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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusi, Tak Kak 00€CreYMBaET BO3MOKHOCTh U3YUECHUS JUCIUTUINH
€CTECTBEHHO-HAYUYHOW HAIMPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IIUKJIA.
[TockonmpKy  JIOTHUECKOE  MBINIUICHHE,  (opMupyeMoe TpH  HU3yUYCHUU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUH, IIPH JI0KA3aTEeIIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP>KICHUHN MPHU PEIICHUH F€OMETPUYECKHUX
3a/lady, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUU 3a/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nueckux 3amay.

[{eas ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YUYCHUHM T€OMETPUH, KaK COCTABJISAIONICH mpeaMeTHON obiactu «MaTtematuka u
uHpopmatrka»  yepe3  OOeCleUeHHE  BO3MOXHOCTH  NpUOOpEeTeHHs U
WCIIOJIb30BaHUSI OoJjiee TIHyOOKHMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEITHOTO MpohecCuOHATBLHOTO
0o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBEIMU 3aJa4yaMy Kypca T€OMETPUM Ha YriayOJIEHHOM YpOBHE,
paCHIMPSIOIINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSI:

paclIMpeHne NpeCTaBICHUs O T€OMETPUU KaK YacTU MHPOBOU KyJIbTYpHI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh M H3y4aTh
pa3HbIC SIBJICHUS OKPY>KAIOLIEr0 MUpPa, 3HAHUE MOHATUITHOTO ammapara mo pa3iaeny
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

dbopMupoBaHHEe  yMEHUS ~ BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX U HX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI pEUICHUS 3a]1a4;

dbopMHpoBaHUE YMEHHS PacliO3HAaBaTh HA YEPTEkKaX, MOJCISIX U B pealbHOM
MUpE MHOTOTPAHHHKM M Tejla BpalleHUs, KOHCTPYHPOBATb T€OMETPUYECKHUE
MOJIEH;

dbopMupOBaHUE MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOrO TMOCTPOCHUS
MaTeMaTUYECKUX TEOpuil, (OpPMUPOBAHWE MOHMMAHUS POJU AKCHUOMATUKU MPU
IIPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJAaMHU J0KAa3aTeIbCTB W aJITOPUTMOB
pelieHusi, yMEHUsS UX MPUMEHSTh, MPOBOIUTH JIOKA3aTEJIbHBIC PACCYKJICHUS B
X0JI€ PEILICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a7]a4 C TIPAKTUUECKUM COJICPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTENbCTB  IIPH



000CHOBaHUY MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B ITPOBEACHUU
JEAYKTUBHBIX PacCyKJICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE HMHTEIJICKTYalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00yYaronIuXxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpPEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHATILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS paclo3HABaTh TMPOSBICHUS TC€OMETPUUYCCKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYaIUsIX W MPH W3YUYEHUU JAPYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBIECHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEIOBAHMUSI IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusAwTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM HA YTIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
CoJlep KaTesIbHbIM JIMHUSIM, HO U 10 TofaMm oOydenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueil
IPOTPAMMBI, PAaCHpeeIEHHBIM IO TOoJaM OOyYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaJuch HEOJHOKpaTHO. OTO TMO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHIATHSIMHU ¥ HaBBIKAMHM TTOCJIEI0BATEILHO U TTOCTYIIATEILHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3garb ycnoBus s guddepeHnuanuu  00ydUeHHS, IMOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeunuTh YrIIyOnEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro nmpeaMera «MareMaTukay;

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecrieynBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajulesIbHble W CKpellMBaromuecss npsmbie. [Ipu3Hakum CkpemmBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUeE
¢uryp. OcCHOBHbIE CBONCTBa MapajiebHOIO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B mapayuiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPsAMBIMU B IIPOCTPAaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapaulebHbIe
IJIOCKOCTH, CBOWCTBA IapaJlyIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TeTpasip, Napajjiesenune,
MMOCTPOCHHUE CEYEHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAJJICIbHBIE M MEPHEHAUKYJISPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIsIpax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIOJI, TMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U TMOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuIeNIENUIIE] W  €ro  CBOWCTBA.
Kparyaiimime myTH Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupammma: n-yrompHas mnupammuaa,
npaBuwiIbHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
npaBWIbHOW mUpaMubl. IIpaBuibHBIE MHOIOTpaHHUKH: NpPaBWIbHAS NpHU3Ma U



