIO, MHCHHE;

IPOBOJUTE CaMOCTOSITENIPHO CITIAHWPOBAHHBIM SKCIEPUMEHT, MCCIEIOBAHHUE 110 YCTAHOBJICHHIO
0coOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, MPOIecca, BBISBICHUIO 3aBUCHMOCTEH MEXIy
00beKTaMU, SBICHUSIMH, MTPOIECCCAMH;

CaMOCTOSITETIbHO  (POPMYJTHUPOBAaTh OOOOWICHHS W BBIBOJBI MO peE3ysbTaTaM MPOBEAEHHOTO
HaOJIONEHNsI, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIONYYEHHBIX pPE3YJIbTaTOB, BBIBOJOB U
00001IeHNIA;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TpOIlecca, a TaKXKe BBIABUTATH MPEATNOJIOKEHUS O €ro
Pa3BUTUHN B HOBBLIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBISIBJISTH JC(UIMTH HH()OPMAIIMK, TaHHBIX, HEOOXOAMMBIX JUIS OTBETA Ha BOIIPOC U JUJIS PEIICHHUS
3aJa4u;

BBI6I/IpaTL I/IH(I)OpMaIlI/IIO N3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBAThL, CUCTCMATHU3NPOBATH
Y MHTEPIPETHPOBATH HHPOPMALIUIO PA3TIMYHBIX BUJIOB U (OPM TPEACTABICHHUS,

CTPYKTYpUpOBaTh WHGOPMAIMIO, MPEJACTABIATh €€ B pa3iMyHbIX (opMax, HILIIOCTPUPOBATH
rpapuyecKy;

OIICHUBAThH HAJIEKHOCTh MHPOPMAIIUH 110 CAMOCTOSATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUSs

Oo0menue:

BOCIIPHHUMATH U (OPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMU OOIICHUS,
SCHO, TOYHO, I'PAMOTHO BBIP@)KaTh CBOK TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTax, /JaBaTh
MOSICHEHUS 110 X0y PELIEHN 3a]a4l, KOMMEHTHPOBATh MOIY4YEHHBIN pe3ybTarT;

B X0/l 00CY)KJEHHUS 3aaBaTh BOIPOCH 10 CYHIECTBY 00CYKIaeMOW TeMbl, IPOOJIEMBI, perraeMon
3aaa4yM, BbICKA3bIBaTb MHJACH, HAICJICHHBIC Ha IIOMCK PCHICHUWA, COIIOCTAaBJIATHL CBOU CYXICHHUA C
CYXKACHUAMH OPYTUX YYaCTHUKOB OHAJIOTa, O6H3py>KI/IBaTI) pasivmyue€ u CXOACTBO HO3HHHﬁ, B
KOppeKkTHOH (hopme GopMyTUpOBaTH pa3HOTIACHS, CBOU BO3PAKEHUS;



MPEJCTaBIATh PE3yJbTaThl pEIIeHHd 3aJaud, OJKCIEpPUMEHTa, WCCICAOBaHUs, IPOEKTa,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C Y4YETOM 3aJad Npe3eHTaUud U OCOOCHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

COCTaBJISITh IUIAH, aJITOPUTM PEILEHUs 3a1a4l, BEIOUPATh CIIOCO0 peIIeHus ¢ YIETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHl PELICHUH C
y49ETOM HOBOW WH(OPMAITHHL.

CaMOKOHTPO/Ib, 3MOLMOHAJILHBIN HHTE/JIEKT:

BJIAJCTh HAaBBIKAMH I103HABATEIILHOW pe(UIEKCHH KaK OCO3HAHMSA COBEPLIACMBIX [EHCTBUH H
MBICIUTENIBHBIX TIPOLECCOB, HX PE3ylbTAaTOB, BIANETh CHOCO0AMHM CaMOIIPOBEPKU, CAMOKOHTPOJIS
Ipoliecca U pe3ybTara peleHns MaTeMaTHYeCcKOH 3a1a4y;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUH 337a4l, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMJCHHBIX OIIMOOK, BBIBICHHBIX
TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH M YCIOBHUSIM, OOBSCHATH MPUYUHBI JOCTHXECHUS WIH
HEIOCTM)KEHUS PEe3yIbTAaTOB ACATENbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsI A1eSITeJILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHAMBUIYAIbHOU pabOThl P PEIICHUH
y4eOHBIX 3a/a4, IPUHUMATh LIEJIb COBMECTHOM NESTENbHOCTH, INIAHUPOBATh OPraHU3aLMI0 COBMECTHON
paboThl, pacmpenensaTh BUABI pabOT, JOTOBAPHBATHCSA, OOCYXKIATh MpOIECC M Pe3yiabTaT padOTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEN;

Yy4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00cykaeHUsl, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD)
W WHBIC), BBIIOJIHATH CBOIO YacThb PaOOTHl M KOOPAWHHPOBATH CBOM JACHCTBUS C APYTUMH UJICHAMH
KOMaH/Ibl, OIICHUBATh KauecTBO CBOETO BKJIA/a B OOIIWII MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMO/JICHCTBUSL.

