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MHNOACHUTEJIBHAA 3ATIMCKA

I'eometpus sBisiercss oqHUM U3 0a30BBIX KYpCOB Ha YpOBHE cpenHero olmiero oopa3oBaHusi, TakK
Kak o0ecleunuBacT BO3MOKHOCTh HW3Yy4YEHHs JAWCLHMIUIMH €CTECTBEHHO-HAYYHOW HANpaBIeHHOCTH U
MpPEeAMETOB TYMaHUTapHOTrO LUKIA. [I0CKONBKY JOrHyeckoe MbIIulieHHe, GOpMUpyeMOe NPU H3YUYCHHH
00YyYaroUIMMUCS MOHSATHHHBIX OCHOB T€OMETPHH, MPH J0KA3aTEILCTBE TEOPEM U MOCTPOCHUH IETIOYKH
JIOTUYECKUX YTBEP)KISHUM NpH pPElIeHUH TeOMETPHUYECKHUX 3aJlad, YMEHUE BBIJBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IpPU pelIeHHH 3a7lad eCTeCTBEHHO-HAy4yHOro IMKIAa, B
YacTHOCTH (PU3HUYECKHX 3a/1ad.

Hens ocBoeHus mporpamMmMbl yaeOHOro Kypca «['eoMeTpus»» Ha yriyOnEHHOM YpPOBHE — Pa3BHUTHE
WHAUBUAYaIBHBIX CHOCOOHOCTEH oOydaromumxcs MNpH HU3YYSeHWH TEOMETPHH, KaK COCTaBISIOIICH
npeaMeTHol obnactu «MatemaTtrnka 1 HHQOpPMATHKay depe3 obecredeHne BO3SMOXKHOCTH MTPHOOPETEHNUS
W UCTIONIb30BaHUA 0oJiee TITYOOKHX TeOMETPUUYECKUX 3HAHWH U JICHCTBUH, CIEM(QUUHBIX T€OMETPUH, U
HEOOXOIMMBIX JUIS YCIIEHIHOr0 NPO(ecCHOHATbHOrO 00pa30BaHMSA, CBA3aHHOTO C HCIOJIb30BAaHUEM
MaTeMaTHKH.

[IpuoputeTHbIME 3aJlayaMH Kypca TEOMETPUU Ha YIrIyONEHHOM YpPOBHE, PACIIUPSIONIMMH U
YCUJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISFOTCS:

pacimpeHre TpPEACTaBICHUsI O TeOMETPUM KaK 4YacTh MHUPOBOH KyIbTYphl M (POpMHUpOBaHHE
OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(opMupoBaHHME TPEACTABICHHWS O TPOCTPAHCTBEHHBIX (urypax Kak O BaXKHEUIIHX
MaTeMaTHYECKIX MOENAX, MO3BOJISIOMINX OMHMCHIBATE U M3y4daTh Pa3HbIC SBICHUS OKPY)KAIOIIEro MHpA,
3HaHME MMOHATUIHHOTO anmapata 1o paszeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpHu;

(dbopMHpOBaHNE YMEHUS BIAJICTh OCHOBHBIMH TOHSTHSMHU O NMPOCTPAHCTBEHHBIX (HUTYpax M HX
OCHOBHBIMU CBOMCTBaMHM, 3HaHHE TeopeM, (HOpMyT M yMEHHE WX IIPUMEHSATb, YMEHHS IOKa3bIBATh
TEOpEMbl U HAXOIUTh HECTaHIAPTHBIE CIIOCOObI PEIICHUS 3aay;

¢bopMupoBaHHE YMEHMs pAaclloO3HaBaTh Ha 4EpTeXax, MOAEISIX M B peaJbHOM MHUDE
MHOTOIPaHHHKH U TeJla BPaLeHUs, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEIH;

(opMHUpOBaHHE ITOHUMAHUS BO3MOMKHOCTH AaKCHOMATHUYECKOTO IIOCTPOEHMS MaTeMaTHUECKHX
Teopuit, GopMUpOBaHHUE IOHUMAHUS POJIM AKCUOMATUKH IIPU IIPOBEICHUH PACCYKICHUI;

(hopMHUpOBaHNE YMEHHUS BIAJETh METOAAMHU JIOKA3aTENbCTB M JTOPUTMOB PELICHUS, YMEHUS HX
MPUMEHATD, MPOBOIUTH NTOKA3ATEIbHBIC PACCYKICHHUS B XOAE PEIICHUS CTEPEOMETPHUYECKHX 3anad U
3a1a4 ¢ MPaKTUUECKUM CollepKaHueM, (OpMHUPOBAHHUE MPECTABICHUS O HEOOXOIMMOCTH J10Ka3aTeNbCTB
pu 00OCHOBAaHMM MAaTEMaTHYECKHX YTBEP)KICHUH M POJIM aKCHOMATHKH B MPOBEACHUM NEIYKTHUBHBIX
paccyKaeHui;

pa3BUTHE U COBEPILLICHCTBOBAHNE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00y4JarOIIMXCs,
[TO3HABATEIbHON AKTHUBHOCTH, HCCIENOBATENbCKAX YMEHWH, KPUTHYHOCTH MBIIIIEHHAA, HHTEpeca K
H3Y4YEHUIO TEOMETPUH;

¢dopmMupoBaHre (YHKIMOHAIBHON IPaMOTHOCTH, PEIEBAHTHON I€OMETPUH: YMEHHS PACIIO3HABATh
MPOSIBJICHUS TEOMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M TP U3YyYCHUM JAPYIUX Y4YeOHBIX TIPEIMETOB, TPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEW, MOJAEINPOBAHMS pEANbHBIX CHUTyallMil, HCCIECAOBAaHUSA IOCTPOEHHBIX MOJEIEH,
HMHTEPIPETALUH ITOJYyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JIMHUSIMH yueOHoro kypca «l'eomerpus» B 10-11 kiaccax
saByroTcs: «lIpsAMbIe U TUIOCKOCTH B MPOCTPaHCTBE», «MHoOrorpanHukmn», «Tena BpameHus», «Bekropsl
1 KOOPJIMHATHI B IPOCTPAHCTBEY, «/|BUKEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHMe «yMeTb ONEPUPOBATH MOHATHIMN,
pEleBaHTHBIMU T€OMETPUU Ha yriryOnéHHOM ypoBHe oOydeHust B 10—11 kmaccaX, OTHOCHUTCS KO BCEM
cofiep)KaTelbHBIM JIMHUSM Y4eOHOro Kypca, a ()OpMHpPOBaHUE JIOTMYECKUX YMEHUH pachpenensercs He
TOJBKO TIO COAEpPXATeIbHBIM JIMHUAM, HO M 1o rogaMm oOydeHus. ConepkaHue o0Opa3zoBaHus,
COOTBETCTBYIOILIEE MpPEIMETHBIM pe3yibTraTaM ocBoeHusi denepanbHoil pabouell  MIporpammel,



pacnpenenéHHbIM 10 ToaM O0yJeHHUs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPHUHIMITHATBHBIM BOIIPOCAM OOyUaIOIIHecs: 00palaiuch HEOAHOKPATHO. DTO MO3BONISIET OPraHU30BaTh
OBJIQJICHUE TCOMETPUYCCKUMH TMOHATHAMH W HaBBIKAMH IOCNIEAOBATEIBHO M IMOCTYMATENbHO, C
COOJIOZICHHEM TIPUHIMIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIOYATh B OONIYIO CHCTEMY
TCOMETPUYECKUX MPEACTABICHUN OOydaromuXcs, paciupss W yrayomsas e€, o0pasys NpodHbIC
MHOXCCTBCHHBIC CBs3HU.

[Mepexox kK M3y4EHHIO TEOMETPUH Ha YTITyOJIIEHHOM YPOBHE ITO3BOJISICT:

co3math  ycnoBus A auddepeHuuanuu  oOydeHUs, TOCTPOCHUS  WHAMBHIYaIbHBIX
00pa30BaTeIbHBIX MPOrpaMM, OOCCHEUUTh YIIyONEHHOE H3YyUEeHUE T'C€OMETPHUH KaK COCTaBJISIOIICH
yuebHoro npeamera «MaTeMaTHKay,

MOJrOTOBUTH O0YYAIOIIUXCS K MPOAODKEHUIO H3YyUCHHsI MATEMAaTUKU C y4&TOM BBIOOpa OymyIiei
npodeccun, odecrieunBas MPEEMCTBEHHOCTh MKy OOIIMM U MPO(PECCHOHATLHBIM 00pa30BaHUEM.