IIpaBWIbHAS IHPAaMHIA, NPABUIbHASA TPEYroJibHAs IHUpPAMHIA W TPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHaau, YIJblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTHM U IOBEPXHOCTH NPABUIBHOW NUpPamMUIbI,
TeOpeMa O IUIOMAAN yCEYEHHON TMPaMU/IBI.

CuMmMmeTprss B HPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpPUsS NPABUIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHWE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHMSI BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPBL. [Ipu3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIoKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMH BEKTOpPA WU
KOOpJIMHAaTaMHd TO4YEK. YTOI Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaienus

[ToHsiTUS: IWIMHIPUYECKAss TMOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
chepuueckass IMOBEPXHOCTb, oOOpasyrlue noBepxHocTel. Tema BpamieHus:
LWINHAP, KOHYC, YCEYEHHBIM KOHYC, cdepa, map. B3anMHOe pacronoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpalleHus] Ha TIoCcKocTU. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
nrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueiactsust u3 He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUPaMHUIbl U KoHyca. OO0BEM I1apa U 1mapoBOTrO
CEerMEHTa.

KoMOuHanuu Ten BpaumieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHCaHHas okojio mwinHapa. Ilepeceuenue cdeppl U mapa ¢
wiockocThio. Kacanmne mrapa u cepsl miockocTbio. [loHSATHE MHOTOrpaHHHKA,



OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHMK WM TEJO
BpaIllCHUA.

[Tnomane MOBEPXHOCTH IWJIWHIpA, KOHyca, IUIomanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnonodusi, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune cedeHnii MHOTOTPAHHUKOB U TEJT BPAIICHUS: CEUCHUS TWJIHHAPA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuielbHble
OCHOBAHUIO U MPOXOJAIIME YEPE3 BEPIIMHY), CEUCHUS I1apa, METObI MOCTPOCHUS
CEUEHMI: METOJ| CJIEJAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYILLIEH IMIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepanud HaJ BeKTopamu. BekTopHoe
YMHOXKE€HUE BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXEHMs. IIpsiMmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHne BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUH TE€OMETPUUYECKUX
3a1ad4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakenus. [[BrkeHuss M paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHWH. Buasl JBWKEHUN: TapauIeNbHBIA IEepPEeHOC,
[EHTpaJbHasl CUMMETPHs, 3€pKajJbHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms momoous. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCUHCKOro  OOLIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxAaHcKoro ofmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAaHCKOW HJIEHTUYHOCTH, YBa)KEHUS K
IPOLUIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B APYrMX HayKaX, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUNM HAyKM M JESATENbHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIOUYas 3CTETHKY MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo M 0€3011acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (370pOBOE MHUTaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) TpynoBoe BocnUTaAHHE:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPUWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyayuieit mnpodeccuu U peaan3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHUIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYEeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpPhl, TIOHUMAaHUE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW ISl pelieHusl 3a7ady B 00JacTu
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB K OLEHKH HUX BO3MOKHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH ¥  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl 4YeTOBEYECKOM JesSTENbHOCTH, STAloB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOUIEHWHA MEXAy TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICJICHHs] TIOHATUM, YCTAHABIMBAThH CYLIECTBEHHBIN MpPU3HAK KiaccuduKaiuu,
OCHOBAHUS I 000OIIEHUS U CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHMPOBATH U  MPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeNIaTh BBIBOALI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKJIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMbIE ¥ OT MPOTHUBHOIO), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CIOCOO peleHus y4yeOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIIEHHWsA, BHIOMpAaTh HauOoyiee TMOAXOMSAIHMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, SBJICHHUS, TIpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIIENIOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BHTHE IMpPOIecca, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BEIOMpATh WH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeIIMU  OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOKO0 TOYKY 3pCHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PCIICHHS 3aaduH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKa3bIBaThb MHWJACHU, HALICJICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0amMu CcamMONpPOBEPKH, CAMOKOHTPOJS MpoLEecca M pe3yibTaTa peuieHus
MaTeMaTHUYEeCKOM 3a/1auu;

IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSCHATH IPUUUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpHU peleHuH Yy4eOHBIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NESTEIBbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThl, pacrpeaeisTh
BUJIbI pabOT, JOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W pPe3yJdbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboThl (00CyxkAeHUS, OOMEH MHEHHI,
«MO3TOBbIE INTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYrMMH WI€HAMU KOMAaH[bl, OLEHUBATh
KauecTBO CBOEro BKJajJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPEOMETPUU M CIICJACTBUS W3 HHUX IIPH PEHICHUHU
rCOMETPUUCCKUX 3a]1aY;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C yIjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMON U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IpU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIum;

e CBOOOJIHO OMNEPUPOBATH TMOHSITUSMH, CBSI3AHHBIMH C  CEUYCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHoe, LEHTpaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYp HA TUIOCKOCTH, BBIIONHATH M300paxkeHus: Guryp
Ha IJIOCKOCTH,;

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
OChb M IUJIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e peliaTh 3a7a4d Ha JI0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBHIBATH M HHTEPIPETUPOBATH HUHEOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJTU3UPOBATh PealbHbIE CUTyallUH, MPUMEHSATH MU3YYEHHBIC MOHSATUS B
mporecce TMOWCKA  pelieHusT MaTeMaTU4ecKd  CQopMyITHpOBaHHOMN
MpoOJIeMbl, MOJEIUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTUUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYMH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamaxX pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu QyHAaMEHTa pPa3BUTHUS TEXHOJIOTUH.

K kony 11 kiaacca oOyyaromuiicss Hay4uTCs:



CBOOO/IHO OMNEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C IUJIUHIPUYCCKOU,
KOHUYECKOW U c(epruyeckoid MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYCHHUS;

ONEepUPOBATh MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BpAIICHUS: [IMJIMHIIPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHSITH CIIOCOOBI MOJYYEHUS TE BpaIlCHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhI U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIleHHUS,
O00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy U
ONMMCAHHBIA OKOJO0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUICHUS MEXY TUIOIIAISIMU [TOBEPXHOCTEN U 00bEMamMu
IOJIOOHBIX TEI;

U300pakaTh H3ydaemble (PUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, MPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOP/IUHAT;
peniaTh reOMETPUUYECKHE 3a/1a4d Ha BBIUYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB W TEJ BpaIICHUS MPHU
[apaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHUIO U TPOXOSAIINE YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararmllnX HECKOJIbKO IIaroB pEIICHUS, €CJIH YCJIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

pemiarh 3aJayd Ha JOKAa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUW U
HaXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

MIPUMEHSTH MPOrPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHITh  TOJYYEHHbIE  3HAHUA HA  NPAKTUKE:  CPAaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3yUYCHHbIC
MOHATHUS, TEOPEMBI, CBOWCTBA B  IMpOILIECCE IMOUCKA  PEHICHUS
MaTeMaTh4ecku  CHOpPMYyIUPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUHA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBS3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapaniensHOCTb MPSMBIX U IJIOCKOCTEH B 3

MPOCTPAHCTBE

[TeprieHIUKYISIPHOCTD MPSMBIX U o5

IJIOCKOCTEN B TPOCTPAHCTBE

VYTiIBl ¥ paccTosTHUA 16 1

MHoTOrpaHHUKH 7 1

BexTops! B mpocTpaHcTBE 12

HOBTOPGHI/IG, 000011IeHNe U CUCTEMATU3AIIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE

No 11/ HauMeHoBaHue pa3/iesioB U TeM Komrpomsmie  Tpariseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI pecypes!