INPEJMETHBIE PE3YJIBTATBI

K konity 10 kiracca oOydaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU IOHSATHSIMH CTEPEOMETPUU IPH pEIICHUH 33134 U
NPOBEICHUH MATEMATUICCKUX PACCYHKICHUI;

® MPUMEHATh AKCHOMBI CTEPEOMETPHM U CIEIACTBHUS W3 HUX IMPH PEIIEHHH T€OMETPHUECKHUX
3a1a4;

e xiaccu(uIMpPOBaTh B3aMMHOE PACIOJIOKCHUE TMPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MIPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTRE;

e  CBOOOJIHO OMEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMHU C YTJIAMH B TIPOCTPAHCTBE: MEXKIY MPSMBIMH
B TIPOCTPAHCTBE, MEXTY MPSIMOM U MIIOCKOCTHIO;

e  CBOOOJIHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

e (CBOOOJHO pacro3HaBaTb OCHOBHBIE BHABI MHOTOTPAaHHHKOB (TIpM3Ma, MHpaMHUja,
NPSMOYTOJILHBIN Mapasuiesienumnes, Kyo);

e  KJIIACCH(HUIMPOBATH MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHUS [T KJIaCCU(PUKAIINN;

e CBOOOJIHO OMEPHUPOBATH MOHATHIMU, CBI3aHHBIMHU C CEUCHHEM MHOTOTPAHHHKOB TIOCKOCTHIO;

® BBITNOJNHATL MMAPAJUICIBbHOE, I[ICHTPATBHOC W OPTOTOHAIBHOE MPOCKTHPOBaHHE (GUTYp Ha
TUIOCKOCTb, BBIMTOJHSTH H300pakeHus! GUryp Ha MIOCKOCTH;

® CTPOHTDH CEYEHHUS MHOTOTPAHHUKOB Pa3InYHBIMUA METOAAMH, BBITIOIHATE (BEIHOCHBIE) IIOCKHE
YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIUKCIIATH IIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHHMKOB (IIPH3Ma, MHPaMHU/Ia), TEOMETPUIECKHX
TE€J ¢ IpUMEHEeHHEM (hopMyIT;



CBOOOIHO ONEPHPOBATh MOHATHSAMH: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CUMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPHH (DPUTYPHI;

CBOOOJHO ONEPUPOBATH IOHITHAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpDAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUSA HAJl BEKTOPAMU;

pemars 3ajadd  Ha  JIOKA3aTelbCTBO MAaTEMaTHYEeCKMX OTHONIEHWH W  HaxXOXJICHHE
TEOMETPHUYECKUX BEIUYMH, MPUMEHSS M3BECTHBIE METOABl MPHU PEIIEHHH MaTeMaTHYeCKHX
3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIOXHOCTH;

MPUMEHATh TPOCTEHINNE MPOrpaMMHBIE CpPEACTBA W  3IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPY PEIICHNN CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKaTh, NPeoOPa30BBIBATH M HMHTEPIPETHPOBATh HHGOPMAIUI0 O MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (hUTYpax, MPeJICTABICHHYIO Ha YePTeKax U PUCYHKaX;

MPUMEHSATh TOJYYCHHBIC 3HAHUSI Ha TMPAKTUKE: CPaBHUBATh M aHAIM3UPOBATH pCalbHBIC
CUTyallH, MPUMEHSATh W3YYCHHBIC IMOHSATUS B MPOLIECCE IMOMCKA PEIICHUS MaTeMaTUYECKU
chopMyIHpPOBaHHON TPOOJIEMBI, MOJECTUPOBATh peajlbHbIC CHTyallul Ha SI3bIKE T€OMETPHH,
HCCJIEIOBATh ITOCTPOCHHBIE MOJIETH C HCIOIb30BAHUEM T'€OMETPUYECKUX MOHITHN U TEOpeM,
anmapara anreOppl, pemaTrh NPaKTUYeCKWEe 3aJaud, CBsA3aHHBIE C  HAaXOXJIECHHEM
TCOMETPUUYCCKUX BEIUYNH;

UMETh TPENCTaBICHNS 00 OCHOBHBIX JTalax pa3BUTHSI TEOMETPHHM KaK COCTABHOW YacTH
(dbyHIaMeHTa Pa3BUTHSI TEXHOJIOT UM,

K koniy 11 kiacca o0ydaroniuicss Hay4YuTCs:

CBOOOMHO OIEPHPOBATh TMOHATHAMH, CBS3aHHBIMH C [HJIMHIPHYECKON, KOHUYECKOH U
chepruecKoi MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI TIOTYYCHHUS;

OTIEpPUPOBATH MOHATHUSAMH, CBI3aHHBIMU C TEJIAMU BPAILCHUS: IWIMHIPOM, KOHYcOM, cepoil u
1apom;

pacro3HaBaTh Telia BpamieHus (IWIMHAP, KOHYC, cepa W map) U OOBICHATH CIOCOOBI
TIOJTY4YeHUS TEN BPAICHHUS;

KJIaCCU(UIMPOBATH B3aUMHOE PACTIOJIOKEHHE Cephl U TIOCKOCTH;

BBIUMCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpAIICHHSA, OOBEMBI M TUIOIIAIM
MMOBEPXHOCTE MHOTOTPAaHHUKOB W TENl BPAIICHHS, T€OMETPHUYECKUX Tell C NpUMEHEHHEM
opmyu;

CBOOOMHO ONEpUPOBATH TMOHATHAMH, CBS3aHHBIMH C KOMOWHAIMSAMH Tell BpalleHWs U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BITUCAHHBIN B cepy M ommcaHHBIA OKoyo chepsl, chepa,
BITMCaHHAsi B MHOTOTPAHHUK HJIM TEJIO BPAIECHHUS,

BBIYUCIISITH COOTHOIICHHSI MY TIOMIASIMUA TIOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TelT;
n300paxarh HU3ydaemble (UTypbl, BBITOTHATH (BHIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB
NPOCTHIX 00BEMHBIX QUTYDP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI Tl BPalICHUS;
W3BIIEKaTh, WHTEPIPETHUPOBATh W MPEOOpPa3OBHIBATE WH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpriYeckux QUrypax, npeJcTaBICHHYIO Ha YepPTEXKax U PUCYHKAX;

CBOOOTHO OTNIEPUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OTIEPALIUH HaJl BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBON CHCTEME KOOPHMHAT;,

peliaTh TeOMETPUYECKUE 3a/1auyd Ha BBIYUCIICHUE YTIIOB MEXAY NPSIMBIMU U TUIOCKOCTSIMU,
BBIYUCIICHHE PACCTOSHUA OT TOYKH JIO IUIOCKOCTH, B IIE€JIOM, Ha NMPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/JIA MPH PELICHNUHY;