Ha u3yuenne yue6Horo xypca «I'eomerpusi» Ha yriayOiaéHHOM ypoBHe oTBomuTcs 204 daca: B 10
knacce — 102 waca (3 uaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Henelno).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

IIpsiMble M NJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSITHSI CTEpEeOMETpHH. ToYKa, MpsMas, IIOCKOCTh, MPOCTpaHcTBO. [loHATHE 00
AKCHOMAaTHUYECKOM TIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3aumHoe pacronoxeHue NpSMBIX B IPOCTPAHCTBE: MEPECEKaOlIUecs, MapasielibHble U
CKpCIIUBAIOIIUECA IIPSAMBIC. HpI/I3HaKI/I CKpCIIUBAIONIUXCA TIPAMBIX. HapaJD'IeHBHOCTL npsAMbIX U
IJIOCKOCTEN B MPOCTpPaHCTBE: MapajuleNbHble IPSIMbIE B MPOCTPAHCTBE, MapaIeIbHOCTh TPEX NMPAMBIX,
MapajieNbHOCTh MPSIMOM M MIOCKOCTH. [lapasensHoe ¥ IEHTpaIbHOE POCKTHPOBAHHE, N300pakeHHE
¢uryp. OCHOBHBIC CBOMCTBa MapajIeIbHOIO MPOSKTUpOBaHus. M3o00paxkenune GUryp B mapajiebHON
IIPOCKIHH. Yraer ¢ COHAITPAaBJICHHBIMU CTOpOHaMH, Yroia MEXAy IHIpsAMbBIMH B IIPOCTPAaHCTBE.
[TapannenbHOCTh TJIOCKOCTEW: MapajulelibHble TJIOCKOCTH, CBOMCTBA MapajlICbHBIX IJIOCKOCTEH.
[pocreiimue npocTpaHcTBEHHbIE (UIYpBI Ha TUIOCKOCTH: TETpad/p, MapajuleNienuIiesl, MOCTPOCHHE
CEYEHUU.

IlepnienMKyIIPHOCTE NPSMOM M IUIOCKOCTU: IEPIEHIUKYISIPHBIE IIPSMBIE B IIPOCTPAHCTBE,
HpsIMBbIE NAPAJIICIIBHBIE U MEPIEHANKYIISAPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIMKYISIPHOCTH MPSMOM 1
IJTOCKOCTH, TEOpeMa O TMPSMON TMEePHEeHANKYIIPHON IMIOCKOCTH. OpTOrOHAIBHOE TPOCKTHPOBAHUE.
HepneH)menslp W HAKJIIOHHBIC: pPacCCTOAHHUE OT TOYKH 10 IINIOCKOCTH, PACCTOAHUE OT HpHMOﬁ a0
TUIOCKOCTH, TPOEKIHs (QUTYphl Ha TUIOCKOCTh. [leprneHAuKyIspHOCTh IUIOCKOCTEH: TpPHU3HAK
MIEPIIEHANKYIISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX MeprneHInKymsIpax.

VY1l B IPOCTPAHCTBE: YroJl MEX]y MPAMON U MJIOCKOCTBIO, JIBYTPAHHBIA YIroJl, TUHEHHBIA Yroj
IBYTPaHHOTO yria. TpéXxrpaHHBIM W MHOTOTpaHHbIe yriibl. CBOWCTBAa IJIOCKHX YIJIOB MHOTOIPAHHOTO
yria. CBOICTBa TNIOCKUX W JIBYTPAHHBIX YTIIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB ISt
TPEXTPAHHOTO yTJa.

MHororpaHHUKH

Bunbl MHOTrOrpaHHHKOB, pa3BEPTKA MHOrorpaHHuka. IIpu3ma: N-yrospHas mpusMma, Opsmas U
HaKJIOHHAas TPU3MBI, OOKOBas W TONHAs IOBEPXHOCTh MpHU3MBL llapamenenumnen, mpsMOYTONBHBII
napajienenunel U ero cpoiictBa. Kparualinme myTh Ha NHOBEPXHOCTM MHOrOrpaHHuka. Teopema
Oninepa. Ilpoctpancrsennas teopema lludaropa. Ilmpammma: Nn-yrompHas TwpamMuzaa, MpaBUIbHAS M
yceuéHHas mmpamunel. CBoiicTBa péOep W OOKOBBIX TpaHeH MpaBMIIbHOW mupamMuzabl. [IpaBuiabHBIC
MHOTOIPaHHMKU: IIpaBUJIbHAS MpHU3Ma U IPAaBWIbHAS MUPaMHA, IPABUIbHAS TPEYrojibHAS NUPAMHIA U
MIPaBIIIBHBIA TeTpa’np, kyo0. [IpencraBienne o mpaBHIBHBIX MHOTOTPaHHHKAX: OKTadJp, AOAEKa’Ap U
HKOCa’p.

Breruncnenve 51eMEHTOB MHOTOTpAaHHUKOB: pé&0pa, nuwaroHanmw, yriel. [lmomanms OokoBoi
MTOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOM TPH3MBI, IUIOMAAh OCHOBAaHHH, TeopeMa O OOKOBOU
MMOBEPXHOCTH TpAMON mpu3Mbl. [lmomanas OOKOBOWM TIOBEPXHOCTH W IOBEPXHOCTH MPaBHIBHOU
NHUpaMUJbL, TEOPEMA O IUIOLIAAN YCEUEHHON MUPaMUIbIL.

Cummerpus B MPOCTPAHCTBE. DIEMEHThl CUMMETPUHU HPAaBUIBHBIX MHOTOTPaHHUKOB. CUMMeETpus
B MpaBWJIbHOM MHOTOIPAHHUKE: CHMMETPHUSl NapajUleJienuIleia, CHUMMETPUS IPABUIBHBIX IPU3M,
CUMMETPHSI NPABHIBHON TUPAMUIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTUsA: BEKTOp B MPOCTPAHCTBE, HYJIEBOHM BEKTOP, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIEC, COHAIPABJICHHbIC U MPOTUBOIOIOXHO HANpaBJICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JeiicTBUS ¢ BEKTOpaMHU: CIOKEHHE U BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha yucio. CBolcTBa cloKeHUs BEeKTOpoB. CBOMCTBA YMHOXKEHHUsI BEKTOpa Ha uucio. [lonsaTue
KOMIUIaHapHbIe BeKTOpbl. [Ipu3Hak kommiianapHOocTH TpEX BeKTOpoB. I[lpaBuno mapamienenunena.
Teopema 0 pasnoxkeHHM BeKTOpa MO TPEM HEKOMILIaHapHbIM BekTopam. [IpsMoyronpHas cucrema



KOooOpAuHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpA. CBs3b MCKIY KOOpAMHATaMH BCKTOpa U
KoopAuHaTaMH TOYCK. Vron MCKIY BCKTOpaMHU. CKaJ'IHpHOG MMPpOU3BEACHUC BEKTOPOB.
11 KUIACC

Tesna Bpamenus

ITonsTus: MUIMHAPUYCCKasa MOBCPXHOCTh, KOHUYCCKAasA MOBCPXHOCTD, C(bepnquKa;I IMOBCPXHOCTD,
oOpasyrolye ToBepXHOCTeH. Tenma BpallleHHs: IWIMHAD, KOHYC, YCEUEHHBIH KOHYC, cdepa, Iap.
B3anMHuoe pacrnionoxeHue chepbl W IUIOCKOCTH, KacaTelbHasi IMIIOCKOCTh K cdepe. M3o0pakeHue ten
BpalleHUs Ha IJI0CKOCTU. Pa3BépTka muimuHapa U konyca. Cummerpust cepsl U 1mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME TPSIMOYTOIBLHOTO
napasuienenunena u cieacTsus u3 He€. OObEM MPSAMOA U HAKJIOHHOM MPU3MBI, IHJIMHIPA, TUPAMUIBI H
koHyca. O0BEM 1Iapa 1 MapoBOro CerMeHTa.

KOM6I/IH3HI/II/I TEI BpallCHUA W MHOI'OI'PaHHHKOB. HpmMa, BIIMCaHHasd B HWJIUMHAP, OIMMCaHHAaA
okosio muMHapa. [lepeceuenne cdepsl U Mmapa ¢ MIOCKOCThl0. Kacanue mapa u cdepbl MIOCKOCTEIO.
[oHsiTHE MHOTOTpaHHUKA, OMHCAHHOTO OKOJIO c(epbl, cepbl, BIIMCAHHOW B MHOIOIPAaHHUK WM TEIO
BpallEHHUS.

[Tnomage NOBEPXHOCTH IMIIMHIApA, KOHyca, Imomanab chepbl u e dyacred. IlogoOue B
npocTpancTBe. OTHOLIEHHE O00BEMOB, IUIOIIAJACH MOBEPXHOCTEH MomoOHBIX (uryp. IIpeodpasoBanue
nmojo0us, ToMoTeTHs. Pelrenne 3a7a4 Ha TIIOCKOCTH € MCIIONIb30BAHUEM CTEPEOMETPHYECKUX METOJIOB.

ITocTpoenmne cedeHwMii MHOTOTPAHHHMKOB W TEJ BpAICHUS: CEYCHHS MUIMHApa (MapajuielbHO U
TIePTIISHANKYIISIPHO OCH), CEUEHUs KOHyca (TapayijielbHbIE OCHOBAHHUIO M IIPOXOSIINAE YepPe3 BEPIIHHY ),
CeUeHHs Iapa, METOABI NOCTPOEHHUS CEUEHHH: METOJ CIIENOB, METOJl BHYTPEHHEro MPOEKTUPOBAHUS,
METO/J] TIEpEHOCa CeKYIIeH MIOCKOCTH.

BekTOpbl H KOOPAMHATHI B HIPOCTPAHCTBE

Bekroper B mpoctpancTBe. Omeparmu HajJ BeKTOpamMH. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXKeHHUA. [IpsMoyronbHas cucrema KOOpAMHAT B mpocTpancTBe. KoopauHaTs
BekTopa. Pasznoxenme Bekropa 1o 0Oaszucy. KoopIWHAaTHO-BEKTOPHBIH METOJ IIPU  PEIICHUH
TEOMETPHUIECKHX 3a/1aY.