AHanuTHuyecKas reoMeTpus 15 1

[ToBTOpEHME, 06o6meHI:Ie u 15 1

cucTeMaTH3alys 3HaHUH

O0bEéM MHOrOrpaHHHUKA 17 1

Tena BpaieHus 24 1

[Tnomany noBepXHOCTU U 0OBEMBI 9 1

KPYTJIbIX TEJ

JBrxeHus 5} 1

[ToBTOpEHwme, 06o6meHI:Ie u 17 5

CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

OcHOBHBIE TIpaBUIIa U300PAKEHNS HA
PHUCYHKE TIIOCKOCTH, TTapaJlIeTbHBIX 1
IpSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsATHA cTepeomMeTpHun: TOUKA, IpsIMas,
MJI0CKOCTb, MPOCTPAaHCTBO. OCHOBHBIE

npaBujIa N300paKEHUS Ha PUCYHKE 1
IUIOCKOCTH, MapaJIeIbHBIX TPSIMBIX

(OTpe3KOB), cepeaHBI OTPE3Ka

[onsaTus: mepeceKaromumecs MmIOCKOCTH,
nepeceKaroIyecs npsimasi 1 mioCKOCTh; 1
TIOJTYTIPOCTPAHCTBO

[TonsTHs: nepecekaromuecs MIOCKOCTH,
nepeceKaroIyecs npsimasi v MioCKOCTh; 1
HOJIyTIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINX 00OBbEKTOB

MHororpaHHukHu, U300paxxeHue
HPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYILECTBYIOLNX 00OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE 1



CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBus u3 HUX. CII0cOOBI 3aaHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TJIOCKOCTEH

10

11

12

N3o06pakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé€bpa. M3o0pakeHue nepeceyeHust
MOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH PA3HBIMU LIBETAMU

N3o06pakenue ceueHuit mupamMusl, Kyba u
IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHune nepecedeHms
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYCHUH PA3HBIMU LIBETaMU

N3o0pakenune ceueHnit mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3obpakeHne nepecedecHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX ceueHuu PAa3HBIMU LIBETAMU

13

14

N3o6pakenue ceueHnit mupamMusl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€bpa. M3o0pakeHne nepecedecHust
MOJIYYEHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMU

Merton cieoB it TOCTPOSHUS CeUEHUN



15

16

17

18

19

Merton cieq10B 11t TOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

Merton cineoB AJisi HOCTPOCHUS CEYEHUM.
CBoiicTBa nepeceueHnil MPsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIiCh [I1aroB
MOCTPOCHUS

21

[ToBTOopenue nnanumerpun: Teopema o
IPONOPLUMOHATIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

22

HOBTOpeHI/Ie IIaHUMCTPHUHU: TeopeMa
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHEBIX YCPTCIKaAX. I/ICTOpI/IS{ Pa3sBUTUA
MJIAHUMCTPHUU U CTCPCOMETPUN



23

24

25

KoHTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnioniokeHue NpsMbIX B
npoctpancTBe. CKpelBaroIuecs
npsimble. [Ipru3Haku ckpemuBaromuxcs
npsaMeix. [lapanienbHble npsMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOI MapaijiesibHOI
JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsMoil. JleMMa o nepecedeHnn
napauieIbHBIX MPSAMBIX IJIOCKOCTHIO

26

[TapamnensHOCTB TpeX NpsMbIX. Teopema o
TPEX MapajuIeIbHbIX NPsMbIX. Teopema o
CKPELIUBAIOIIUXCA MPAMBIX

27

[MTapannensHoe TPOSKTHPOBAHUE.
OCHOBHBIC CBOWCTBA MMapaLICIBHOTO
NPOEKTHPOBaHUs. M300pakeHne pa3HbIX
¢buryp B napauuieabHON NPOEKIUN

28

29

30

IlenTpanbHas MpoeKIUs. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y MPSIMbIMU

3ajgaun Ha IOKA3aTeEIbCTBO U
HCCIIENOBAaHUE, CBI3AHHBIE C
pAacIonoXeHUeEM MPSIMBIX B IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD NPSAMON U
IJIOCKOCTH B MpocTpaHcTee. [Ipu3nak
[1apaJuIeJIbHOCTH IPSAMON U INIOCKOCTH.