CBOOOJHO OIEPUPOBATh MOHATHAMH, CBS3aHHBIMH C JBI)KEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBHKCHUIA;



BBITIOHATh W300pakeHHsT MHOTOTPAaHHUKOB M TE€J BpallleHUs MPHU MapajjieIbHOM IepeHoce,
LEHTPAIbHOW CHUMMETPUM, 3€pKaJbHOM CUMMETPUH, IIPU TOBOPOTE BOKPYr MPSIMOH,
peoOpa3oBaHUs MTOTO0HS;

CTPOUTHh CEYCHUS MHOTOIPDAaHHUKOB M TEJI BPALICHHS: CEUYCHUs IMIMHApA (MapalieibHO U
MEPIICHANKYIISIPHO OCH), CeUeHHUs] KOHyca (TapaielbHbIe OCHOBAHUIO M MPOXOASAINUE depes3
BEPILMHY), CEUEHUS MIapa;

HCIIOJIb30BaTh METOJBI IMOCTPOCHHUS CEYCHHWI: METOJ CIIeJI0OB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH;

JTOKA3bIBATh TEOMETPUIECKHIE YTBEPIKICHUS;

MPUMEHATh  TreoMeTpudecKkne  (akTel  UIg  peleHus  CTePEeOMETPHYECKHX  3ajad,
MIPEIOJIAT Al0NNX HECKOIBKO IIIaroB PEIIeHNs, eCH YCIOBUS MPUMEHEHHS 33/1aHbI B SIBHOW U
HesBHOU (hopme;

pelmiath 3aJaud  Ha  JIOKa3aTelNbCTBO MAaTEMAaTHYCeCKMX OTHOIICHUM ¢ HAaXOXJICHUC
TEOMETPHUYECKUX BEITHINH;

NPUMEHATL MIPOTPAMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIpH
pEIICHUH CTePEOMETPUUECKUX 3a]1aY;

MPUMEHATH TOTyYeHHBIE 3HAHWS Ha TPAKTHKE: CPABHHUBATH, AHANM3WPOBATh M OICHUBATH
PpCaJIbHBIC CUTYalluu, NIPUMEHATH U3YUCHHBIC ITIOHATHA, TCOPEMEI, CBOIiCcTBa B IMpouecce nmoucka
pelieHnss MareMaTH4ecKd CQOPMYIUPOBAHHOW TPOOIEMBbI, MOAEIHPOBaTH pealibHbIC
CUTyallll Ha SI3bIKE T'€OMETPHHU, HCCIEIOBATh IMOCTPOCHHBIC MOCIH C HCIIOIH30BAHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, ammapara ajireOpbl, pemaTh MPaKTHUSCKUE 3a/1ayH,
CBA3aHHBIC C HAXOXKACHHUEM I'COMCTPUUICCKUX BCIIMYNH,

UMETh TPENCTaBICHNS 00 OCHOBHBIX JTalax pa3BUTHSI TEOMETPHHM KaK COCTABHOW YacTH

(byHIaMeHTa pa3BUTH TexHOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakreckue o0pa3oBaTteJibHbIE
padoTsI padoTsI pecypeni
1 BBenenue B crepeoMeTpuio 23 1
5 B3auMHoO€e pacrosnoxeHue NpsiMbIX B 6 1
IPOCTPAHCTBE
3 ITapannensHOCTh NPSAMBIX U INIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [leprnieHUKYISAPHOCTH MPAMBIX U o5
IJIOCKOCTEN B IIPOCTPAHCTBE
VTIIbl U pacCcTOSHUS 16
MHororpaHHuKH 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPeHI/Ie, 000011IeHNE ¥ CHCTEMATHA3AIHS 5 ’
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoabnsie  IIpakTnyeckue (1up )
NporpaMMsI Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
pecypcsl
1 AHanuTHyecKas reoMeTpus 15 1
5 [ToBTOpEeHME, 00600MICHNE 1 15 1
cucTeMaTHu3aIys 3HaHUM
3 O6BEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24
5 [To1aay NOBEPXHOCTH U OObEMBI 9 1
KPYTIBIX TENT
6 JBmxeHus 5 1
7 [loBTOpeHwme, o606mervIe u 17 9
cucTeMaTh3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
N KoaunyecTBo 4yacos
n/n Tewa ypoxa Bcero Kontpoaitre Jarta usy4eHus
padoTsI

1 OcHOBHBIe MpaBWIIa U300paKEeHUS Ha PUCYHKE TUIOCKOCTH, 1
MapauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsATHS CTEpeOMETpUM: TOUKA, IPsMasi, INIOCKOCTh, IPOCTPAHCTBO.

2 OcHoBHBIE NTpaBHiIa H300paKEHUsI HA PUCYHKE TNTOCKOCTH, 1
MapauIeTbHBIX MPSAMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

3 [onsTHs: mepecekaromuecs IIOCKOCTH, IEPECEKAOIINECS MPsIMast | 1
TIOCKOCTb; TOMYIIPOCTPAHCTBO

4 [NonsTHs: MIEepeceKaroIuecs MIOCKOCTH, TTePECEKAIOMINECs MpsiMast 1 1
TUIOCKOCTh; TMOMYIIPOCTPAHCTBO

5 MHororpaHHUKH, H300paXeHHE MPOCTEHUIINX TPOCTPAHCTBEHHBIX 1
(buryp, HECYIIECTBYIONINX O0BEKTOB

6 MHororpaHHUKH, H300paXeHNE MPOCTEHUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIecTBYIOIINX 00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEJICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEpEOMETPHH U TEPBBIE CIEACTBUS U3 HUX. CIIOCOOBI

9 3aJJaHus TIPSAMBIX U TIOCKOCTeH B pocTpancTBe. O003HaAUCHHUS 1
MPSMBIX U TUIOCKOCTEH
Uzo0pakenne cedeHnit mupaMuabl, KyOa U IPU3MBL, KOTOPBIE

