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MNOACHUTEJIBHASA 3AIIMCKA

l'eomerpust siBisieTcst OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
00pa30BaHus, TaK KaK 00eCreunBaeT BO3MOKHOCTh U3y4EeHUs JUCLUIUINH €CTECTBEHHO-HAyUYHOU
HaIpPAaBJIECHHOCTH M IPEAMETOB I'yMaHUTAapHOrO LUKJIA. IIOCKOIBKY JIOrMYecKkoe MBILUICHHE,
dopmupyeMoe TNpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TEOMETpUH, NpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KJIECHUN INpU pELICHUH
TCOMETPUYECKNX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS NIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHust mporpamMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEM OOydYarOUIMXCS MpPU HM3YYEHUH TE€OMETPHM, Kak
COCTaBJISIIONIEH TIpeaAMEeTHOW oOmact «Marematuka W WH(OpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHs] W HCHOJIb30BAaHUS 0ojiee TITyOOKHX TI'€OMETPHUUECKUX 3HAHWNA H
NecTBUH, CreUn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX UIS YCHEUIHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a1a4aMy Kypca F€OMETPUN Ha YTIIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIUMHU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSL:

paclIMpeHre NpPEICTaBICHUS O TIEeOMETPUM KAaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHHE NPEJCTABICHUS O IPOCTPAHCTBEHHBIX (Urypax KaK O BaXKHEHIIMX
MaTEMaTHYECKUX MOJEIAX, IO3BOJSIONIMX ONMCBIBATH M HM3y4aThb pPAa3sHbIC  SBIICHUSA
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHUIHOTO ammapaTa mo pasaeny «CrepeoMerpus» ydeOHOro
Kypca F€OMEeTpHH;

(GopMHpOBaHNE YMEHMsI BJIAJETh OCHOBHBIMH MOHATHUAMU O IPOCTPAHCTBEHHBIX (PUrypax
U UX OCHOBHBIMH CBOWMCTBaMH, 3HAaHHE TeOpeM, (OpMys M yMEHHE UX IPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

¢dopMHpOBaHHE yMEHHs paclo3HaBaThb Ha dYepTekaxX, MOJCNAX U B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U TeJla BPALICHHsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOJIEIH;

(dopmupoBaHue IOHUMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O ITOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (GopMupoBaHHE MMOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEACHUH
pacCyXIeHUH;

(GopMHpoBaHHE YMEHMs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M AJITOPUTMOB PpELICHUS,
YMEHHMsS HMX IPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCY)KICHUS B XOAC PEIICHUSA
CTEPEOMETPUYECKUX 337a4 M 3aJad C [PAKTUYECKHM coJepkaHueM, (OpMHpOBaHUE
OpPEICTaBICHUS O HEOOXOIMMOCTH JIOKa3aTeNbCTB MpPU OOOCHOBAHHMM MaTEMaTHYECKUX
YTBEPKACHUN U POJIM AKCHOMAaTHKH B IIPOBEICHUM IE€IYKTHBHBIX PACCYXKIACHU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILIEHNS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

(dopmupoBaHue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU: YMEHUS
pacrno3HaBaTh IpPOSBICHHUS TE€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX U MPH M3YYEHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAIbHBIX CHUTYallUi, HCCIECIOBAHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEIbHBIMUA JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kinaccax sABisitoTcs: «lIpsiMble W TUIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmy», «Tena
BpalieHus», «BeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHWE «YyMETh OINEPUPOBATH TOHSATHSIMI,
peeBaHTHBIMU T€OMETPUH Ha yriyoséHHoM ypoBHe oOydenus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJACpXATEeNbHBIM JIMHHUSIM Y4e0HOro Kypca, a (OpMUPOBAHHE JIOTUYECKUX YMEHUU
pacnpenensieTcss He TOJIbKO IO COAEPKATEIbHBIM JIMHUSAM, HO M 1O ToJaM OOy4YeHHUS.
CopepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMpPEIMETHBIM  pe3yJibTaTaM  OCBOEHUS
®denepanbHON pabouell MpOrpaMMbl, pacipeneEHHBIM 110 To/1aM O0yYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIUAIBHBIM BOMpOcaM OOydJaromuecs
oOpamaniuch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE T'€OMETPUYECKUMHU
MOHSATUSAMM U HaBbIKAMHU IIOCJEJOBATENbHO M IOCTYNATENbHO, C COONIIOJIEHHEM MpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHHUA BKJIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHYECKUX
MPEJICTAaBICHUNA O0yUYarOUIUXCsl, paclIupsis U yriyomusis e€, oOpasysl MpOYHbIE MHOKECTBEHHBIC
CBSI3HU.

[Tepexon K U3y4EHHUIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3aarb ycnoBus s auddepeHumanuu  00ydeHHs, MOCTPOCHHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpaMM, O00eCHeunTh yrIIyONEHHOE HW3yYeHHE TEeOMETpPHHM  Kak
COCTaBIIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTh OOYYAIOIIMXCS K MPOJOKEHUIO U3yYeHUS MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymeit mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOIMMUM M TPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3yuenmne yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoxuTcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102 ygaca (3 yaca B Heenio).