31

32

33

34

35

36

CaolicTBa mapauieIbHOCTH IPSMOU U
MJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEHN
B IIPOCTPAHCTBE

ITocTpoeHue cedueHust, MPOXOIAIIETO Yepe3
JTAHHYIO MIPSIMYIO Ha 4epTeke U
MapajuleIbHOTO Apyrou npsamoi. Pacuér
OTHOIIICHUI

[TapannenbHas npoeKuus, HPUMEHEHUE
JUTSI TIOCTPOCHHUSI ceueHH Ky0a 1
napasuienenunena. CBorcTa
napasuieNienumneia u Ipu3Mbl

[TapannensHble iockocTy. [Tpusnaku
NapaJjIeIbHOCTH JIBYX INIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIH_Ieﬁ
4Yepes3 TOUKY, HE MMPUHAIICKALLYIO TaHHOU
IJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napasuieabHbIX MIOCKOCTEN: O
[1apaJuUIEJIbHOCTH IPSMBIX IIEPECCUCHUS
IPH IIEPECEYECHUH IBYX ITapajljlesIbHbIX
IJIOCKOCTEN TpeThei

37

CBoiicTBa mapayIeIbHBIX INIOCKOCTEH: 00
OTpEe3Kax NapajjiebHbIX IPSIMBIX,
3aKTI0OYEHHBIX MEXK/Ty MapajuieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOM C
JBYMsI MTapajllIeTbHBIMU TUIOCKOCTSIMU



38

39

40

[ToBTOopenwue: Teopema ITudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuiejenunesia

41

42

43

44

45

46

47

48

Boruncnenue yiMH OTpEe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeuIesne

[leprieHAMKYASIPHOCTH MPAMOUN 1
mockoctu. [Ipuznak
NEPIEeHINKYISIPHOCTH IPSIMON U
MJIOCKOCTH

[IeprieHAUKYIAPHOCTH NPAMON U
mockoctu. [Ipu3nak
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

Teopema 0 CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYIISIPHON K IMJIOCKOCTH

[InockocTu U nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

[InockocTy ¥ NepNeHAUKYISPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnieHIuKyIsIp ¥ HAKIIOHHAS.
[TocTpoeHne neprneHuKyIIsapa u3 TOUYKH Ha
IPSIMYIO

[leprnienauKynsp U HAKIOHHAS.



[TocTpoeHne neprneHuKyIsapa U3 TOYKH Ha
IPSMYIO

Teopema o Tp€X nepHeHANKYIISIPAx

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NEPHEHANKYIISIPAX
(mpsimast u oOpaTHast)

51 Yroa MexIy CKpEeIUBAOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISAPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIEHANKYIIIPHBIX
IJIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHHE
[Toctpoenue ceuenuii kyda, mpU3MBbl,

54 IIPABWJIBHOM NUPaMU/IbI C IOMOILIBIO
OPTOTrOHAJILHOMN MPOEKIINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 IIPABWJIBHOM NMUPaMH/IBbI C IIOMOILBIO
OPTOrOHAJIBLHOM ITPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO I1ocKocTH. [1nockoctn
CUMMETpPUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObI OIYCTHTD MEPIIEHANKYIISPHI:



61

62

CUMMETpPUS, CABUT TOUKH 110
napajuleIbHOU NMPSAMOU

CnBur no HenapaieabHON IPSIMOH,
W3MEHEHHUE PACCTOSHUM

KonTponbhas padota "B3aumnoe
PacIoJIOKEHUE MPSMBIX U IUIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHME: Yyroy MeKay NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

67

[ToBTOpEHME: Yyroi MexXIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eoMeTpuyeckre METOAbI BHIYUCICHUS
yria MKy NPsIMBIMA B MHOTOTPaHHUKAX

JIByrpanssblii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[lepnenaukynsipusle miockoctH. CBONCTBa

B3aUMHO IEPIIECHIUKYIISPHBIX IUIOCKOCTEN

68

69

70

[Tpu3Hak neprneHaIuKyIIpHOCTH
MJIOCKOCTEH; Teopema o0 mpsiMOi
NepecevyeHus ABYX MI0OCKOCTEH
NEPIEHANKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyrosbHbI napamuienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA NPSIMOYTOJIBHOTO
napaJenenunesaa