10 MPOXOJAT uepe3 ux péopa. M3o0paxeHue nepecedeHus MoaydeHHBIX 1
IUIOCKOCTEH. PackpammBanye mocTpOeHHbBIX CEYEHUH Pa3HBIMU
[BETaMU

1 Uzo0paxkeHne ceyeHnit nmupaMuibl, KyOa 1 IpU3MBbL, KOTOpPBIE 1

MPOXOJAT uepe3 ux péopa. M3o0paxeHue nepecedeHus MoaydeHHbBIX




mIockocTel. PackpaimnBanue mOCTPOCHHBIX CEUCHUN Pa3HBIMU
I[BETAaMU

N3o0paxenne ceyeHuit mupamMuibl, Kyoa U PU3MbI, KOTOPBIC
MPOXOAT Yepe3 ux pedpa. M3o0paxenne nepecedeHns: NIy IeHHBIX

12
II0cKOoCcTe!. PackpalnBaHye MOCTPOSHHBIX CEUEHUN pa3HBIMU
[BETaMH
N3obpaxenne cedennii mupamMuibl, Kyoa U IprU3MbI, KOTOpPBIS

13 MPOXOAT Yepe3 ux pedpa. M3o0paxenne nepecedeHns: NIy IeHHBIX
IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX CEUEHUH Pa3HBIMU
[BETaMH

14 MerTon cnieioB At HOCTPOCHHS CEYSHUN

15 Meroa cnenoB st HocTpoeHus ceueHui. CBOMCTBA NepeceueHui
HNPSAMBIX U IJIOCKOCTEN

16 Merton cnenoB [1s mocTpoeHus ceueHuit. CBOMCTBa nepeceueHuit
HNPSAMBIX U IJIOCKOCTEN

17 [TocTpoeHue ceueHuit B mupaMuie, Kyoe rmo TpéM ToukaM Ha péOpax.
Co3iaHre BBIHOCHBIX YEPTEKEN U 3aMKCh AroB MOCTPOEHUS

18 [locTpoenue ceuenuii B mupamue, Kyoe 1mo TpéM TodkaM Ha peOpax.
Co3znanrie BBIHOCHBIX Y€PTEXKel U 3aliCh MIaroB MOCTPOEHUS

19 [TocTpoeHue ceueHuit B mupaMue, Kyoe rmo TpéM ToukaM Ha peOpax.
Co3iaHre BBIHOCHBIX YEPTEKEN U 3aMKCh AroB MOCTPOEHUS

20 [locTpoenue ceuenuii B mupamue, Kyoe mo TpéM TodkaM Ha peOpax.
Co3iaHre BBIHOCHBIX YEPTEKEN U 3aIKCh AroB MOCTPOEHUS

21 [ToBTOpenue urannmeTpun: TeopeMa o MPOMOPIIMOHANBHBIX OTPE3Kax.
[Tomobue TpeyronbHUKOB
IToBTOpenue mianumerpuu: Teopema Menenas. PacyeTsl B cEUeHUSAX

22 Ha BBIHOCHBIX uepTexkax. McTopus pa3BuTus IiiaHUMETPUU U
CTepEOMETPHH

23 Konrponbnas padora "Axkcuomsl ctepeomerpun. Ceuenns"

24 B3anmHOe pacnonokeHue MpsiMbIX B TPOCTPAHCTBE.




CerHII/IBaIOHII/IGCH MpsAMBIC. HpI/I3HaKI/I CKpCHIUBAIOIUXCS IPAMBIX.
HapaIIJ'IGIH)HI)IC MMPAMBIC B IIPOCTPAHCTBE

25

26

27

28

29

Teopema o cyIiecTBOBaHUM U €IMHCTBEHHOCTH MPSMON NapasienbHOR
JAHHOU NpsMOH, NPOXOIAIIEH yepe3 TOUKY IPOCTPAHCTBA U HE
JeKaleil Ha JaHHOM npsiMoi. JlemMMa o mepecedyeHnu napansenbHbIX
HPSMBIX IJIOCKOCTBIO

[TapannensHOCTh TpeX NpsIMBIX. Teopema o TpEX nmapaiebHbIX
IpsMbIX. TeopeMa 0 CKpeIIuBaroIIuXCs IPSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MapajlIEIbHOTO
npoexTupoBanus. M3o00paxkeHue pasHbIX GUTYp B MapauieIbHON
MPOCKLUH

HentpanbHas npoekuus. Yo ¢ COHAIPaBICHHBIMUA CTOPOHAMU. YTOJI
MEXIY IPSAMBIMU

3ama4yn Ha 10Ka3aTeIbCTBO U UCCIIEOBAHNE, CBSI3aHHBIE C
pacnonoKeHUeEM IPAMBIX B IIPOCTPAHCTBE

30

ITonsATHSA: MapaJIIENbHOCT IPSIMOM U IJIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak napannenbHOCTH NPSIMOH U IIOCKOCTH. CBOMCTBA
HapajyIebHOCTH IPSIMON U IIOCKOCTH

31

32

['eomeTpryeckue 3ajaun Ha BRIYHCIEHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C MAPaJUICIBHOCTBIO NPSIMBIX U IFIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoeHue ceuenust, NPOXOASILEro YEPE3 JAHHYIO MPSIMYIO Ha
YEpTEKE U NapalIeNIbHOrO IpyTrou npsMoid. Pacu€r oTHomeHuit

33

34

35

[NapamienbHas MPOSKIKs, TPUMEHEHHE SIS TOCTPOSHUS CEUCHUI KyOa
u napaenenunena. CBOUCTBa Mapalieienuneia i Ipu3Mbl
[TapannensHbie mockoctu. [Ipu3Haku nmapamieabHOCTH JBYX
IIJIOCKOCTEN

TeopeMa 0 napajuieIbHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH,
NPOXOJIAIIECH Yepe3 TOUKY, HE TPUHAJJIEKAITYIO JAHHOM TJIOCKOCTH U
CIIEACTBHUS U3 HEE