COJEPKAHUE OBYYEHUA
10 KJIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IIIOCKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHOe pacnosnoxkeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapauIebHbIE U
CKpeIMBaroIuecs npsamsele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamieasHOCTs NPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSMbIE B IIPOCTPAHCTBE, NMApaUIEIbHOCTb TPEX
OpSIMBIX, [ApauIeNbHOCTh HpsIMOM M miockoctd. [lapaminenbHoe W IEHTpalbHOE
OpOEeKTHpOBaHuE, n3odpakeHue puryp. OCHOBHBIE CBONCTBA MapauICIbHOTO MPOSKTUPOBAHMS.
N3o0pakerune Guryp B mapauieTbHON MPOSKIMUA. YTIIBI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NPsAMBIMU B NPOCTpaHCTBE. llapamienpbHOCTh IIIOCKOCTEH: MapallIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapaieNbHbIX TIockocTel. [IpocTeiiie npocTpanCTBEHHbBIE (UTYpBI HA MIIOCKOCTH:
TETpa’aAp, NapaJlICJICIUIIE], IOCTPOCHUE CEYEHUN.

[lepieHOUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NapaUICIbHBIE M MNEPHEHIUKYISPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEepPHEHAUKYISIPHOU
10cKoCTH. OpTOroHaJIbHOE MPOEKTUpOBaHUE. [lepneHANKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MIPOEKIU (PUIYphI HA TIOCKOCTb.
[leprieHAMKYASIPHOCTD MJIOCKOCTEN: NMPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKOocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYIuibl B IPOCTPAHCTBE: YIoJl MEXKAY NMPSMOM U INIOCKOCTBIO, ABYTPAHHBIN YIOJl, JIMHEHHBIN
yIrojl ABYIpaHHOTO yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOTrOrpatsoro yria. CBOMCTBaA IJIOCKMX M JIBYI'PAaHHBIX YIJIOB TPEXTpPaHHOro yria. Teopemsl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yrosbHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Msbl. [lapamienenunen,
IPSIMOYTOJIBHBIM Napajulelienunes] U ero cBoicTBa. KpaTuaiimne HyTM Ha IOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema [ludaropa. IMupamuma: n-
yrojipHasi NMpaMuia, IpaBUIbHAs U yced€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IPaBWIBHON nupaMuiel. [IpaBuibHBIE MHOTOTpaHHMKHU: INpaBWIbHAS NpPU3Ma M IPaBHIIbHAs
nupamMu/a, MpaBuibHAas TPEyrojabHast MUpaMuia U IpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
0 NPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3JIp, AOAEKAIAP U UKOCAIP.

Brruucienne 3J1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTU M TIOJIHOM MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIAAb OCHOBAHWH, TEOpeMa O
OOKOBOW TMOBEPXHOCTH NpsAMOM mpu3Mbl. [lmomans OOKOBOI MOBEPXHOCTH U TMOBEPXHOCTH
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAANA YCEYEHHOU TMPAMHU/IBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHI CHMMETPUM TNPABHIBHBIX MHOIOTPaHHHMKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHHMKE: CHUMMETpHUS IapajUlesIeNANe]a, CUMMETPUS
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIIbHON MTUPAMHUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJICBOU BEKTOP, NJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIC, COHANPAaBICHHBIE M IPOTHUBOIOJIOKHO HAIPAaBJICHHBIE BEKTOpBL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMM: CJIOXKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHME BeKTOopa Ha uwucio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne KoMIutaHapHble BEKTOPHI. [Ipu3HaK KoMIjaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O Pa3IoKEHUMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM ~ BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MeXAy KOOpAMHAaTaMH BEKTOpPA M KOOpAMHATAMHU TOYEK. YTOJ
MeXy BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KIIACC

Tesa BpaleHus

[TonsiTus: UMIMHIpPUYECKas TOBEPXHOCTh, KOHUYECKas TIOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, O0pa3yroImue MoBepxHOCTe. Tenma BpaleHWs: HUIWHIP, KOHYC, YCCUYEHHBIN
KOoHYcC, cdepa, map. BzaumHoe pacnonoskeHue cepbl U IUIOCKOCTH, KacarelbHasl TUIOCKOCTh K
cdepe. U300paxkeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka nunuHapa u konyca. CuMmmeTpus
chepsl 1 mapa.

O6bEM. OcHOBHBIE CBOWCTBA O00BEMOB Tei. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuieNienunena u cienctsus u3 He€. OObEM MpsAMONM W HAKIOHHOW TPHU3MBI, IWIHHIPA,
nupaMuIbl U KoHyca. O0bEM 11apa U mapoBOTro CETMEHTA.

KomOunammu Ten BpalleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHass B LWJIMHID,
omnMcaHHasg okosio IuuHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTPaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BMUCAHHON B
MHOTOTPAHHUK WJIM TEJIO BpallleHHUS.