Teopema o AuaroHasu NPSMOYroJbHOTO



71

72

mapauiejcenuicaa u CJICACTBUC U3 Heé

CrepeomeTpudecKue U IPUKIIaHBIC
3a/1a4i, CBSI3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH
[ToBTOpEHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajieiabHble TNIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHHUKAX

73

[Tapa napaynenbHbIX IUIOCKOCTEH Ha
CKPELIUBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLHsAX

74

75

76

77

78

79

80

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
pacCcTodHHuC OT HpﬂMOﬁ A0 IINIOCKOCTH

Brrunciienre pacCTosTHUM MEXIY
CKPELIMBAIOIIMMHUCS TPSIMBIMU C
MOMOIUIBIO TEPIIEHANKYISIPHON TNIOCKOCTH

TpéxrpanHslii yrosi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOTO yIJia

DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

Kontponbnas padora "Yrisl u
paccrosiHus"

CucremaTtuzanus 3HaHu "MHOrorpaHHUK
Y €T0 DJIEMEHTHI"

ITnpamupa. Buael mupamuna. IpaBunbsHas
nUpaMua



[Tpusma. [IpsiMast U HaAKJIIOHHAS TIPU3MBI.

81 1
[IpaBuiibHas npusma

82 [Ipsimoit mapamienenunen, 1
IPSIMOYTOJIBHBIN Mapajuieenumne, Kyo

83 Brimykiible MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brimykible MHOTOTpaHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TIOJYIIPABUIbHBIC 1
MHOTOTPaHHHKHU

85 KoHnTtponbHas pabora "MHuororpanHHuku" 1

86 [TonaTne BeKTOpa Ha MIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BEekTOpOB 1

89 [IpaBuo napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH

92 CkanspHoe pou3BeICHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimure 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

98 O0600meHne U cucTeMaTu3alus 3HaHUK 1




99 O000111eHrEe U cUCTEMAaTU3ALINS 3HAHUM 1
100 HtoroBast KOHTpoOJbHAs paboTa 1
101 HroroBasi KOHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHU T 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HMara uudposbie
Nen/m  Tema ypoka Kontpoabnubie IIpakTuueckue
Bcero H3yYeHus: oOpa3oBaTe/IbHbIE
padoThl padoThbI
pecypcebl
1 [ToBTOpenue temsl "KoopauHars! BeKTOpa 1
Ha TUIOCKOCTH U B IPOCTPaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruuciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBe"
4 [ToBTOpEHUE TeMbl "Y paBHEHHE MIPSIMOH, 1
POXOJsIIeN yepe3 1Be TOUKu"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHUE IOCKOCTH, HOpMaJib, 1
YpaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
3 JIuHeliHbIe HEPaBEHCTBA, TUHEUHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIe HEPaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBaHUE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMBIMH B MHOTOI'paHHUKAX
1 AHaIMTUYECKHE METO/bI pacyéTa yria 1
MEXy IIIOCKOCTSIMUA B MHOTOTpaHHHUKaX
12 ®dopmyra pacCTOSHUS OT TOYKH JI0 1



IIJIOCKOCTH B KOOpJAHMHATax

HaxoxaeHne pacCTosiTHUNA OT TOYKHU J10

13
TJIOCKOCTH B KyO€

14 HaxoxneHnue paccTOsHUM OT TOYKHU 10
MJIOCKOCTH B MPABWJIBHOW MHUPaMUIE

15 KoHnTtposnbHas pabota "AHamuTudeckas
reomerpus”

16 CedeHust MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/I0B
CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, NEPECEYEHUS NPSIMBIX U
MIJIOCKOCTEH

19 [TapamienbHbIe TPSIMBIE U TITIOCKOCTH:
napasuieJIbHbIe CeUCHHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble TpsIMbIE U MIJIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOIIIUMHCS
IPSIMBIMU
[lepnieHquKyNApHBIE IPSIMBIE U