JBH:KeHHS B IPOCTPaHCTBE

HBmwxenns mpoctpancTtBa. OtoOpaxkeHus. [[BmxeHns u paBeHCTBO (uryp. OOmme cBoiicTBa
JIBWOKEHUH. Buapl JBWXKEHUN: MapajyieNibHBIM TEepeHoc, IeHTpalibHasi CUMMETpHUA, 3epKajbHast
CUMMETpHsI, IIOBOPOT BOKPYT TipsiMoii. [IpeobpazoBanus nogoowust. [Ipsmast u cepa Ditnepa.



INJIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHET'O OBILIIET'O OBPA3OBAHU S

JJMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaanckoe BocITAHME:

c(OPMUPOBAHHOCTh TPAKAAHCKON MO3UIMK OOyYarolerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCHIMCKOro oOlIecTBa, TNPENCTaBICHWE O MaTEeMaTHYECKHX OCHOBaX (QYHKIMOHUPOBAHHUS
Pa3UYHBIX CTPYKTYp, SIBJICHUH, MpOLEqyp TPakJaHCKOro ofmiecTBa (BBIOOpPHI, OMPOCHI M JPYTOE),
YMCHUEC B3aI/IMOI[CI>'ICTBOBaTB C COUMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBHU C HX q)yHKHI/ISIMI/I u
Ha3HaYeHHEM;

2) naTpuoOTHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh POCCHMCKON TpaKJAHCKOH WIACHTUYHOCTH, YBKEHHS K TPOUUIOMY U
HACTOAIIIEMY POCCUMCKOM MaTeMaTUKHU, IEHHOCTHOE OTHOIIEHWE K JOCTHXKEHMSIM POCCHUHCKUX
MaTEMaTUKOB M POCCUICKONM MaTEMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHHU B JIPYTrUX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Haponaa, CPOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMs, OTUYCECKOI'0o IMOBCIACHUA, CBA3AHHOI'O C IMPAKTUYCCKUM IHNPHUMCEHCHUEM )IOCTI/I)KCHI/IfI HayKu "
JEeSITeTbHOCTHIO YIEHOT0, OCO3HAHHE JJMYHOTO BKJIaJa B TOCTPOEHNE YCTOHYUBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIIUTAHNE:

OCTETUYCCKOC OTHOHICHHME K MHPY, BKIIOYasA OCTETUKY MAaTEMAaTHYCCKUX 3aKOHOMepHOCTeﬁ,
06TJCKTOB, 3aaad, pemeHHﬁ, paccymneHm‘/i, BOCIIPUMMYUBOCTE K MATEMATUYCCKUM aCIICKTaM pa3JINYHbIX
BHJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHue:

chOpMHUPOBAaHHOCTh YMEHHS NPHUMEHSATh MaTeMaTHYeCKHEe 3HAHHWA B HMHTEpecax 3/I0POBOTO H
Oe3omacHOro o0pasza >XU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE INHTAHUE,
cOQTaHCHPOBAHHBIA PEKUM 3aHATAH M OTHBIXA, pEryspHas (u3ndeckas aKTHBHOCTH), (HU3HUECKOE
COBEpPILIEHCTBOBAHKE MIPH 3aHATHUSAX CIIOPTHBHO-03I0POBUTENEHON NEATETHbHOCTHIO;

6) TpyaoBoe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH TPYHONIIOOUS, HWHTEPEC K Pa3IU4HBIM cdepam
npodhecCHOHATBHOMN AEITENFHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPIIIOKEHUSIMH, YMEHNE COBEPIIaTh
OCO3HaHHBIA BBIOOp Oyaymied mpodeccnr W peaTu30BBIBATH COOCTBEHHBIE JKW3HEHHBIE IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K MAaT€MaTHYEeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAaHUIO HAa MPOTSDKEHUH
BCell JKM3HM, TOTOBHOCTh K AKTHBHOMY YyYacTHIO B PEIICHWH MPAKTUYECKUX 3a/Jad MaTeMaTHYecKOn
HaIpaBIeHHOCTH;

7) 3KoJI0ruYecKoe BOCIIMTAHME:

chOpMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIBTYpHI, TOHUMaHHE BIUSHHS COIMAIEHO-IKOHOMHYECKUX
MPOIECCOB HAa COCTOSHWE TPUPOJHOM W COIHMAIBLHOW Cpembl, OCO3HAHWE TII00AJHHOTO XapakTepa
IKOIIOTUYECKHUX MPOOIIeM, OpHUEHTAIlN Ha TPUMEHEHHEe MAaTeMaTHYeCKIX 3HAHWN ISl PEIleHns 3a/1ad B
o0JracTé OKpyXaromiel cpenbl, TUIAHHPOBAaHUE MOCTYIKOB M OIEHKH MX BO3MOXKHBIX ITOCIIEACTBUN IS
OKPY KaIOIIEH CpeIbr;

8) HeHHOCTH HAYYHOT'0 NO3HAHUSL:

c(hOpPMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKl W OOIIECTBEHHOW NpPAaKTUKH, IMOHMMaHHE MAaTeMaTHYeCKOH HayKH KakK cdepbl YeIoBEeYecKoin
NeSITETbHOCTH, JTAroB €€ pa3BUTHS W 3HAYMMOCTH JUIS PAa3BUTHS IUBWIM3AINHN, OBIAJICHUE S3BIKOM
MaTeMaTHKH U MaTEeMaTHYeCKOW KyJIBTYpOH KaK CPEICTBOM IMO3HAHHS MUPA, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATENBHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI



IMo3naBaTe/ibHbIE YHHBEpPCATIbHbIE YUeOHbIE JelicTBUS

ba3zoBble jornyeckue AelcCTBHA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECCTBCHHBIC NMPU3HAKM MATEMaTUYCCKUX OOBEKTOB, TOHSATHH,
OTHOIIICHUH MKy MOHATUAMH, (DOPMYITHUPOBATH OMPEICICHUS MMOHITHUN, YCTAHABINBATh CYIICCTBEHH bl
MpU3HaK KiIaccu(UKALMU, OCHOBAHUS JJ1s1 O0OOIICHHS M CPABHEHHUS, KPUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W  MNPeoOpa3oBBIBATH CYKACHUS:  YTBEpAWUTENbHBIE U
OTpULIATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IG, YCJIOBHEIC;

BBIABJIATE MAaTEMATUUYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U W MPOTHUBOPCYHA B Q)aKTaX, JaHHBIX,
H36IIIO)IGHI/IHX U YTBCPXKIACHUAX, IMpc€ajaratb KpPUTCPHUU [JId BbIABJIICHUA 3aKOHOMCpHOCTCI>'I u
[IPOTUBOPEYHIL;

ACIaTb BbIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHM, JAOCAYKTHUBHBIX W HWHIAYKTHUBHBIX
YMO3aKITIOYEHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CaMOCTOSITENIFHO JIOKA3aTeIbCTBA MATEMATHYECKHX YTBEPKACHWM (TIpsIMBIE W OT
MPOTHBHOTO), BBICTPAHBATh APTYMEHTAIMIO, MPHBOAWUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXK/ICHHSI U BBIBOIBL;

BBIOMpATh CIOCOO pelleHus ydeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB pEIICHHUS,
BBIOMpATh Han0O0JIee OAXOMSAIINI C YUETOM CAMOCTOSATEIBHO BhIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebLCcKue aeiicTBUsL:

WCTOJIB30BaTh BOIMPOCH KaK HCCIIENOBATEIbCKUNA WHCTPYMEHT IIO3HAHUS, (OpMYJIMpPOBATH
BONPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, IPO0IEeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, apI'yMEHTUPOBATH CBOIO ITO3UIIUI0, MHEHUE;

MIPOBOJUTL CaMOCTOSATEILHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, MCCIIECIOBAHUE IO yCTAHOBJICHHUIO
0CcOOEHHOCTEl MaTeMaTH4YecKOoro OOBEKTa, SIBJIECHHUS, IPOIECcCa, BBIABICHHIO 3aBHCHMOCTEH MEXITy
00BEeKTaMH, SBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOATENBbHO (hOPMYITUPOBATh OOOOIIEHHS W BBIBOABI [0 pe3yabTaTaM IPOBEIEHHOTO
HaOJIONICHNsI, WCCIEOBAHMS, OIIEHWBATh JOCTOBEPHOCTh TIONYYEHHBIX pPE3yJIbTaTOB, BBHIBOJOB U
000011IeHNH;

MIPOrHO3MPOBATh BO3MOXKHOE PA3BHUTHE MPOIECCa, a TAKXKE BBIABUTATH TMPEIIONOXKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nundopmanueii:

BBISIBIIAITH IePUITNTHI HH(POpMAIH, TaHHBIX, HEOOXOIUMBIX JJISi OTBETAa Ha BOIIPOC U ISl PEIICHHUS
3a1a4m;

BBIOMpATh MH()OPMAIIMIO U3 MCTOYHUKOB PA3IWYHBIX THUIIOB, aHAJTN3UPOBATh, CHCTEMAaTU3NPOBAThH
Y UHTEPIPETHPOBATHh HH(POPMAITHIO PAa3ITUIHBIX BUAOB M ()OPM IMIPEICTABICHUS;

CTPYKTYpPHpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B PA3NUYHBIX (opMax, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHWBATh HAIEKHOCTD MH()OPMAITUH 110 CAMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHbBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBUS

OOuieHue:

BOCIIPUHUMATD U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBUSMH M LIENSIMH OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@XaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 110 XOJy PEeLIeHHs 3a/1a4i, KOMMEHTHPOBATh ITOJIyYeHHBIH Pe3yJIbTaT;

B X0JI€ 00CYKIEeHUS 3aaBaTh BOIPOCHI 110 CYIIECTBY 00CYX/IaeMOM TeMbl, IPOOJIEMBI, PeliaeMoi
3a]a4d, BbBICKAa3bIBaTh HJEH, HAIlCJICHHbIE Ha IIOMCK pELICHUs, COMOCTaBIATH CBOM CYXACHHUS C
CY)KIEHHUSMH JPYTUX YYaCTHHKOB JAuayiora, OOHApyXMBaThb pa3IMYde W CXOACTBO MO3MLUH, B
KOppeKTHOH (opMe GOopMyIMPOBaTh Pa3HOTIIACHS, CBOU BO3PAXKECHHUS;



MPEICTABIIATh  PE3yNbTaThl pPEUIEHHd 3aJaud, JSKCIEpUMEHTa, HCCIENOBaHMUs, IPOEKTa,
CaMOCTOATEIFHO BHIOMpaTh (opMaT BBICTYIUIEHHS C y4ETOM 3ajad Mpe3eHTalud U OCOOCHHOCTEH
ayIUTOPHUU.

PeryasiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE eI CTBUS

Camoopranusanusi:

COCTaBIISITh TUIAH, aJITOPUTM PELICHUs 3a]]auu, BEIOMPATh CIIOCO0 PEHICHHUs ¢ YUETOM UMEIOLIHXCSI
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C
y4€ToM HOBOI MH(MOpMAaLIKH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTEJIEKT:

BJIAJICTh HaBBIKAMH I[IO3HABATENbHON pedieKcHn Kak OCO3HaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICITUTENTBHBIX TIPOIIECCOB, HMX PpE3ylbTAaTOB, BIAJIETh CIIOCO0AMU CaMOMPOBEPKH, CaMOKOHTPOJIS
Tpolecca U pe3ynbTara pelleHrns MaTeMaTHYecKol 3aauu;

MPEABHJIETh TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTH MPU PELICHUH 33a4K, BHOCUTh KOPPEKTHBEI
B JIEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM;

OLICHUBATH COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBUSM, OOBSICHATh NPUUMHBI TOCTHXKEHHS HITH
HEJIOCTIKEHHSI PE3YJIbTATOB ISITEIBHOCTH, HAXOAUTh OMKOKY, 1aBaTh OIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMaHHOW ¥ WHIMBHUIYaJIbHON paOOTHI IPU PElICHIH
y4eOHBIX 3aj]au, MPUHAMATH IIe]lb COBMECTHOW JIEATENBHOCTH, INIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI paboT, JOroBapHBAThCS, OOCYXKAATh MPOIECC M pPEe3ylbTaT paboTEl,
0000111aTE MHEHHS HECKOILKHUX JIFOEH;

Y4aCTBOBATh B IPYMIOBBIX (opMax paboThl (00CYKICHHUS, OOMEH MHEHHH, «MO3I'OBBIC IITYPMBI»
Y WHBIE), BBINONHATH CBOIO 4YacTh pabOThHl M KOOPAMHHPOBATH CBOM IEUCTBUS C JIPYTHMH WICHAMHU
KOMaH]IpI, OI[CHUBATh KaYeCTBO CBOETO BKJIAJa B OOMIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y9aCTHUKAMHU B3aUMOJICHCTBHSL.

INPEIMETHBIE PE3YJIbTATbBI

K xoniry 10 knacca o0ydaronmmiics HayqIuTCs:

e CBOOOJHO ONMEPHPOBATH OCHOBHBIMHU ITOHSATHSAMH CTEPEOMETPHHM TIPH PpEUIeHWH 33134 |
MIPOBEICHUN MAaTEeMaTHIECKHX PacCyKICHUI;

® TPUMEHATH aKCHOMBI CTEPEOMETPHM M CIIEICTBUS W3 HHUX HPU PEHICHHH TE€OMETPUYECKUX
3ajay;

e KIacCHQUIMPOBATH B3aHMMHOE pPACIIOJOKEHHWE TIPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH MIOHATHSIMH, CBS3AHHBIMH C YTJIAMH B TIPOCTPAHCTBE: MEKIY MPSIMBIMU
B IIPOCTPAHCTBE, MEKITY MPSMOI 1 TIOCKOCTHIO;

e  CBOOOIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C MHOT' OT DAHHHKAMH;

e CBOOOJHO pacCIO3HABaTh OCHOBHBIE BHJbl MHOIOIPaHHMKOB (TIpH3Ma, IUpaMHIA,
IPSMOYTOJIBHBIN Mapajuiesienuresn, Kyo);

e iIaccu(UIMPOBATH MHOTOTPAHHUKH, BBIOWPAsi OCHOBAHMS sl KiTacCH(DUKALIUHT;

e  CBOOOJHO ONEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB IIOCKOCTBIO;

e BBINONHATH NapajuleNIbHOE, IIEHTPAJbHOE M OPTOrOHAIBHOE IPOSKTHpOBaHUE (GUTYp Ha
TUIOCKOCTb, BBITIONHATH H300pa)keH!st (GUTyp Ha IUIOCKOCTH;

® CTPOUTH CEUEHHS MHOTOIPAaHHHKOB Pa3JIMYHBIMH METOJAMH, BHIIONHATE (BHIHOCHBIE) TIOCKHE
YEepTEXHU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHHU3Y;

®  BBIYMCIATH MJIOMIAAN MOBEPXHOCTEH MHOIOIpaHHHUKOB (IIPH3Ma, MUPAMHJIA), TEOMETPHYECKUX
TEJ ¢ MpUMEHEeHUueM (HOpMYIT;



CBOOOIHO OMEPUPOBATh MOHATHAMHU: CUMMETPHS B HPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, LEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYDHI;

CBOOOZIHO OIEPUPOBATh TMOHATHUSMH, COOTBETCTBYIOIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHSTH JEUCTBUS HaJl BEKTOPaMU;

pemate 3aJaud  Ha JOKa3aTelbCTBO MAaTEMaTHUECKUX OTHOLIEHMH M  HaxoXJIeHHe
F€OMETPUYECKUX BEIWYUH, NMPUMEHSSI M3BECTHbIE METONBl NMPHU PEIIEHUH MaTeMaTHYeCKHX
3a/1a4 MOBBILIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh MpPOCTEHINe TPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHUKAlIMOHHbBIE
CHCTEMBI NPH PEelIEeHUU CTEPEOMETPUIECKUX 3a]1aY;

W3BIIEKAaTh, TPEOOPa3OBLIBATE W HHTEPIPETUPOBATh WHQPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUIecKruX (pUrypax, mpencTaBIeHHYIO Ha YepTEeKaxX U PUCYHKAX;

MIPUMEHATh TOyYEHHbIE 3HAHUS Ha NpPaKTUKE: CPaBHUBATh M aHAJIM3UPOBATh peEasIbHbIE
CUTyalliH, MPUMEHATh H3yYEHHBIE TOHSITHS B IPOIECCE TMOMCKA PEIIEHUS MaTeMaTHYeCKH
cOpPMYITUPOBAHHONW MPOOJIEMBI, MOJICIHPOBATh PEANbHbIE CUTYallMH Ha SI3bIKE T'€OMETpPHH,
HCCIIEIOBATh TOCTPOEHHBIE MOJIENH C UCIIONB30BAHUEM I'€OMETPHUYECKUX MOHATUN U TEOpeM,
anmapara anreOpbl, pemarh NPaKTHYECKHE 3aJaud, CBA3aHHBIE C HAaXOXJICHHUEM
TeOMETPUIECKHUX BEINYHH;

MMETh TPEJCTaBIEHUSI 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOM dYacTu
(hyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xormy 11 knacca o0ydaromuicss HAYIUTCSI:

CBO6OIIHO On€pupoBaTh IMOHATHUAMH, CBIA3aHHBIMU C HHHHHHpH‘IeCKOﬁ, KOHHUYECKOH |
cheprdecKoi MMOBEPXHOCTSIMH, O0OBSICHATH CITOCOOBI TTOTYICHHS;

OIEPUPOBATh MOHITHSIMH, CBSI3aHHBIMU C TEIAMU BPAIICHUS: IIHIHHIPOM, KOHYcOM, cepoil u
1apom;

pacrio3HaBaTh Teja BpamieHus (MUIUHApP, KOHYC, chepa W map) U OOBICHITH CIOCOOBI
TIOJTyYEHHS TeJl BPaIleHNS,

KJIaccu(pUIMPOBATH B3aMMHOE PacIioNioxkeHne chepbl U MIOCKOCTH;

BBIYHCIIATh BEIWYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEN BpalIeHUs, O0BEMBI W ILTOMIAAN
ITOBEPXHOCTE MHOTOTPAHHWUKOB W TeJ BpAIICHUS, T€OMETPHYECKHX Tel C IpPUMEHEHHEM
opmyr;