[Tnomans MOBEpXHOCTH IMJIMHIApA, KOHYyca, Tuiomanas chepsl u e€ yacreid. [logobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIAJEH TOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momoOwsi, roMoTeTHs. PeleHre 3amad Ha IJIOCKOCTH C HCIIOJNB30BAHHEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceyeHMMH MHOTOTPAHHUKOB M TEN BpAILEHUSA: CEUEHUS IWIMHApA
(mapaymuiebHO W TEPICHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapayiieibHbIie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEUSHHsI IIapa, METOJbI MOCTPOCHHSI CEUYEHUI: METOJ| CIEOB,
METO/1 BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopsbl M KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMHu. BEKTOpHOE YMHOXKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsMoyrosibHas cHcTeMa KOOPJIWHAT B MPOCTPAHCTBE.
Koopaunate!r BekTopa. Paznoxkenue Bekropa mo 6aszucy. KoopAnHATHO-BEKTOPHBIM METOJ MPH
pelLIEHUN TeOMETPUYECKUX 3a]1ay.

JIBu:KeHMsI B MPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpaxkenus. [[Bmwkenus u paBeHcTBO ¢uryp. OOmme
CBOMCTBA JABW)KCHUN. Buabl NBMKCHUWI: NAapajuIe/IbHBIA IIEPEHOC, LIEHTpalbHAasi CUMMETPUI,
3epKajbHas CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [Ipeobpa3zoBanust nogobus. Ilpsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydYaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHIMCKOrO OOIIECTBA, MPEACTABIECHUE O MaTEeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH, OpOLEAYp Tpa)JaHCKOro ooOIiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUM C UX (PYHKIMSIMU U Ha3HAUYCHUEM;

2) NaTPpHOTHYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKON TPaKTaHCKON MICHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MAaT€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCHUUCKUX
MaTeMaTUKOB U POCCHUKCKON MAaTEMaTUYECKOM IIKOJbI, MUCIOJB30BAHUE OTUX IJOCTHUIKEHHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cPOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3THUECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U AESITENbHOCTHbIO YYEHOTrO, OCO3HAHWE JMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOMYHBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCIIUTAHUE:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad4, pEIIeHUH, pPaCcCYXIACHUH, BOCHPHUUMYHBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUIOB HCKYCCTBA;

5) puznueckoe BocniuTanmue:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTeMaTHUECKUE 3HAHUS B HHTEPECaxX 3J0POBOTO
n Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (3I0pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas gundeckass akTUBHOCTH),
bu3nYECKOe COBEPIICHCTBOBAHKE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOMN IEATEIFHOCTHIO,

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3Iu4HbIM chepam
npohecCHOHANBHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIOKEHUSIMH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu ¥ Pealn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTHP K MAaTeMaTHYecKoMy OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a7]a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, MOHUMAHUE BIHSHUS COIHMAIBHO-
SKOHOMMYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
NI00aNBbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMAaTHYECKUX 3HAHUU U pelIeHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpellbl, TNIaHuPOBaHUE
MOCTYIIKOB M OLIEHKU WX BO3MOXXHBIX MOCIIEJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:



Cc(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOINECTBEHHOH MPAaKTUKH, MOHMMaHUE MaTeMaTHYECKOW HayKu Kak c(epbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHs M 3HAUMMOCTH AJIS Pa3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MaTEMATUKH M MaTEMAaTUYECKOW KyJIbTYpOU KaK CPEACTBOM IO3HAHUSA MUDA,
TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyMIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBHUS

ba3oBble Jlornyeckue AecTBUA:

BBISBJISITH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TOHATUAMHU, (OPMYIUPOBATH  OMNPEICIICHUS MOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHbIN NpH3HAK KiIaccU(UKAIMKU, OCHOBaHMUA HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, €MHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeYrs B (akTax,
JMaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHHUSAX, TMpeiaraTh KPUTEPUU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JeNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

MPOBOJMUTH CAMOCTOSTEIBHO JIOKa3aTeIhCTBA MATEMATUUECKUX YTBEPKACHUU (TIPSIMBbIC U
OT TPOTUBHOIO), BBICTPAUBATh AaApPryMEHTAIUIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus ydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaMOONEee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHeE AeliCTBHA:

UCII0JIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIHE MNPOTHBOpEYHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMHpPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HUIUIO, MHCHHE,

MPOBOJIUTh  CaMOCTOSITEJIbBHO  CIUTAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIICHHUS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMHU, SIBJICHHUSIMH, ITPOLIECCaMU;

CaMOCTOSTENIbHO (popMyIMpoBaTh 000OIIECHUS U BBIBOJABI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000111eHMI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBIISITh JeDUIUTHI HHPOPMAITIH, JTaHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
peuIeHus 3a1a4uu;



BbIOUpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMAaTU3UpPOBaTb M MHTEPIPETUPOBATh HMH(DOPMAIIMIO pa3IMYHBIX BHIOB M (QopMm
IIPEJICTaBICHHUS;