99 MJIOCKOCTH: CTaHIAPTHBIC Maphl
HEPIECHIUKYISAPHBIX TIIOCKOCTEN U
TPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB
[leprieHquKynApHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOpPEMaA O TPeX
NEPICHIUKYIIpax

24 [MeprieHIUKYISIPHBIC IPSMBIC U



25

26

27

IIJIOCKOCTH . BBIYMCIICHUA OJIMH B
MHOTI'OIrpaHHUKaXx

[ToBTOpEHME: TIOIAAN
MHOTOYTOJIbHUKOB, (JOPMYJIBI JUIS
TIoIIaied, cooOpaskeHus mo1oous

[ToBTOpenue: wiomanu
MHOTOYT'OJIbHUKOB, (JOPMYJIBI JUISI
TUIOMIAEH, COOOpaKEeHUS MOA00HUS
[ToBTOpenue: omanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI TS
TI0IAEH, COOOpaXKeHUs MOA00uUs

28

29

30

31

32

33

34

[Inomany ceyeHnii MHOIOTPaHHUKOB:
IUIOIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHUsI TOA00MS

[Tnomaau ceyennii MHOTOTpaHHUKOB:
IUTIOIIA/IM TIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHHsI TOA00HS
KonTtponbhas padorta "IloBTopenue:
MHOTOTPaHHHKH, CCUCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaienenunena

3amaun 06 yABOCHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUU yTia
CrepeoMeTpuueCcKre 3a]a4u, CBSI3aHHBIE C
00BEMOM MPSMOYTOIHHOTO
napasuieNienune1a

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C



BBIYMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napajuienenuneaa

35 O0BEM psAMON TIPU3MBI

36 CrepeoMeTpuueCKre 3a]a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM TIPSAMOI IPU3MBI
Brruncnenne 00bEMOB TeEN ¢ IOMOIIBIO

38 onpenenéHHoro uHTerpaina. O0néEM
HaKJIOHHOW MPU3MBbI
Borunciaenue 00EMOB TEJ ¢ IIOMOIIBIO

39 onpeaenéaHoro uaTerpana. O0bpém
TTUPAMHU/TBI

40 dopmyna 06béMa nmupamusl. OTHOILICHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 ®dopmyna o0bEMa mupamuabl. OTHOIICHUE
00BEMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeomeTpuyuecKue 3a/1a4uu, CBI3aHHBIC C
00bEMaMU HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpuueCKre 3aa4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Ipuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsA3aHHbIE ¢ 00BEMOM HAKIOHHOM
PU3MBI

45 [Tpuknagaeie 3aaaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

16 [Tpumenenne 00pEMOB. Brruncienne

PACCTOSAHUA A0 IMIIOCKOCTHU



KoHnTtponbsHas padora "O0bEM

47 |
MHOTOTPaHHHUKA
[Hunuaapudeckas MOBEPXHOCTD,

48 o0pasyrolmue MUITHHIPHIECKOM
MOBEPXHOCTH

49 unuaap. [pssMoit KpyroBou HUIHHAD.
[Imoma e MOBEpXHOCTH HUIUHIPA

50 Konunyeckas moBepXHOCTh, 00pa3yroliue
KOHMYECKOM nToBepxHOoCcTU. Konyc

51 CedeHue KOHyca MIOCKOCThIO,
napasuieIbHON IIOCKOCTH OCHOBAHMS

59 VY ceuénnslil konyc. M3o0paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3a1a4i Ha

55 JI0KA3aTeJIbCTBO U BEIYUCIICHHUE,
MOCTPOCHUEM CEUEHUM IMINH/PA, KOHYCa
CrepeomeTpuueckue 3a1aui Ha

56 JIOKa3aTeJIbCTBO M BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUH IIWINH/IPa, KOHyCa

57 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C
[IWTHHIPOM

58 [Tpuxnanubie 3a1a4u, CBI3aHHbIE C
UIHHIPOM

59 Cdepa u map



60

61

62

63

[Tepeceuenue cdepsl U mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bu 11 n300paskeHue mapa

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o6paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummerpus chepsl 1 mapa