CBolicTBa napauiCJIbHbIX IJIOCKOCTEH: O NMapajuICIIbHOCTU IMMPAMBIX

36 nepeceueHus py epecedeHu  ABYX MapaieNbHbIX TNIOCKOCTe!
TpeThei
CBoiicTBa napajuiesIbHBIX INIOCKOCTEH: 00 OTpe3Kax mapajieabHbIX

37 MPSMBIX, 3aKIIIOYEHHBIX MEXKIY TapauIeIbHBIMHU IOCKOCTSIMH; O
[IEPEeCeUCHUH NPSAMOH C ABYMsI ITapajlIeNIbHBIMU IIOCKOCTSIMU

38 IToTOpenue: Teopema Iudaropa Ha IWIOCKOCTH

39 [loBTOpEHME: TPUTOHOMETPHUS IPSAMOYTOIBHOTO TPEYTOJIbHUKA

40 CpoiicTBa Ky0a H MPSIMOYTOJIEHOTO Mapaluieienunea

41 Brruucnenue AnMH OTPE3KOB B KyOe 1 IPSMOYTOJIbHOM
napaieNnenunesae

42 [lepnenauKynsipHOCTh OpSIMOU U TUIOCKOCTH. [Ipr3Hak
MEePIEHINKYISIPHOCTH MPSIMOM U TIIOCKOCTH

43 ITepnenauKyISpHOCTD NPSAMOM U TWIOCKOCTH. [Ipru3Hak
NEPIEHANKYIIPHOCTH MPSIMOM U TIIOCKOCTH

m Teopema 0 CylIeCTBOBAaHUU U €IUHCTBEHHOCTH MPSIMOU, IPOXOAALIEH
Yyepe3 TOUKY IPOCTPAHCTBA U NEPICHAUKYISIPHOM K IIOCKOCTH

45 [InockocTy 1 NEepIEeHAMKYJIIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAaX

46 [InockocTy 1 NepIEeHAMKYIIIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX

47 [epnennukynsap u HakIoHHAs. [locTpoeHre neprneHuKyspa u3
TOYKH Ha TIPSMYIO

48 [Tepnienaukynsp u HakioHHadA. [locTpoeHue neprneHiuKyapa u3
TOYKHU Ha NPSAMYIO

49 Teopema o Tpé€x meprieHANKYIApax (MpsiMasi 1 00paTHas)

50 Teopema o Tpéx neprneHANKyIsApax (mpsmasi 1 oOpaTHas)

51 VYTo5 MeKAY CKpEIIUBAIOIIUMHCS PSMBIMH

59 [onck nepneHaUKYISIPHBIX TPSMBIX ¢ TIOMOIIBIO MEPIEHINKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHajbHOE TPOEKTUPOBAHHUE




[TocTpoenne cedenuii Kyoa, MPU3MBI, IPABUIBHON MUPAMUIIBI C

>4 MTOMOIIbI0 OPTOrOHAJIBHOM MPOEKIUU

55 [Toctpoenue ceuenuit Ky6ua, MIPU3MBI, TPABUIBHON UPaMUJIBI C
MTOMOLIBI0 OPTOrOHAJIBHOM MPOEKIINN

56 CumMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIocKocTH. InockocTu
CUMMETPHUI B MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHANKYISIPHOCTH IPSAMOM U IIIOCKOCTH KaK CIEICTBUE
CUMMETPUHI

58 [IpaBunbpHBIC MHOIOMPAHHUKU. PacuéT pacCTOSHUNA OT TOUKHU A0
IJIOCKOCTH

59 [IpaBunbpHBIC MHOIOTPAHHUKU. PacuéT pacCTOSHUNA OT TOUKHU A0
IUIOCKOCTH

50 CrniocoOBblI OMyCTUTH MEPIECHANKYIISIPBI: CAMMETPHS, CABHUT TOYKH 110
napajieabHOU nNpsaMoi

61 CaBur 1o HenapauIeIbHON MPSMON, U3MEHEHHE PAaCCTOSHHHA

62 KonTponbHas pabora "B3anMHOe pacnonoKeHue MpsIMbIX U
IJIOCKOCTEH B MpOCTpaHCTBE"

63 [ToBTOpEHME: yroa Mex Iy NIPSIMBIMHU Ha INIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpeHue: yrom Mex Iy CKpeIMBaIOUIIMICS MPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTpryeckrie METOIbI BEIYUCIIEHHUS YTJIa MEXY IPSIMBIMU B
MHOTOTpaHHHUKaX

66 JByrpannslii yron. CBOMCTBO TMHEHHBIX YIJI0B ABYTPAaHHOTO yria

67 [lepnienqukynsapubie miockocTH. CBONWCTBA B3aUMHO
MIEPIICHIUKYIISPHBIX IIOCKOCTEH
IIpu3HaK nepreHIuKyISIPHOCTH IUIOCKOCTEHN; TEOPEMA O MIPSMO

68 MIEpPECEUEHHS BYX INIOCKOCTEN MEPIEHIUKYIAPHBIX TPEThEH
IUIOCKOCTH

69 [IpsiMoyTroJIbHBIHM MapauIeIeuIe; Ky0; H3MepeHus, CBOHCTBA




IpAMOYTOJILHOTO MapaJuICJICIUIICa

TeopeMa 0 JraroHaJii nmpsAMOYTOJIbHOT'O mapajiiejicnuneaa u

70 3 1
CIIEZICTBUE U3 He

71 CrepeoMeTpuiecKue 1 NPUKIATHbIC 3aa4H, CBI3aHHBIE CO B3aUMHBIM 1
PAacIONIOKEHUEM NIPSIMBIX M IVIOCKOCTH

7 IloBTOpEeHME: CKpEIIMBAIOIIKECS NIPSIMbIE, ITapaUIEIbHbIE INIOCKOCTH B 1
CTaHAAPTHBIX MHOTOTPaHHHUKAX
[Napa mapayuienbHBIX MIIOCKOCTEH Ha CKPEIIUBAIOIINXCS MPSIMBIX,