CBOOOTHO OIEPHPOBATH IIOHATHSIMH, CBS3aHHBIMH C KOMOWHAIIMSAMH TET BpalIeHUS U
MHOTOTPaHHHUKOB: MHOTOTPaHHHK, BITMCAHHBIN B C(epy M OMHMCAHHBIA OKoJIo cdepsl, chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIYHCIISATH COOTHOIIEHHUS MEXTY IIIOMIAISIMU TTOBEPXHOCTEH 1 00EMaMi TTOTOOHBIX TEl;
n300pakath M3ydaemble (DUTYPBHI, BBHIIOJHITH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEIl BPAIICHUS;
W3BJIEKATh, HWHTEPIPETHPOBATh W MPEoOpa3oBBIBATh HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIeCKX (PUTYpPax, MPENCTABICHHYIO Ha YepPTeKaxX U PUCYHKAX;

CBOOOTHO OIIEPUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIONHATH OTEepaIliK HaJl BEKTOPaAMU;

3a/1aBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOU CHCTEME KOOP/IMHAT;

pemaTh reoMeTpuYecKre 3a/Jladyd Ha BBIYMCICHUE YTIIOB MEKIY NMPSMBIMH H TUTOCKOCTSMH,
BBIYHCIICHUE PACCTOSIHHM OT TOYKH JO IUIOCKOCTH, B II€IOM, Ha TNPHUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIa TP PEIICHUH;

CBOOOHO OMEPUPOBATH IOHSTHUSMH, CBS3aHHBIMHA C MABIDKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBa JBWKEHU;



BBITIOJIHATh M300payKeHUsI MHOTOTPAHHUKOB M TNl BPAILICHUS MPH MapajlieIbHOM IEepeHoce,
LUEHTPaJbHONH CHMMETPHH, 3€pKajJbHOH CHMMETPHH, IWpH IOBOPOTE€ BOKPYT MPSIMOM,
peoOpa3oBaHus Mog00us;

CTPOUTH CEUEHHMS MHOTOTPAaHHUKOB M TeNl BpAICHHSA: CEUEHWS LMIMHJIpa (HapajulelbHO U
HEPIEHAUKYISIPHO OCH), CEYCHHUs] KOHyca (IapaulelibHble OCHOBAHUIO U IMPOXOJAINUE depe3
BEpIUINHY), CEUCHHsI 11apa;

HCTONB30BaTh METOJbl TOCTPOCHUS CEUEHHI: METON CJleJOB, METOl BHYTPEHHEro
MIPOEKTUPOBAHMUS, METO]] IEPEHOCca CEKYIIeH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPHUECKIE YTBEPIKIACHHS;

NPUMEHSTh  TeoMeTpuueckhe  (akThl  JUIS  PEIIeHUsT  CTePEeOMETPUYECKHX  3ajad,
npeamnojararonmx HECKOJIBKO IIaroB pe€uiC€HusA, €CJIN yCJIOBUS NPUMEHCHUS 3a/laHbl B SIBHOU U
HesIBHOH (opme;

pemarh 3aJadd  Ha  JIOKAa3aTeNbCTBO MAaTEMAaTHYeCKUX OTHOUICHWH H  HaXOXKJICHHE
TCOMCTPHUYCCKUX BECINYHH,

NPpUMCHATh MNPOrpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHUKAIITMOHHBIC CHUCTEMBI IIpU
PEILICHUN CTEPEOMETPHUIECKUX 3a]1ad;

NPUMCEHATh ITOJMYYCHHBIC 3HAaHUSA Ha IPAKTHUKE. CPaBHUBATH, aHAJIM3UPOBATH U OLCHUBATH
pCalIbHBIC CUTYyallur, IPUMCHATH U3YUCHHBIC ITIOHATHA, TCOPEMBI, CBOMCTBA B IIpoIeCcCe MoncCKa
pemieHuss MaTeMaTh4decKu CQOPMYIHPOBAHHON TPOOIEMBI, MOAEIHPOBATh pEaTbHbBIE
CUTyallid Ha S3bIKE T€OMETPUH, HCCIENOBATh TOCTPOCHHBIE MOJENN C HCIIOIL30BaHUEM
TEOMETPUYECKUX TOHATHI W TeopeM, ammapara ainreOpbl, pemiarh MPaKTHYECKHe 3aadd,
CBs3aHHBIC C HAXOXACHUEM I'€COMETPUICCKNUX BEIIUYNH,

UMETh TIPEICTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTUS T€OMETPUM KaK COCTAaBHOM YacTH
(byHIamMeHTa pa3BUTHS TEXHOIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie)
n/n NMPOrpaMMbl Bcero Konrpoavhibie | - Tpaktirieckue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
1 Beenenne B crepeomerpuio 23 1
2 B3anMHOe pacroynokeHue NpsMbIX B 6 1
MPOCTPAHCTBE
3 [TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEHN B 8
MPOCTPAHCTBE
4 [lepnenAMKYyIAPHOCTD NPSIMBIX U o5
IJIOCKOCTEN B IMPOCTPAHCTBE
VYIIIbl ¥ PacCTOSHUS 16 1
MHoTrorpaHHUKA 7 1
7 BekTophl B IpOCTpaHCTBE 12
3 HOBTOE)CHI/IC, 0000IIIeHNE U CUCTEMATH3AIs 5 5
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 AHanutrayeckast reoMeTpus 15 1
) [ToBTOpeHue, o6o6n1eHIfe u 15 1
cHCTeMaTh3aIlvsl 3HAaHUH
O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpammeHus 24 1
5 [Tmoma; MTOBEPXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEI
6 JBrokenus 5 1
7 [ToBTOpeHUe, 0000IIEHUE U 17 9
CUCTEMaTU3aLNsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0







MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoJaunuecTBO 4acoB

Bcero

KounTtpo
JIbHbIE
padoThI

ITpakTH4yeckue
padoThI

Hdara
HM3y4eHH s

JJIeKTPOHHBbIE
uudpoBbIie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHbIE ITpaBUIIa
n300pakeHUs! Ha PUCYHKE
IUIOCKOCTH, TapajIeNbHbIX
MPSIMBIX (OTPE3KOB),
CepeanHBI OTpe3Ka

ITonsiTus crepeomerpuu:
TOUKa, MpsMasi, TUIOCKOCTH,
npoctpancTBo. OCHOBHBIE
MpaBuiIa U300pakeHus Ha
PHUCYHKE TUIOCKOCTH,
mapaliCIbHBIX IIPAMBIX
(oTpe3koB), cepeaTuHbI
oTpe3Ka

ITonsTus: nepecekaronecs
IIJIOCKOCTH,
nepeceKaromyecs npsmasi u
IIJIOCKOCTB;
MIOITyIIPOCTPAHCTBO

ITondarus: nepecekarouiyecs
TIJIOCKOCTH,
TepeceKaronrecs mpsamasi u
MIJIOCKOCTB;
MTOTYTIPOCTPAHCTBO

MHororpaHHUKH,
H300pakeHre POCTEHIIIIX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHoOrorpaHHHKH,
n300pakeHne MPOCTEHIINX
MIPOCTPaHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

AXCHOMBI CTEPEOMETPHH U
TIePBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTCPCOMCTPUH U
TMEPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIEpBBIC CIEACTBHS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U




IJTIOCKOCTEH B MPOCTPAHCTBE.
O6o03HaueHUs TPSIMBIX U
MJIOCKOCTEN

10

NzobpakeHue ceueHmit
MUPaMHUJIbI, KyOa U IPU3MBI,
KOTOpBIE MPOXOIIT Uepe3 ux
pEopa. M3obpaxeHue
MepeceueHUs MOITYICHHBIX
IIJIOCKOCTEH.
PackpammBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMHU I[BETAMU

11

N3zo0paskeHue ceueHuit
MUPaMHKJIbI, KyOa U MPU3MBI,
KOTOpHBIE MIPOXOIT Yepe3 ux
pEopa. M3obpaxenue
TIepeceueHUs MOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU
pPa3HBIMU I[BETAMU

12

N3o0paskeHue ceueHwuit
MUPaMUJIBL, Ky0a W IPU3MBI,
KOTOpBIE IIPOXOJIAT Yepe3 X
pé6pa. N3obpaxkenne
TepeceveHus MOTyIEHHBIX
IJIOCKOCTEMN.
PackpammiBanue
MOCTPOEHHBIX CEYECHUN
Pa3HBIMH I[BETaAMH

13

N3obpakeHne ceacHUi
MUpaMUbl, Ky0a U IpU3MBEI,
KOTOpBIE IPOXOIAT Yepe3 UX
p€bpa. M3obpaxenue
NepeceyeHus OITyYeHHbIX
IJIOCKOCTEH.
PackpammBanue
MIOCTPOEHHBIX CEYCHU
pa3HBIMH LIBETaMU

14

Meron ciienoB s
ITOCTPOEHUS CEUSHHI

15

Meron ciienoB s
MOCTPOEHUS CEUEHUH.
CBolicTBa nepeceueHnit
MPSIMBIX M TUIOCKOCTEH