CTPYKTypupoBaTh  uHGOpMaLUIO, TPEACTaBIATh €€ B  pa3IMyHBIX  (QopMmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJAEKHOCTh HMH(OPMALMM 1O CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIe JeilcTBUS

Oo0menne:

BOCTIPHHMMATh U (HOPMYIHPOBATh CYXKIEHHUS B COOTBETCTBHM C YCIOBUSIMU U LEISIMU
oOlIeHus!, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MHUCHhMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOAY peUIeHHs 3aJayd, KOMMEHTHUpPOBATh MOJyYEHHBIN
pe3ybTar;

B Xoz€ OOCYXJEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemraeMoil 3aiauu, BhICKAa3bIBaTh WJIEH, HAIIEJICHHBbIC Ha MOUCK PEIIEHUS, COMOCTABIATh CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYIMX YYacCTHHUKOB AHAasiora, OOHapy>KMBaTh paziU4He U CXOICTBO
NO3MLINH, B KOPPEKTHOU popme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,

NPEICTaBIATh PE3YNbTAaThl PEIICHHUS 3aJaud, HKCHEPUMEHTa, HCCIEAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4ETOM 3ajJad TMpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHUBEpPcAJIbHbIE YUeOHbIE 1eCTBUSA

Camoopranuszanus:

COCTaBIJIATH IUIAH, aJTOPUTM pEIICHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIMXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO/1b, IMOLMOHAIbHBIN HHTEJICKT:

BJIAJICTh HABBIKAMU ITO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKON 3a1auu;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PELICHUH 33Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBHUSM, OOBICHATh MPUUUHBI
JOCTHMKEHHUS] WIM HEIOCTH)KCHMSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pemieHur ydeOHBIX 3a7ady, NPUHAMATh 1€Ib COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHu3alI0 COBMECTHOM pPabOTHI, pacrpeneiiaTh BHIbI paboT, JOrOBapHBATHCs, OOCYXAATh
MPOIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCYXIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPAWHUPOBATH CBOM JACWUCTBUA C



JPYTUMHU 4JI€HAMH KOMAaH[bI, OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOIMIMA MPOIYKT TIO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konimy 10 knacca oOyyaromuiics HAy9UTCs:

CBOOOJHO ONEPHPOBATH OCHOBHBIMH MOHITHSMH CTEPEOMETPHHU MPH PEIICHUH 33/1a4 U
NPOBEICHUN MaTEMaTUYECKUX PACCYKIICHHIA;

NPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBHA W3 HHX TPH  PEHICHHH
TreOMETPUYECKUX 3a/1a4;

KJITacCH(UIIMPOBATh B3aMMHOE PACIIOJIOKEHNE MPSAMBIX B IMIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpPHPOBATH HMOHATHUSAMH, CBSA3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXIY
OpSMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U IIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHoO3HABaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TIpH3Ma, IUpaMH[A,
pSMOYTOJIbHBIN Mapajuienenunesn, Kyo);

KJIacCH(pUIIMPOBAaTH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS JUI KITaCCHU()UKALIH;
CBOOOZHO ONEpPHPOBATh MOHATHSIMHU, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH HapajuIebHOE, IEHTPAIFHOE M OPTOTOHAIIBHOE MIPOSKTHPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBIIOJHATH N300pakeHHs (pUryp Ha MmiI0CKOCTH;

CTPOUTH CEYEHHS] MHOTOI'PAHHHUKOB PA3IMYHBIMH METOJIaMH, BBIIIOJIHATH (BHIHOCHEIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTryp: BUA CBepXy, COOKY,
CHH3Y;

BBIYUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOIPAaHHMKOB (MpH3Ma, MHpaMH[IA),
TEOMETPUYECKUX TeJl C IPUMEHEHNEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTH CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CUMMETPHH (QUTYPHI;

CBOOOJTHO ONIEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOPAMHATAM B
IPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HAJl BEKTOPaMH;

pemaTh 3aJa4d Ha J0KA3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M HaXOXJIECHUE
TEOMETPUYECKUX  BEIMYUH, TPHMEHSS HW3BECTHBIE METOABI NPU  PELICHUH
MaTeMaTHYECKUX 33/1a4 HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

HNPUMEHATH MIPOCTEHIINE IPOTrpaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAI[OHHbIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3aaY;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HHPOPMAIMIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, IMPEICTaBICHHYI0 Ha YepTexax Hu
pPHUCYHKaX;

NPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh M AaHAJIM3UPOBATH
peanbHble CUTYalluH, MPUMEHATh W3YYEHHBIEC MOHATHS B IpOIEcCe MOMCKA PEIICHUS
MaTeMaTHIecKd CHOPMYTHPOBAHHON MPOOIEMBI, MOAEIHPOBATh PEabHBIC CHTYAIH
Ha S3bIKE TEOMETPHH, HCCIICOBATh IIOCTPOCHHBIE MOJEIH C HCIIOJIb30BaHUEM