73 PaCCTOSHUE MEXAY CKPEITUBAIOIIMMHUCS TIPSIMBIMH B IIPOCTHIX 1
CUTYyaLHUsIX

74 PaccrosiHue OT TOUKH 10 INIOCKOCTH, PacCTOSIHUE OT MPSIMOM 110 1
TUIOCKOCTH

75 Brruncnenne paccTosHAN MEX1y CKPEIUBAIOIMMHUCS TPSIMBIMH C 1
MOMOILBIO TIEPIEHANKYIISIPHOM IIIOCKOCTH

76 TpéxrpanHblil yroJ, HEPABEHCTBA AJIA TPEXIPaHHbBIX yriioB. Teopema 1
[Mudaropa, TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAaHHOTO yIiia

77 OneMeHThI chepruiecKoil reoMeTpHuH: Te0Ie3NUECKUE JIMHUH Ha 3emiie 1

78 Konrponbras padora "Yrisl u paccTosHus" 1

79 Cucremaruszanus 3HaHul "MHOIOrpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamuna. Bunet mupamun. [IpaBunbHas mupamuga 1

81 [Ipusma. IIpsimas u HakIoHHAsA npu3MelL. [IpaBunsHas npuzMa 1

82 [psamotii mapannenenumnen, TpIMOYTOJIbHBIN Tapalienenumnesn, Kyo 1

83 Brinykiieie MHOrorpanauku. Teopema Oiinepa 1

84 Brinyxiieie MEHOrorpanauku. Teopema Oiinepa. [IpaBunbHble 1 1
MOJTYTIPaBUIIbHBIC MHOTOTPaHHUKH

85 Kontponbras pabora "MHuororpanHuku” 1

86 [NoHsiTHE BeKTOpa HA IJIOCKOCTH U B MPOCTPAHCTBE 1

87 CyMMa BEKTOPOB 1

88 PasHocTh BekTOpOB 1




89 [IpaBuiio mapaiienenumnena

90 YMHOKEHHUE BEKTOPA Ha YUCIIO

o1 Pasnoxxenue BekTopa 1o 0a3ucy Tpéx BEKTOPOB, HE JISKAIUX B OJTHOM 1

MIOCKOCTH
92 CkasipHOE TIPOU3BEICHUC 1
93 BeIuncienue yriia Mex1y BEKTOpaMH B TIPOCTPAHCTBE 1
94 [Ipocreitmme 3a1a9u ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
98 O0001IeHNE U CUCTeMATH3alNs 3HAHUI 1
99 O00011IeHNE U CUCTeMATH3alNs 3HAHUI 1
100 Hroropast KOHTpOJIbHAS paboTa 1
101 HroroBast KOHTpOJIbHAS paboTa 1
102 O000111eHME U CHUCTEMATU3aLIUA 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




11 KJIACC

KoaunyecTBO 4acos

Ne Tema ypoka KouTtposabnsbie Koppexuus
n/m Bcero Jata usydenus
padoTsI NMPOrpamMMel
1 [ToBTopenue Temb! "KoopanHatel BeKTOpa Ha MIIOCKOCTH U B 1
npoctpaHcTae"”
2 [ToBTOopenue TeMs! "CraaspHOE IPON3BEACHIE BEKTOPOB" 1
3 [ToBTOpenue TeMbl "Briuncnenue yria Mexay BEKTOpamMu B 1
npoctpaHcTae"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, IPOXOIALIEH Uepe3 ABe 1
TOYKH"
5 YpaBHEHHE TUIOCKOCTH, HOpMaJjlb, ypaBHEHHUE MJIOCKOCTH B 1
OTpe3Kax
6 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YpaBHEHUE IIJIOCKOCTH B 1
OTpe3Kax
BekropHoe npounsBeneHne
JluHeiiHble HEpaBEHCTBA, TMHEHHOE IPOrPaMMHUPOBAHHE
JluHeiiHble HEpaBEHCTBA, TMHEHHOE MPOrPaMMHUPOBAHHE
10 AHaIMTHYECKHE METOIBI pacdyéra yria MeX1y IpsSMbIMH B 1
MHOI'OrpaHHUKax
1 AHanUTHYEeCKHe METO/IbI pacuéTa yria Mexay IJIOCKOCTSIMH B 1
MHOT'OI'paHHUKAX
12 dopmysa paccTOSHUS OT TOUYKH JI0 TUIOCKOCTH B KOOPAMHATAX
13 Haxoxaenue paccTosHuil OT TOYKH O IUIOCKOCTH B KyOe
14 HaxoxaeHnue paccToSHUI OT TOUYKH J0 TNIOCKOCTH B IPABUIBHOM 1
nUpamMuIe
15 Konrtponbnas pabota "Ananutuyeckas reomerpus’ 1
16 CeveHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKH




17

CeueHus MHOT'OI'paHHUKOB: METO/] CJICAOB

CeueHus MHOT'OI'paHHUKOB: CTAHJAPTHBIC MJIIOCKOCTH,

18

nepeceueHns NPsSIMBIX U TIIOCKOCTEH
apajuieNnbHbIE IPSIMBIE U MJIOCKOCTH: MapajuleIbHbIC CEYCHUS
19 II
apajienbHbIe MPSIMBIE U MJIOCKOCTHU: pacu€T OTHOLICHUH

20 II

21 [NapannensHble PSIMBIE U MIOCKOCTHU: YTIIBI MEXKILY
CKPELIMBAIOLIMMUCS MPSIMBIMU

[IEHAUKYJIIPHBIE IPSMbBIE U IUIOCKOCTH: CTAHAAPTHBIE Haphl

[epme e e OCKOCTH: CTaHAA emna
NEePHEHINKYISPHBIX IIIOCKOCTEH U MPSIMBIX, CHMMETPHU

22 y. ,
MHOT'OI'PaHHUKOB

93 [NepnieHnuKyAsIpHBIC TPSMBIE U TUNIOCKOCTH: TEOpEMa O Tpex
HEePIEHANKYIAPAX

24 [lepnennukynsipHbIe NPSAMBIE U INIOCKOCTH: BBIYMCIICHUS JUINH B
MHOTOTpaHHUKAX

o5 [ToBTOpenwue: mIomaTM MHOTOYTOILHUKOB, (POPMYIIBI ISt
IoIIaneH, CooOpaKeHsI Mo 100us