16

Meropn ciienoB mis




MOCTPOEHUS CEUEHUU.
CaoiicTBa nepeceueHuit
MIPSIMBIX U TUIOCKOCTEH

17

[TocTpoenue ceuenuii B
nupamue, kyoe mo tTpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEU U
3aIMCh 1aroB MOCTPOCHUS

18

ITocTpoenue ceuenuii B
nupamue, Kyoe rmno tpém
ToukaM Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEU U
3aMych 1aroB MOCTPOEHHS

19

ITocTpoenue ceueHuii B
nupamuie, Kyoe mo tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXEU U
3aMycCh MIaroB MOCTPOSHHS

20

ITocTpoenue ceueHuii B
nupamuie, kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXEN U
3aIKCh IIaroB MOCTPOCHUS

21

IToBTOpEHUE IITAHUMETPUU:
Teopema o
MIPOMTOPITMOHATBHBIX
otpeskax. [logobme
TPEYTOIHHUKOB

22

IToBTOpEHUE MIIAHUMETPUU:
Teopema Menenas. Pacuersl
B CEYEHUAX HAa BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUS TUIAHUMETPHUH H
CTepEeOMETPHH

23

KonTponsnas padora
" AKCHOMBI CTEPEOMETPHH.
Ceuennga"

24

B3aunMHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromuecst npsiMsle.
[Ipuznaku
CKPEIINBAIOIINXCS MPIMBIX.
[apannensHble IpsSMbIe B
MPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U




€IMHCTBEHHOCTH TPSMOH
napajiebHON JaHHOU
MIPSIMOM, MMPOXOSAIIEN Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeKalllell Ha JaHHOH
npsMoil. Jlemma o
MepeceyeHnH MapauieIbHBIX
MPSIMBIX TIOCKOCTBIO

26

[TapamiensHOCTB TpEX
npsMsbIX. Teopema o TpéEx
MapaiedbHBIX MPSMBIX.
Teopema o
CKPELIUBAIOLINXCS TIPSIMBIX

27

[TapannensHoe
npoektupoBanue. OCHOBHBIC
CBOMCTBA NapajuieIbHOrO
MIPOEKTUPOBAHUSI.
Nzobpaxenne pazHbix Guryp
B MapajuIeIbHON NPOEKIIUU

28

HenTpanbHas npoeKuusl.
VYron ¢ coHanpaBIeHHBIMU
CTOpOHAMU. YTOI MEXITY
HPSIMBIMU

29

3aJaun Ha JOKA3aTeIbCTBO U
HCCIIEIOBaHME, CBSI3aHHBIE C
PACIOIOKCHHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

ITondarus: napamienbHOCTh
NPSMON U TIOCKOCTU B
npoctpaHcTse. [IpusHak
MapajiieIbHOCTH IPSIMOM 1
miockoctu. CBOMCTBa
MapajiieIbHOCTH IPSIMOM 1
MJIOCKOCTH

31

I'eoMerpuueckue 3anaun Ha
BBIYUCIICHUE U
JIOKa3aTeNbCTBO, CBS3aHHBIC
C MapaJuICIbHOCTHIO MPSIMBIX
1 TUTOCKOCTEW B
MPOCTPAHCTBE

32

IlocTpoenue ceuenus,
MPOXOJSILEro Yepe3 TaHHYIO
PSIMYIO Ha YepTexKe U
napajuiesIbHOTO APYron
npsiMoil. Pacuér oTHoIIEeHMI




33

[NapaynenpHas MPOEKIUS,
MPUMEHEHUE TS
MOCTPOCHUS CCUCHUI Ky0a 1
napamenenunena. CroiicTBa
napauIieenuIeaa u Mpru3Mbl

34

[TapannenbHbIE MIIOCKOCTH.
[IpusHaku napamienTbHOCTH
JIBYX TIJIOCKOCTEN

35

Teopema o napamienbHOCTH
U eAMHCTBEHHOCTH
IUIOCKOCTH, MPOXOASALIEH
4yepe3 TOUKY, He
NPUHAJICKAILYIO JAHHON
IJTOCKOCTH U CIENICTBUS U3
Hee

36

CaoiicTBa nmapamieabHbIX
IIJIOCKOCTEN: 0
MapaIeTbHOCTH MPSAMBIX
TepeceveHuns Mpu
TIepeCcevYeHrH ABYX
MapauIeIbHBIX MIIOCKOCTEN
TpeThbei

37

CRoiicTBa MmapamuIeTbHBIX
IJIOCKOCTEl: 00 OTpe3Kax
MapaiedIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXKY
napauIeTbHBIMU
IIJIOCKOCTSMU; O
TepecedyeHrur IpsiMoil ¢
IBYMS MapaJuIeTbHBIMU
MJIOCKOCTSIMHU

38

IToBTOpEHuUe: Teopema
[Tudaropa Ha II0CKOCTH

39

IToBTOpEHUE:
TPUTOHOMETPHUS
MPSIMOYT OJIFHOT'O
TPEyroJabHHUKA

40

CsaoiicTBa Ky0a u
IPSMOYTOJIFHOTO
napasuleNienuresa

41

Beruucnenve aiMH OTpE3KOB
B Ky0Oe 1 IpsSIMOYrOJIbHOM
napasuiesienumnene

42

[epnieH qUKYISIPHOCTD
MPsIMOM U INTIOCKOCTH.




ITpusnax
NEPIEHAUKYIISPHOCTH
MPSIMOM U TJTIOCKOCTH

43

[leprienauKynsIpHOCTD
MPSIMOM M TJTIOCKOCTH.
IIpuznHax

MepIIeH AUKYISIPHOCTH
HPSIMOM U TNIOCKOCTH

44

Teopema o cylIecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI,
MPOXOJAILIEN Yepe3 TOUKY
MPOCTPAHCTBA U
HEPIEHIUKYIISIPHON K
TUIOCKOCTH

45

IImockoctu u
MEpIEHINKYIISIPHBIE UM
HpSIMBIe B MHOFOFpaHHI/IKaX

46

IIimockoctu u
MEpIIEHIUKYIISIPHBIE UM
HpSIMBIe B MHOFOFpaHHI/IKaX

47

[Iepnennukynsip u
HaknoHHas. IToctpoenue
MIEPIICHINKYISPA U3 TOUKU

Ha TIPAMYIO

48

Ilepniennukynsip u
HakjoHHas. [TocTtpoeHue
MIEePIICHANKYISPa U3 TOUYKU

Ha NPsIMYIO0

49

Teopema o Tpéx
MIEePIICHANKYIApax (Ipsmas u
obOpaTHas)

50

Teopema o Tpéx
MIEePIICHANKYIIApax (Ipsmas u
oOpatHas)

51

Yron Mmexny
CKpPETBAIOIIIMHICS
MPSMBIMA

52

[Tonck mepreHuKyIIpHBIX
MIPSIMBIX C TIOMOIIBIO
TIePIIeHANKYIISIPHBIX
TJIOCKOCTEH

53

OproronansHoe
MIPOEKTHPOBaHHE

54

[TocTpoenne ceuennii kyoa,
MIPU3MBI, TIPaBUIBHON




nupamMuibl C IOMOIIBIO
OpTOFOHaJ'II)HOf/i IIPOCKIIUHU

55

[ocTpoenue cedenmii kyoa,
MIPU3MBI, IPaBUIILHON
MAPaMHU/JIBI C TIOMOLIBIO
OpPTOrOHAJIBHOM ITPOEKLIUU

56

CumMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIJIOCKOCTH.
IInockoctu cuMMmeTpuil B
MHOTOTpaHHHUKAX

o7

ITpuznHax
HEPIEHUKYISIPHOCTH
HPSIMOM U INTIOCKOCTH KaK
CIIEJICTBUE CUMMETPUU

58

IIpaBunbHbIE
MHOTOrpaHHUKU. Pacuér
paccTosHUI OT TOYKH JI0
IIJIOCKOCTH

59

IIpaBunbHbIE
MHOTOI'paHHUKU. Pacuér
paccTosHUI OT TOYKH JI0
IIJIOCKOCTH

60

Croco0bl OIyCTUTh

TIePIICH IUKYIISIPHI:
CUMMETPHSI, CIBUT TOYKH TIO
napaenbHON ITPsMOit

61

CrBur 1o HelapauieTbHON
NpSMON, U3MEHEHUE
paccTosHui

62

KonTtponsHas pabota
"B3anMHOE pacronoxeHne
MPSMBIX U TIJIOCKOCTEH B
npocTpaHcTse"

63

[ToBTOpEHUE: yrom Mexay
MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHSI B
MIPOU3BOIBHOM
TPEyroJbHHUKE, TEOpeMa
KOCHHYCOB

64

[loBTOpeHue: yromn mMmexay
CKpEIINBAIOLIIMMUCS
MNPSIMBIMH B IIPOCTPAHCTBE

65

FeOMeTpI/I‘IeCKI/IG MECTOAbI
BBIYUCJICHUA yIJIa MCKAY
NpsAMbIMU B MHOT'OI'PpaHHUKAX




66

JIByrpaHHBbIH yroi.
CBOMCTBO TMHENHHBIX YIJIOB

JBYTPAHHOTO yria

67

[eprien auKysipHBIC
mrockoctu. CBoicTBa
B3alMHO
MEpIEHIUKYISPHBIX
MJI0CKOCTEH

68

IIpuznHax
HEPIEHAUKYIIAPHOCTH
IJIOCKOCTEH; TeopeMa 0
HPSIMOM TIEPECEUEHHUSI IBYX
IIJIOCKOCTEN
HEPIEHAUKYJIIPHBIX TPEThEN
IIJIOCKOCTH