FeOMETPUUECKUX TMOHATUI W TeopeM, ammapaTa anreOpbl, peuiaTb MPaKTHYECKHEe
3a/1a4M, CBSI3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEITUYHH;

UMETh Mpe/CTaBiIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUM KaK COCTaBHOU
yacTu pyHAAMEHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C IWIMHAPUYECKOHN, KOHMUECKOW U
cheprudeckoit TOBEPXHOCTAMH, OOBSICHATH CITOCOOBI MOTyUCHHUS;

ONIEpPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAIllEHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpalleHus (IMINHIpP, KOHYC, cdepa u map) U 00BICHATH CIIOCOObI
HOJTYYCHHS TEJI BPAICHUS;

KJIacCH(HUIIMPOBATH B3aMMHOE PACIIONIOKEHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEITUYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TN BpalleHHs, OOBEMBI U
VO[T TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BPAIICHUS, T€OMETPUYECKUX Tel C
npuMeHeHueM Gopmyi;

CBOOOJHO ONEPHPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOMHALMSMH TEJl BPAIICHHUS U
MHOTOT'PaHHMKOB: MHOTOTPAHHUK, BIHUCAHHBIN B chepy M OMHCAHHBIA OKOJIO Cepsl,
cdepa, BIMCaHHAsE B MHOTOI'PAaHHHUK UJIH TEJIO BpPAIICHUS;

BBIYUCIISATH COOTHOIICHHUS MEX]y IUIOMIAIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TEI;

n300pakaTh HU3y4yaemble (UTYpPbI, BBINOIHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUCHHS
TEJ BPaICHHUS;

U3BJICKaTh,  MHTEPIPETHPOBaTH W MpeoOpa3oBbIBaTh  HMHPOpMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (HUIypax, IMPEJCTABICHHYIO Ha YepTeXkax H
pPHUCYHKaX;

CBOOOIHO OTIEPUPOBATh HOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OIEpaliH HaJl BEKTOPAMH;

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JICKaPTOBON CHCTEME KOOPAMHAT;

pemaTh TEeOMETPHYECKHE 3aJayd Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMH H
IUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUHM OT TOYKHM IO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO METO/Ia MIPH PEIICHHUH;

CBOOOZHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBIKCHMIA,

BBITIOJHATh HM300paKeHNS MHOTOTPAaHHWKOB W TEJ BpANICHUS INPH MapauieIbHOM
nepeHoce, MEeHTPANbHOW CHMMETPHH, 3€PKaJIbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT
psSMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTHh CEUCHHWS MHOTOTPAaHHMKOB W TEJ BpAlICHUS: CEYEHUs LWINHIPA
(mapasuienbHO U NEPIICHANKYISIPHO OCH), CEUEHHsI KOHYyca (MapajiebHbIe OCHOBAaHUIO
U ITPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUs 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHUSI CEUCHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
IPOEKTUPOBAHUS, METO/I TIEPEHOCA CEKYILEH TIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHHUS;



OPUMEHATh TEeOMETpHuYecKre (HaKThl M pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
NPEIOIaraoIIuX HECKOJIBKO IIaroB PEUICHHUs, €CIIM yCIOBUsl MPUMEHEHHS 3a/1aHbl B
SIBHOU W HEesIBHOU (popme;

pemaTh 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEeMAaTHYECKUX OTHONICHUH W HaXOXJICHUE
TCOMCTPHUYCCKUX BCIINYNH,

NPUMEHSTH MPOTPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PEIICHUN CTEPEOMETPUICCKUX 3a/1a4;

NPUMEHSTh TOJyYCHHBIC 3HAHWS Ha TPAKTHKE: CpPaBHHUBATh, AaHAJIM3UPOBATh U
OLICHUBATL PCAJIbHBIC CUTyalluu, NIPUMCHATb U3YUYCHHBIC ITOHATUSA, TCOPCMBI, CBOICTBa
B TIpolecce TIOMCKAa PEIICHHS MaTeMaTH4YeCKH CHOPMYITHMPOBAHHON MPOOIEMBI,
MOJICIIUPOBATh pEATbHBIC CUTYallMU Ha S3bIKE TEOMETPUH, HCCIIE0BATh TIOCTPOCHHBIC
MOJIEJIM C UCTOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUN M TEOpeM, amrmapara aiareopsl,
pemaTh NPAKTHYCCKUC 3ada4U, CBA3aHHBIC C HAXOKIACHUCM I'COMCTPUYCCKUX BCIINYNH,
HUMCTh TPCACTABJIICHUA 06 OCHOBHBIX JTallaX pa3BUTHA T'COMCTPHUU KakK COCTaBHOU
yacTu pyHAaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnokeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHAUKyYISAPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itdpp )

NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsI
pecypcebl

Merton koopauHat. Bektopsl . JIBuxeHus 24 1

[unuuap, KOHYC, 1Iap 26 1

O06BEM Ten 21 1

[ToBTOpeHmEe, 06001IeHNE 1 31 )

cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHble

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE TpaBUiIa U300pakeHUs Ha
PHUCYHKE MJIOCKOCTH, MapauIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