26 [ToBTOpeHue: mIoa M MHOTOYTOJILHUKOB, (DOPMYJIBI IS
Iomianei, cooopaxeHusl mo100us

97 [ToBTOpeHue: mIoa M MHOTOYTOJILHUKOB, (DOPMYJIBI IS
II0MAeH, COOOpaKeHUs TI0T00Ms

28 Ilnomaau ceyeHnii MHOrOrpaHHUKOB: TUIOIIAAN TTIOBEPXHOCTEMH,
pa3pe3aHusi Ha YacTH, COOOpaskeHHsI OA00HS

29 [Inomaan ceueHni A MHOrOrpaHHUKOB: ITUIOIIA/IN TIOBEPXHOCTEH,
paspe3aHusl Ha YacTH, COOOpaKEHUS 000U

30 Kontponbnas pabora "[loBTOpeHMEe: MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31 00béM Tena. OObeM MPSIMOYTOJILHOTO MapajuIe/euIeaa

39 3asaun 00 y/IBOCHUH Ky0a, 0 KBaIpaTtype Ky0a; 0 TPUCEKIHN
yria

33 CrepeoMeTpuuecKue 3aJauu, CBI3aHHbIE ¢ 00BEMOM




MIpAMOYTOJILHOTO MapaJuICJICIUIICa

HpI/IKJ'IaI[HLIe 3aJa4iu, CBA3aHHbIC C BEIYHMCICHHUECM 00BEMa

34 MPSIMOYTOJIEHOTO MapauieNenunena

35 OO6BEM PSIMO TPUZMBI

36 CrepeomeTprdecKue 3a1a41, CBI3aHHbIE C BBIYUCIEHUEM
00BEMOB TIPSIMOM TIPHU3MBI

37 [Ipuxmagabie 3a1a49u, CBSI3aHHBIE C 00 BEMOM TIPSIMOI TIPU3MBI

38 Brruncnenne 00bEMOB TEJ ¢ IIOMOIIBIO OTIPEACIIEHHOTO
uHTerpana. O0bEM HaKIIOHHON MPU3MBI

39 Brruncnenre 00EMOB TeI ¢ IOMOIIBIO OTIPEACIEHHOTO
uHTerpana. O0bpEM TUpaMuabI

40 dopmyna 06bEMa mrupamuasl. OTHOIIEHHE 00BEMOB MIUPAMUJL C
OOIINM yTIIOM

41 ®opmyna 06béMa mupamuael. OTHOIIIEHHE 00HEMOB TUPAMUT C
OOIIMM yTJIOM

42 CrepeoMeTpUYECKHE 3a/1auH, CBI3aHHbIC C 00bEMaMU HAKJIIOHHOH
MIPU3MBI

43 CrepeoMeTpriecKre 3a/1a4d, CBI3aHHbIE C 00bEMaMU ITHPaAMUJIBI

44 [puxmagasie 3agauun o Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM HAKIIOHHOW TTPU3MBI

45 [puxmagasie 3agauun o Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM TTUPAMHU/TBI

46 [Mpumenenne o6bEMOB. BrrunciieHre paccTOsSHUS J0 TIIOCKOCTH

47 KontponbHas pabora "O6bEM MHOTOTpaHHUKA"

48 Hunmuaapudeckas MOBEPXHOCTh, 00Pa3yIOIIHe MITHHIPHIECKON
MTOBEPXHOCTH

49 Humunap. [psamoint kpyrosoi mumuHAp. Inomans noBepxHOCTH
IWIHHIPA

50 Konnueckast moBepxXHOCTb, 00pa3yrone KOHUYECKOH

nosepxHocTu. Konyc




CecucHue KOHYCa IUIOCKOCTBIO, HapaJ'IJ'ICJ'IBHOf/i IIJIOCKOCTH

51
OCHOBaHUS

59 VYceuénnblii konyc. M300paskeHrne KOHYCOB U YCEYEHHBIX
KOHYCOB

53 [Tnommane 60KOBOI MOBEPXHOCTH U MOTHOW MOBEPXHOCTH KOHYCa

54 [Tnommane 60KOBOI MOBEPXHOCTH U MOITHOW MOBEPXHOCTH KOHYCa

55 CrepeoMeTpUIeCKHUe 3a]]a9 Ha JIOKA3aTeIbCTBO U BHIYHCIICHHUE,
MOCTPOCHHUEM CEUCHUI IMITMHAPA, KOHYCa

56 CrepeoMeTpuuecKre 3aJa4n Ha J0Ka3aTelIbCTBO U BBIYKCIICHHE,
MOCTPOCHUEM CEUYCHUH ITUITUHIPA, KOHYCa

57 [Ipuknagubie 3a1a4u, CBI3aHHBIE C IIJIUHIPOM

58 [Mpuknanuble 32124, CBI3aHHBIE C IITUHIPOM

59 Cdepa u map

60 [Nepeceuenue cdepsl 1 mapa ¢ mwiockocTelo. Kacanue mapa u
cdepsl WIoCcKoCThI0. Bua 1 n3o0pakeHue mapa

61 Iepeceuenuie cdepsl U nmiapa ¢ miockocTeio. Kacanue mapa n
cdepbl II0CKOCThIO. Bu 1 n300pakeHue mapa

62 Ypaeuenue chepsl. [Tnomans chepol u e€ yactei

63 Cummerpus cdepsl U mapa
CrepeoMeTpuuecKre 3a1a4n Ha J0Ka3aTelIbCTBO U BBIYKCIICHHE,

64 CBsI3aHHBIE O cepoii ¥ MIapOM, MOCTPOCHUEM UX CEUCHHH
MIOCKOCTHIO
CrepeoMeTpUICCKHUE 3a]]aU Ha JIOKA3aTeIbCTBO U BHIYHCIICHHUE,