69

IIpssMoyrosbHbII
TTapajuIeNenuIeT; Kyo;
HU3MEpPEHUs, CBOMCTBA
HPSIMOYT'OJIBHOT O
rapaJjuiesnenuneia

70

Teopema o nuaroHanu
MIPSMOYTOITLHOTO
napasuiesnenumnena u
CJIEACTBUE U3 HEE

71

CrepeoMeTpuIecKue U
MPHKIIAIHBIC 3aJ1a4H,
CBSI3aHHBIEC CO B3AUMHBIM
PacCIONOXKEHNUEM MTPSIMBIX 1
TIOCKOCTH

72

IToBTOpEHue:
CKpEIMBAIOIIECS TIPSIMEBIE,
napaJuie’bHbIe TNTIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPaHHHKAX

73

[Tapa napasnienbHbIX
IJIOCKOCTEN Ha
CKPEIIMBAOLINXCS MPSIMBIX,
paccTosHHE MEXIY
CKpEIIMBAIOLIINMUCS
MPSIMBIMHU B IIPOCTBIX
CUTYyaLUsX

74

Paccrosnaue or Touku a0
IIJIOCKOCTH, PaCCTOSAHUEC OT
HpHMOﬁ J0 IINIOCKOCTH

75

Brluucnenue pacctosHuit




MEXK]ly CKpEIINBAIOIIIMUCS
MPSIMBIMU C TTIOMOIIIBIO
MIepIIEHAUKYISIPHON
MJIOCKOCTH

76

Tpéxrpanuslii yroiu,
HEepaBeHCTBA JUIS
TPEXTPaHHBIX YTIIOB.
Teopema [ugaropa,
TEOpPEeMbI KOCHHYCOB H
CHHYCOB JUISl TPEXTPaHHOTO

yria

7

DneMeHTHI ¢ epruiaecKon
TEOMETPUU: TEOJIE3NYECKHE
JIUHUY Ha 3emiie

78

KonTponbsHas padora "Yriisl
U paccTosHus"

79

CucreMaTu3anys 3HAHUN
"MHOT'OTpaHHHUK U €T0
3JIEeMEHTHI"

80

ITupamuna. Buasl nupamu/.
[IpaBunpHas nupamuaa

81

IIpusma. [Ipsmas u
HAaKJIOHHAs IPU3MBI.
IIpaBuibHas npusmMa

82

IIpsamoii napannenenune,
NPSMOYTOJIbHBIN
TapasuIeNeruIie 1, Kyo

83

BeinmykIibie MHOrOrpaHHUKH.
Teopema Ditirepa

84

Brimykiteie MHOTOTpaHHUKH.
Teopema Diinepa.
IIpaBuibHbBIE U

IOy TIPaBUIIHHBIE
MHOTOTPaHHHUKH

85

KonTponsnas padora
"MHororpaHHuku"

86

[TonsiTue BekTOpa HA
IUIOCKOCTH U B IPOCTPAHCTBE

87

CymMa BEKTOpOB

88

Pasnoctn BCKTOPOB

89

HpaBI/IIIO napajiejacenuIicia

90

VYMHOXeHHnE BCKTOpa Ha
YHUCI0

91

Pasnoxenue BCKTOpa 110




0a3ucy Tpéx BEKTOPOB, HE
JIEKAIUX B OJHOM

MIJIOCKOCTH

92 CkaJiipHOE MPOU3BEICHUE 1

93 Brruncnenuve yria Mexay 1
BEKTOpaMU B IPOCTPAHCTBE

94 IIpocreiimmue 3agauu ¢ 1
BEKTOpaMu

95 IIpocreiimmue 3ajauu ¢ 1
BEKTOpaMu

96 IIpocreiimmue 3agaun ¢ 1
BEKTOpaMu

97 IIpocreiimmue 3agaun c 1
BEKTOpaMu

98 O600uieHne n ) 1
cUCTeMaTH3alus 3HAaHUH

99 O606mieHue u ) 1
CHCTeMaTH3aINs 3HAHHH

100 Hrorosast KOHTpoOIbHAA 1
pabora

101 Nrorosast KOHTpoOIbHAA 1
pabota
OG6o06mieHNe

102 et ) 1
CHCTEMaTU3alusl 3HaHUU

OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne ara HppoBbIe
n/n Tema ypoxa Bcero Kontpoabie | Tpakriieckue fllsyqemm :)Iﬁl‘)l:lI;OBaTeﬂbele
padoThI padoThbI pecypest
1 [ToBTOpenue Tems! "KoopanHaThel BEKTOpa Ha 1
IJTOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CxkanspHoe 1
MIPOM3BEJIEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Brrancienue yria 1
MEXIy BEKTOpaMH B ITPOCTpaHCTBE"
4 [ToBTOpenue Temb! "YpaBHEHNE IPSIMOH, 1
MIPOXOIAIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE TIOCKOCTH, HOpMaJjib, ypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
6 YpaBHeHHE TIOCKOCTH, HOpMaJib, ypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npoun3sBenecHne 1
8 JIuHelinble HEpaBEHCTBA, JIMHEWHOE 1
MIPOrpaMMHUPOBaHUE
9 JIuHelinbie HEpaBEeHCTBA, JIMHEWHOE 1
MIPOrpaMMHUPOBaHUE
10 AHanuTHYecKre METObI pacyéra yria 1
MEXK]y IPSIMBIMA B MHOTOTPaHHUKAX
1 AHanuTHYecKre METO bl pacyéra yria 1
MEXK]y IJIOCKOCTSIMA B MHOTOTPAaHHHUKAX
12 dopmyna pacCTOSHUS OT TOYKH JI0 1
IIJIOCKOCTH B KOOPAWHATAX
13 Haxoxnenue pacCTOsHUHI OT TOYKH JI0 1




IIJIOCKOCTHU B Ky0Oe

Haxoxnenue paccTossHuM OT TOUKH 10

14 IUIOCKOCTH B IPABUJILHOM MUpaMuie

15 KontponbHas pabora "AHanuTryeckas
reomerpus”

16 CedeHysi MHOTOTPAaHHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeueHust MHOTOTPaHHHUKOB: METOJI CTIEJIOB
CedeHvisi MHOTOTPAaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEpECEeUeH sl MPSIMBIX U
IJIOCKOCTEN

19 [TapaynenpHBIE MPSAMBIE U TNIOCKOCTH:
napaJuielbHbIe CEIeHNS

20 [TapaynenpHBIE MPSAMBIE U TNIOCKOCTH:
pacuér OTHOIIEHUI

21 [TapannenbHble IPSAMbIE U MIJIOCKOCTH: YTJIBI
MEKIY CKpEIIUBAIOIIMMUCS MPSIMBbIMU
[lepnieH quKyIsIpHBIE NIPSIMBIE U TJIOCKOCTH:

99 CTaHJApPTHbIC Hapbl NEPIEHANKYIIIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

93 [lepnien quKysIpHBIE NIPSIMBIE U TIOCKOCTH:
TEopeMa O TPexX MePIEHANKYIIAPax

24 [lepnien quKysIpHBIE IPSIMBIE U TJIOCKOCTH:
BBIYMCIICHNS JJIMH B MHOTOIPaHHUKAX
IloBTOpenue: muomagM MHOTOYTrONbHUKOB,

25 (hopMymBI TS TUIOMIAIEH, COOOpaKEHUS
nonoous

26 IloBTOpeHue: momaI MHOTOYTOIBHUKOB,

(dhopMyIIBI 17151 TIOMIAeH, COOOpaKeHUs




nonoous

27

IToBTOpEHHME: TTOIIAH MHOTOYTOBHUKOB,
(hopMyJIBI IS TUIOIIAJICH, COOOpaKEHUS
moo0ous

28

[Tnomaau cedeHnii MHOTOIPAaHHHUKOR:
TUIONIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHUs 000U

29

ITnomaan cedeHnii MHOTOIPAaHHHUKOB:
TUIONIA I TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEeHUs 000U

30

Kontponbhas padora "[loBTopenue:
MHOTOT'PaHHHKH, CEICHIS MHOTOTPaHHUKOB"

31

O06BeM Tena. O0beM MPSIMOYTOIILHOTO
napasuienenuena

32

3amaun 00 yIBOCHHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUN yTiia

33

CrepeoMerpruecKie 3a1a9u, CBI3aHHBIE C
00BEMOM TIPSIMOYTOIHBHOT'O
napasuienenumnena

34

[Ipuknagaeie 3a1a49u, CBI3aHHEIC C
BBIYHCIICHHEM 00bEMa MPSIMOYTOIFHOTO
rapasuieseIuIe1a

35

OO0BEM PAMOI TPU3MBI

36

CrepeomerpruecKue 3aauu, CBI3aHHbIC C
BBIYMCIICHHEM 00BEMOB MPSAMOI PU3MBI

37

[Ipuknanneie 3aa4u, CBSI3aHHBIE ¢ 00BEMOM
NPSIMOU PU3MBI

38

Brruucnenrne 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O0bpEm
HAaKJIOHHOW MPU3MBI