CeHTabpb
5

[TonsiTust crepeoMeTpun: TOUKa, Mpsimasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia U300paxKeHHsl Ha PUCYHKE
TUTOCKOCTH, MapaJJIeNIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHBI OTpE3Ka

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
NepECEeKAIOIINECs MPsMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO

[MonsTHS: IEpECcEeKArOIIUECS IOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

12

MHororpaHHuKH, H300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOUINX 0OBEKTOB

13

MHororpaHHuKH, H300pakeHHe
NPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIMIUX O0HEKTOB

14

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE

19




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJE/ICTBHS U3 HUX

20

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HuX. CriocoObl 3a1aHUA
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U TIJIOCKOCTEH

21

10

N3o00pakeHne ceueHnid MIpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3obpaxeHue nepeceyeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CEUEHUN pa3HBIMU LIBETAMU

26

11

N3o00pakeHrne ceueHnid MIpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3obpaxeHue nepeceyeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU LIBETAMU

27

12

N3o00pakeHne ceueHnid MIpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3obOpaxeHue nepeceyeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CeUeHUU Pa3HbIMU LIBETAMU

28

13

N3o00pakeHne ceueHnid MIpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3obpaxeHue nepecedeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CeUeHUU Pa3HbIMU LIBETAMU

OkKTAabpb
3

14

Meton cnenoB sl TOCTPOCHUST CEUCHMIT




15

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHU MPSIMbIX U
IJIOCKOCTEMN

16

Merton cieoB Uit HOCTPOCHUS CEUCHHM.
CBolicTBa nIepece4eHU MPSAMBIX U
IIJIOCKOCTEN

10

17

[TocTpoenue ceueHuit B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTenceP”I U 3aI1MCh 11aroB
MOCTPOEHUS

11

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTencep"I U 3aI1MCh 11aroB
MOCTPOCHUS

12

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEepTEKeH U 3aluch II1aroB
MOCTPOCHUS

17

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepTEKeH U 3aluch MI1aroB
MOCTPOCHUS

18

21

[ToBTOpenue manumerpun: Teopema o
PONMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroOJIbHUKOB

19

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacyeTsl B cedeHUSIX Ha
BBIHOCHBIX 4yepTexxax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

24




23

KonTtpoabnas padoraNel "Axcuomsl
crepeomerpuu. Ceuenus"

25

24

B3anMHOE pacrnoioKeHue NpsIMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpenmBaronmxcs
npsimbIxX. [lapansenbHble npsMble B
IPOCTPAHCTBE

26

25

Teopema o CylIeCTBOBAHUU U
€UHCTBEHHOCTHU IIPSIMOM MapaJuIeIbHOU
JAHHOU MPSIMOU, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoii. Jlemma o nepeceueHuu
NapaJuIeIbHBIX MPSAMBIX INTIOCKOCTHIO

Hos6pb

26

[TapamiensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuleNIbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS PSIMBIX

27

[TapamiensHOE IPOEKTHPOBAHHE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NpoeKTUpoBaHus. M300paxeHne pa3HbIxX
¢uryp B mapayuieabHON MPOESKIMU

28

enTpanbHas npoeKius. YToi ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXIY IPSAMBIMU

14

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHNUE, CBA3AHHEIC C
PacCIIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

15

30

[ToHATHS: MapaIeIBHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.

16




CaolicTBa napauieaIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BBIYUCIIECHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTBIO NMPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

21

32

[TocTpoeHune cedeHus, NPOXOIAIIEro Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYroy npsMoil. Pacuér
OTHOLLEHUN

22

33

[MapannensHas MPOEKIHUsI, TPUMECHEHUE
JUTSL IOCTPOCHHS CEYCHUH Ky0a 1
napauienenunena. CBoicTaa
napajjejicnmincaa u nmnpru3Mbl

23

34

[TapannensHbie 0cKOCTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

28

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, POXOASIIEH
yepe3 TOUKY, He MPUHAAJIeKAIYIO TaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

29

36

CBolicTBa napajuIeIbHBIX IUNIOCKOCTEN: O
NapajuIeIbHOCTHU MPSIMBIX IEPECEUCHUS
IpU NEPEeCeUeHU! IBYX MapauieIbHbIX
MJIOCKOCTEN TpeThen

30

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpPC3KaxX NapaJuUICIbHbIX MPSAIMBIX,
3aKITIOUEHHBIX MCXKAY NapaJluICIbHBIMU
IUIOCKOCTSIMU; O IEPECCUCHUH TIPSIMOIA C
JBYMSI TIApaJICIBHBIMH TTOCKOCTSIMA

Jekabpb




38

[ToBTopenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesienumneaa

12

41

Brrurcnenue IMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM Mapajuieenunene

13

42

[lepnieHUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

14

43

[leprieHAMKYISIPHOCTD NPAMOU 1
mockoctu. [Ipu3nax
NEePHEHAUKYISIPHOCTH NIPSIMOMN U
MJIOCKOCTH

19

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILECH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYJIAPHON K INIOCKOCTH

20

45

[110CcKOCTH ¥ NepHEeHAUKYISIPHbIE UM
IpsiIMble B MHOTOTpaHHHUKaX

21

46

[I11ocKOCTH M EPIEHAUKYIIIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

26

47

[lepnenuKkynsip ¥ HaKJIOHHAs.
[TocTpoenue nepneHuKyisgpa U3 TOUKU Ha

IPSAMYIO

27

48

[leprieHauKyNIAp U HAKIOHHAS.