65 CBsI3aHHBIE O cepoii ¥ MIapOM, MOCTPOCHUEM UX CEUCHHH
TUIOCKOCTBIO

66 [puxnagabie 3a1a49u, CBsI3aHHBIE CO CPEepoii U MapoM

67 [ToBTOpEHHE: OKPY’KHOCTB Ha IJIOCKOCTH, BEIYMCIICHHS B
OKPY>KHOCTH, CTaHJAapPTHBIE OO0

68 PasnuuHble KOMOWHAIMY TEJ BPAIICHHUS U MHOTOIPAaHHUKOB




69 3amauun mo Teme "Tena u moBepxHOCTH BpaeHus" 1

70 3anaun o Teme "Tena U NOBEpXHOCTH BpaleHus" 1

71 KontponbHas padota "Tena u moBepxXHOCTH BpaleHUs " 1

72 00beM mumrHApa. Teopema 06 00BEME TPAMOTO MIITHHIAPA 1

73 Brruncnenne 00bEMOB TEJ ¢ IIOMOIIIBIO OTIPEACIIEHHOTO 1
uHTerpana. O0bpEM KoHyca

74 [Tnomaau 6OKOBO¥ M OJTHOMN MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuiecKue 3aauu, CBA3aHHBIE C BEIYMCICHUEM 1
00BEMOB ITMIIMHPA, KOHYCa

76 [puxmagasre 3agaun o Teme "OOBEMBI U IUIOMAAN 1
noBepxHocTel Ten"
OO0BéM 11apa u 1mapoBoro cekropa. Teopema 00 00bEMeE 11apa.

77 [Tnomans cheprr. CTepeomeTpruecKre 3a1a4K, CBSI3aHHBIE C 1
BBIYHCIICHHEM 00BEMOB I1apa, AapOBOTO CErMEHTa U IapOBOTO
CEeKTOpa
[Mpuknagusie 3a1auun o Teme "O0BEMBI Teln", CBA3aHHBIC C

78 00bEMOM MIapa U miomaapio cheprsl. COOTHOMICHUS MEXKAY 1
IUIOIIAASIMU TIOBEPXHOCTEH U 00bEMaMH OJOOHBIX TEI
[Tono6Hele Tena B mpocTpancTse. VizMeHeHne 00bEMa pu

79 nonooun. CTepeoMeTpHUECKUE 3a1a4H, CBSI3aHHBIC C 1
BBIYUCIICHHEM 0OBEMOB TeJ U IUIOLIaeH MOBEPXHOCTEH

80 KonTponbras pabdora "[1ommanm noBepxXHOCTA U 0OBEMBI 1
KpyTiabIx Ten”

81 JBwkenus npoctpancTBa. OtoOpaxkenus. JBrmkeHus n 1
paBeHCTBO (uryp. OOIIHEe CBONCTBA IBUKCHHIMA

82 Bupl 1BrkeHUN: mapaiienbHbIi IEPEHOC, LIEHTPAJIbHAS 1
CUMMETPHUS, 3epKaJIbHasi CHMMETPHS, IIOBOPOT BOKPYT PSIMOM

83 [IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa

84 I'eomerpuyeckue 3a1aun Ha IPUMEHEHUE JBIKECHUS

85 Konrtponbnas padora "Bekrops! B mpocTpaHcTse”




86

87

88

O6o06matormiee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reoMerpun 10-11 kmaccoB, cucTeMaTu3aus 3HaHUM:
"[TapamiensHOCTh MPSMBIX U TIOCKOCTEH B IMIpOCTpaHCcTBE"

Ob6o6maromiee moBToperue 11 MOHATHI 1 METOJOB Kypca
reomerpun 10-11 knaccoB, cucteMaTu3anys 3HaHU: "BekTopsl
B IIpocTpaHcTBe"

Ob6o6maromiee moBToperue 11 MOHATHI 1 METOJOB Kypca
reometpun 10—11 xmaccoB, cucreMarn3anus 3HaHUH: "BekTophl
B IIpOCTpaHCcTBe"
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Oo6o061maromiee mopTopeHue 11 MOHATHI U METOJIOB Kypca
reomerpun 10-11 kmaccos, cucremaTtu3anus 3Haaun: "O0beM
MHOTOTpaHHHKa"
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Oo6o061matomiee mopTopeHue 11 MOHATHI U METOJIOB Kypca
reometpun 10-11 knaccos, cucremaTu3zaius 3Hanui: "O0beM
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperue 11 MOHATHII 1 METOJIOB Kypca
reometpun 10—11 xmaccos, cucremaruzanus 3uanuit: "Ilnomanu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

Ob6o06maromiee moBToperne 11 MOHATHIA 1 METOIOB Kypca

reometpuun 10—11 xnaccos, cucreMaruzanus 3Hanui: "Ilnomanu
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"
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Hrorosas koHTpoIbHAA paboTa

94

Hrorosas koHTpobHAA paboTa
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[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIIS 3HAHII
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Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAyKu U €€ poJib B
Pa3BUTUH COBPEMEHHBIX NHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAyKu U €€ poJib B
Pa3BUTUHU COBPEMEHHBIX HHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U




Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ PoJib B
98 Pa3BUTHH COBPEMEHHBIX HHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazButus ctepeoMeTprun Kak HAyKH U €€ poib B
99 Pa3BUTHH COBPEMEHHBIX HHXEHEPHBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazButus cTepeoMeTprn Kak HAyKH U €€ poilb B

100 pPa3BUTHM COBPEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUHN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B
101 Pa3BUTHU COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAYKU U €€ pOJIb B
102 Pa3BUTHHU COBPEMEHHBIX HH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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