64

65

66

67

68

69

70

CrepeoMeTpHUEeCKHE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE cO CEepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

CrepeoMeTpuueckre 3aJauu Ha
JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYUCJICHUA B OKPYXHOCTH, CTAHAAPTHEBIC
noaoous

Paznuunble KOMOMHAIMY TEJ BpAIEHUs U
MHOTOTPaHHHUKOB

3anauu o reme "Tena U MOBEPXHOCTH
BpaieHus"

3anaun o reme "Tena U MOBEPXHOCTH
BpaieHus"



71

72

73

KoHnTtponbHas padora "Tena u
IIOBEPXHOCTH BpaleHus"

O6neém mumuHapa. Teopema 06 00bEMe
pSIMOTO HUJIMHJpA

Boruncnenue 00bEMOB Tel ¢ TOMOULIBIO
onpeaenéHHoro uurerpana. O0bpéM
KOHyca

74

IInomanu OOKOBOM U ITOJIHOM
MOBEPXHOCTH KOHYCa

75

76

77

78

79

CrepeoMeTpHUEeCKHE 3a/1a4, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IIHITUHIIPA,
KOHYCa

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
IJIOIIAAN TOBEpXHOCTEN Temn"

O06BEM 11apa u MapoBOTro CEKTOpa.
Teopema 06 00béme mapa. [Lnomans
cheprl. CTepeoMeTpuiecKre 3a/1a4H,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
mrapa, IapoBOTO CErMEeHTa U IIaPOBOTO
CEeKTOpa

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
riomazaso cepbl. COOTHOIICHUS MEXKIY
IUTOMIAIIMU TTOBEPXHOCTEN 1 00bEMaMu
IMOAOOHBIX TEI

[TomoOHBIE TEeNa B IPOCTPAHCTBE.

N3menenune o0bEMa rpu moo0mu.
CrepeomMeTpHUECKHUE 3a/1a4H, CBI3aHHBIC C
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BBIUHCIICHHEM 00BEMOB TEN U IUIOMIAACH
MTOBEPXHOCTEU

Kontponbnas pabdota "[lnomann
MOBEPXHOCTH U OOBEMBI KPYTJIBIX TE"
JBuxenus npocrpancTsa. OToOpaskeHusl.
JIBukeHus U paBeHCTBO Guryp. O0mme
CBOICTBA JBHKCHUHN
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Buabl n1BukeHMIN: napauiebHbII
MIEPEHOC, UEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT
IpsIMOI
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[Ipeo6pazoBanus momgoous. [Ipsmas u
cdepa Ditnepa

['eomeTprueckue 3a1a4n Ha TPUMEHEHNE
JIBYDKCHUS

KontponsHas pabora "BexTops! B
npocTpaHcTse"
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Ob6o6maromee nosropenue 11 nmonaruit u
METO/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlMs 3HAHWIA:
"IlapanienbHOCTb MPSAMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBe"

Obo6muaroee noropenue 11 noHsATUit U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3AIMsl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

Ob6o6maroiee nosropenue 11 noHsATU U
MeT0/10B Kypca reomerpuun 10-11
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KJIACCOB, CUCTEMAaTH3alMsl 3HaHUIL:
"BekTopsl B IpocTpaHcTBe"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"OO6beM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHWM:
"OO6beM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHUI:
"ITmommaaym MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TEN"

Ob6o6maromee mosropenue 11 moHsTHH U
MeTO0/1I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allMsl 3HAHUI:
"ITmomraay MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TEN"
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HroroBasi KoHTpoJIbHAs paboTa
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Hrorosas koHTpoNbHAs paboTa

[ToBTOpEeHHE, 0600IICHUE 1
CUCTEMATH3aLAs 3HAHWI

Hcropus pa3sBuTHsa CTEpEOMETPUM KaK
HAyKU U €€ pOJlb B pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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HcTopus pa3BUTHsI CTEPEOMETPUH KaK
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Ucrtopus pa3BuTHs CTEpEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKU U €€ pojb B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHSL CTEPEOMETPUN KAK
HAYKHU U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUIA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