28




[TocTpoenue nepneHuKysgpa U3 TOUKU Ha
IpAMYIO

Teopema 0 TpEX nepHneHAUKYISIPaAx

AHBapb

49
(mpsimast u oOpaTHast) 9

50 Teopema o Tp€X nepneHANKYISIpax 10
(npsimast u oOpaTHas)

51 Yros Mexay CKpeIUBatOIUMUCS 1
PSAMBIMU
[Touck neprneHuKyIIpHBIX NPAMBIX C

52 IMOMOIIBIO MEPICHAUKYJIIPHBIX 16
IIJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE 17
[Toctpoenue ceuenuii Kkyba, mpU3MBI,

54 IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO 18
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceuenuii Kkyba, mpU3MBI,

55 MPAaBUIBHON UPAMHUJIBI C TTOMOLIBIO 23
OPTOrOHAJILHOM IIPOEKIUHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0CKOCTHU. [TnockocTu 24
CUMMETPUIN B MHOTOTpaHHHUKaX

57 [Ipr3Hak nepneHIuKyJISpHOCTH TPSIMOU 1 55
IJIOCKOCTH KaK CIIECTBUE CUMMETPUHI

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér 30
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTU

59 [IpaBriibHBIE MHOTOTPAaHHUKH. Pacuér 31
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

60 Cnoco0ObI ONTYCTUTH MEPIICHIUKYJISPHI: ®deBpanb




CUMMCTpPUA, CABUT TOYKH 110
napasuiebHON MPSMON

61

CnBur no HenapasuienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTpoabsHnas padoraNe2 "B3anmuoe
pacnosio:keHue NPAMbIX U MJIOCKOCTel B
npocrpancrse"

63

[ToBTOpEeHME: yroa Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroy MeXIy
CKPEILMBAIOIIUMHUCSA MPSIMBIMU B
IIPOCTPAHCTBE

13

65

I'eomeTprueckue METObI BBIUUCIICHUS
yrila MeXAy IPsIMBIMU B MHOTOI'PAaHHUKAX

14

66

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yTriia

15

67

[lepnennukynspHeie niaockoctu. CBoMCTBa
B3aMMHO NEPIEHANKYIAPHBIX IIOCKOCTEN

20

68

[Ipu3Hak nepnesaAuKyJISpHOCTH
IJIOCKOCTEM; TEOpEMA O IPSIMOM
[IEPECEUCHMs IBYX IUIOCKOCTEH
NEPHEHANKYIISPHBIX TPEThEN MIIOCKOCTH

21

69

[IpsiMoyronbHBII Napauienenunesn; Kyo;
U3MEPEHMUsI, CBOUCTBA IPAMOYTOJIbHOTO
napajuiesaenunesa

22

70

TeopeMa 0 auaroHa MPSIMOYTOILHOTO

27




Nnapajejacnuneaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuueckre U MpUKIIaTHbIE
3a/1aud, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

28

72

[ToBTOpEHME: CKpeUIUBaIOLIUECs MPsMBbIE,
napasuieJbHbIe TUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHKaX

29

73

[Tapa mapanieabHbIX TUIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS MPAMBIX, PACCTOSTHUE
MEXly CKPEIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHIX

MapTt

74

PaccTosiHre OT TOUKHU 70 TUIOCKOCTH,
paccTosiHEe OT TPSMOM J0 TUIOCKOCTH

75

Bpluncienue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS IPSAMBIMH C IIOMOLIBIO
NEPIEHIUKYJIIPHOU IIIIOCKOCTH

12

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JIA
TpexrpanHbix yriaoB. Teopema I[Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB AJIs1
TPEXTPAHHOTO yIJIa

13

77

DIeMEHTHI CHEPUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

14

78

KonrtpoabHnas padoraNe3 "Yribl n
paccrosinus"

19

79

Cucremartu3zanus 3HaHul "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

20

80

[Tupamuaa. Bunsl nupamua. [IpaBunsnas
nipamMua

21




31 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1 Anpenb
[IpaBuiibHasg npuzmMa 2

22 [IpssmMolt napaienenunes, 1 3
NpSMOYTOJIbHBIN Mapajuienenunes, Kyo

23 Brinykisie MHOTOrpaHHuKd. Teopema 1 4
Ditnepa
Boinykiible MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbBIE U TOTYNPABUIIbHBIC 1 9
MHOTOTPaHHUKHU