Brruncinenne 00bEMOB TeJI C IIOMOIIBIO

39 omnpenenéunoro uaTerpana. O0bém
MUPAMUJIBI

40 ®opmyna o6béMa nupamusl. OTHOIIEHHE
00bEMOB MTUPaMUJI C OOIIUM YIIIOM

41 dopmyna o6béMa nupamusl. OTHOIIEHHE
00bEMOB MTUPaMUJI C OOIIUM YIIIOM

42 CrepeoMerpruecKue 3a/1a4u, CBSI3aHHBIE C
00bEMaMH HAKIIOHHOW TTPU3MBI

43 CrepeoMeTpruecKue 3a1a9u, CBSI3aHHbBIE C
00bEMaMU MTUPaMUIBI
[Ipuknagasie 3amaun mo Teme "O0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHON
TIPH3MBI

45 [Ipuknagaeie 3agaun mo Teme "O0bEMBI
Ten", CBsI3aHHbBIC ¢ 00BEMOM THUPAMUIBI

46 [IpumeHenue 00bEMOB. Brruncienue
PacCTOSIHUS 10 TIIIOCKOCTH

47 Kontponsuas padora "O0BEM
MHOTOTpaHHHKA"
[y apryeckast MOBEPXHOCTD,

48 o0pa3yroIue MUIHHAPHYECKOH
MIOBEPXHOCTH

49 Hunuuap. [psmoit kpyroBoil HUIMHID.
[Trormaab NOBEPXHOCTH IMIMHAPA

50 Konnueckas HoBepXHOCTh, 00pa3yromme
KOHUYeCcKOM noepxHocTu. Konyc

51 CeueHne KOHyca IIIOCKOCTBIO,
napauIelIbHON TUIOCKOCTH OCHOBAHUS

52 YceuénHurblil KoHYyC. M300paxkeHre KOHYCOB U




yceu EHHBIX KOHYCOB

[Tnormans GOKOBOV MOBEPXHOCTH U TTOTHOU

53 MMOBEPXHOCTH KOHYCa

54 [Tnorans OOKOBOM MOBEPXHOCTH U TTOTHOU
MOBEPXHOCTH KOHYCa
CrepeoMerpruecKue 3aJau Ha

55 JIOKa3aTeIbCTBO U BBIUHCIICHHUE,
MOCTPOEHUEM CEUECHUN LIUIMHPA, KOHYCa
Crepeomerprueckue 3aauu Ha

56 JI0KA3aTeIbCTBO M BBIYNCIICHHE,
MOCTPOEHUEM CEUECHUM LIMIMHPA, KOHYCa

57 IIpuxnanaHble 3ajja4u, CBA3aHHBIE C
IUJINHIPOM

58 IIpuxnangHble 3ajja4u, CBA3aHHBIE C
MUIMHAPOM

59 Cdepa u 1map
[epeceuenune cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl m10ckocThio. Bua u
n300pakeHre mapa
Iepeceuenne chepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl rockocteio. Bum u
n300pakeHre mapa

62 VYpasnaenue cdepsl. [Lmomans chepst u e€
yacTen

63 Cummertpus cdepsl 1 mapa
CrepeomeTprdeckre 3aa9d Ha

64 JIOKa3aTeNbCTBO U BBIYUCIICHUE, CBA3AHHbBIC
co cepoit u mapom, MOCTPOCHUEM UX
CCUCHUH TUTOCKOCTHIO

65 CrepeomeTpuueckre 3aJa4ud Ha




JI0Ka3aTeIbLCTBO M BBIUKCIICHUE, CBI3aHHBIC
co cepoil u mapom, MOCTPOSHUEM UX
CCUEHHUN IIJIOCKOCTBIO

[Ipuknanueie 3a1a4u, CBsI3aHHBIE CO chepoit

66
U apoM
[ToBTOpEeHHe: OKPY)KHOCTH Ha MIIOCKOCTH,

67 BBIYHUCIIEHHS B OKPY>KHOCTH, CTaHIAPTHEIE
no00ust

68 Pa3nnynble KOMOMHALIMY TEJ BPAILICHUS U
MHOTI'OT'paHHHKOB

69 3amaum o Teme "Tena U MOBEPXHOCTH
BpareHus"

70 3amaum o Teme "Tena U MOBEPXHOCTH
BpareHus"

71 KonTponbHas padora "Tena u oBepXHOCTH
BpameHus"

79 O0béM nmmmuHIpa. Teopema 00 00BEMeE
HPSIMOTO LIMJINHAPA

73 Beruucnenre 00bEMOB Tel ¢ TOMOIIBIO
orpenenéHHoro narerpana. O6péM KoHyca

74 [Tmomaa; 60KOBOI M TOTHOW ITOBEPXHOCTH
KOHYCa

75 CrepeomerpruecKue 3aauu, CBI3aHHbIC C
BBIUMCIICHHEM 00BEMOB LIMIIMHPA, KOHYyCa

76 [Ipuxmanasie 3aqaun o Teme "O0bEMBI 1
IJTOLIAN TTOBEpXHOCTEH Ten"
O0BéM 1mapa u maposoro cexkropa. Teopema

77 00 o0béme mmrapa. [Imomane chepsl.

CTepeOMeTpI/I‘ICCKI/Ie 3aaa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00HEMOB mapa, mapoBoro




CCIrMCHTA U IIapOBOr0 CEKTOpa

78

[Mpuknanueie 3agaun o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM IIapa u
I0Ma b0 chepbl. COOTHOIIECHUS MEX Y
ILJIOMIAIIMU TIOBEPXHOCTEH 1 00BhEMaMu
MMOXOOHBIX TN

79

[TomoOHBIE TeNa B MPOCTPAHCTRE.
N3menenune o0bEma npu moA00uH.
CrepeoMeTpHUECKHE 3aIa4H, CBA3aHHBIC C
BBIYHMCIICHUEM 00BbEMOB TEJ U ILIOMIAAeH
IIOBEPXHOCTEN
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Kontponbhas padora "[Tnomanu
[TOBEPXHOCTH U O0BEMBI KPYIJIBIX Te"
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JBmxenns npoctpancTBa. OTOOpaKeHUS.
JlBrokeHus 1 paBeHCTBO ¢duryp. Oommue
CBOICTBA ABM)KCHUI
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Bubl nBukeHU: mapaiinenbHbIi IEpeHoc,
LEHTpaIbHAsI CHMMETPHS, 3epKaIbHAas
CUMMETPHSI, TIOBOPOT BOKPYT MPSIMOI
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IIpeobpazoBanmst momgoowms. [Ipsmas u cdepa
Diinepa
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I'eomeTpudeckue 3a1aun Ha TPUMEHEHUE
JIBYDKCHHUS
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KonTponsnas padora "Bektopsr B
npoctpaHcTae"
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O6o6maromiee moBTopenue 11 moHATHIA 1
MeToa0B Kypca reomerpun 10—11 knaccos,
cucremaTuzauus 3HaHui: "IlapannenbHoCTh
NPSIMBIX U IJIOCKOCTEHN B MpocTpaHCTBE"
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O6o06maromiee moBTopenue 11 moHATHIA 1
MeTOoJ10B Kypca reomerpuu 10—11 kmaccos,




cucremMaTuzanus 3HaHui: "BekTopsl B
npocTpaHcTae"
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O6o0matomiee mopTopeHue 11 noHsTHi 1
MeTo10B Kypca reomerpuu 10—11 kmaccos,
cucTemMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTse"
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O6o06matomiee mopropenue 11 moHsTHI 1
MeToJ10B Kypca reomerpuu 10—11 kmaccos,
cucremarusanug 3Hauuii: "OobeM
MHOTOI'paHHUKA"
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O6o6maromiee mopropenue 11 moHATHIA 1
MeToq10B Kypca reomerpuu 10—11 kmaccos,
cucreMaru3anysa 3HaHU: "O0BeM
MHOTOI'paHHUKa"
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Oo6o6mmaroree moBropenue 11 mousTHi U
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucremartuzanus 3Hanwit: "[lmomann
[TOBEPXHOCTH M O0BEMBI KPYIJIBIX Te"
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Oo6o6maroree moropenne 11 mousATHH U
MeToq10B Kypca reomerpuu 10—11 kmaccos,
cucremaruzanus 3HaHwit: "[Lmomann
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX Tem"
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Wrorosas koHTponbHas padoTra
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Wrorosas koHTponbHas padora
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[ToBTOpeHue, 0600MEeHNe U CHCTEMAaTH3AITUS
3HAHHUH

96

Hcropus pa3BUTHS cTEpeOMETPUN KaK HAyKU
U e€ PoJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHH
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Hcropus pa3BUTHS cTEpEOMETPUN KaK HAYKH
U €€ poib B pa3BUTUN COBPEMEHHBIX




HUHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UM
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WcTopust pa3BuTHs CTEpEOMETPUN KaK HAyKU
U €€ poJib B PA3BUTUU COBPEMEHHBIX
HWHXXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH
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Hcropus pa3BuTHS CTEPEOMETPUU KaK HAYKH
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT UM
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Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT UM
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Hcropus pa3BUTHS CTEPEOMETPHUU KaK HAYKH
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOT UM
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Hcropust pa3Buths cTepeoMeTprn KaK HaAyKH
U €€ poib B pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIIOTUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