25 KonTtpoabHnas padora | 1
Ne4"MuororpanHukn"

26 [TonsiTe BeKTOpa Ha MIOCKOCTH U B | 16
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 17

88 Pa3nocts BekTOpOB 1 18

89 [IpaBwiio mapannenenunena 1 23

90 YMHOK€EHHE BEKTOpa Ha YUCIIO0 1 24
Paznoxenue Bektopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1 25
IIOCKOCTH

92 CxansipHO€ MPOU3BEICHUE 1 ;/Iam

93 Boruncnenue yria Mexay BEKTOpaMu B | g
MIPOCTPAHCTBE

94 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1 14

95 [Ipocreiimue 3a7a4u ¢ BEKTOpaMu 1 15

96 HTorosasi KOHTpoJIbHasi padoTa 1 16




97 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1 21
98 O00011eHre U cUCTEMAaTU3AIMs 3HAHUN 1 22
99 O06o001IeHre U cucTeMaTr3aIus 3HaHHHA 1 23
100 O06o00mIeHre U cucTeMaTr3aIus 3HaHUHA 1
101 O00011eHre U cUCTEMATU3ALMS 3HAHUI 1
102 O06o00mIeHre U cucTeMaTr3aIus 3HaHUHA 1

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KITIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[ToBTOpenue Temol "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue TeMs! "CkansgpHoe
MPOU3BE/ICHUE BEKTOPOB"

IToBTOpEeHue TeMbl "Brruncinenue yria
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH,
MPOXOIAIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JIuHeliHbIe HEpaBEHCTBA, TMHENHOE
MpOorpaMMHUpPOBaHUE

10

AHanuThyeckue MeTobl pacuéTa yria
MEXy NPSIMBIMH B MHOT'OTPaHHHKaX

11

AHaJIUTUYECKHE METO/IbI pacuyéTa yria
MCXKAY MJIIOCKOCTAMU B MHOTOI'PaHHUKAX

12

dopmyra pacCTOSHUS OT TOUKH /10




IJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTostHui OT TOUKHU J10

13
TJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU 710
IUIOCKOCTH B MPaBUIILHON MUpaMuIe

15 KonrponbHast padora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CIEA0B
CeueHuss MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHU
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepniennuKynsipHbIE MPSIMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePHIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[lepnieHnuKynsipHbIE MPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax

24 [TepienauKyAsIpHBIE TIPSIMBIC U




IINIOCKOCTHU: BBIYMCJICHHUA OJIMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpEHuME: TIOIAAN
MHOTOYTOJLHUKOB, (DOPMYIIBI TSI
IoIIaAeH, COOOpaKeHUS MTOA00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
IoIaAeH, COOOpaKeHUs MOA00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI 1J151
TJI0IAIeH, COOOpaKeHUSI TIOTOOMS

28

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOJ00Us

29

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00HS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. O0beM MPSIMOYTOIBLHOTO
napauiesienume ia

32

3amaun 00 yABOCHHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHBIE C
00BEMOM TPSIMOYTOIIBHOTO
napaJuiesenure/a

34

[Ipuknamubie 3a7a4u, CBI3aHHBIC C




BBIUUCIIEHUEM 00BbEMA IPSIMOYTOIBHOTO

napajuiesenumnena

35 O0BEM npsIMOIt TPU3MBI

16 CrepeomeTpuuecKme 3a1a4u, CBSI3aHHbIE C
BBIUYHCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSIMOM PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIbIO

38 ornpenenéuHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBI
Brruncnenmne 00bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MAPaMUJIBI

40 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuasl. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

4 CrepeomeTpruecKue 3aja4uu, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuueCcKue 3aJJa4, CBA3aHHBIE C
00BEMaMH TUPAMHUJTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknamueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

pPacCTOsAHHUA A0 IMMIIOCKOCTHU




KonTponbnas padbota "O0béM

47 MHOTOTrpaHHuKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yroIne MUIHHIPUIECKON
MMOBEPXHOCTHU

49 Humuaap. [pssmMoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas noBepXHOCTh, 00pazyroniue
KOHMYECKOM moBepXxHOocTH. KoHyc

51 CeueHue KOHYCa INIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3ajauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MOCTPOECHUEM CEUEHUHN HUIUHAPA, KOHYCa
CrepeoMeTpuyecKkue 3aa4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUHN MINHJpPA, KOHYyCa

57 IIpukiiagHele 3a1a4u, CBsI3aHHbIE C
LUUAJTUHIPOM

58 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
LUUAJTUHIPOM

59 Cdepa u map




60

[Tepecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHIO. By u m300pakeHue mapa

61

[Tepeceuenue cepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

62

VYpasuenue chepsl. [Lnomanp cheps! u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOCHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHUEM UX CEUYCHHH IIIOCKOCTHIO

66

[pukinagHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moxoous

68

Paziauunsie KOM6HH3.L[I/II/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3anauu no teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"




71

KonrponsHas padora "Temna u
MOBEPXHOCTH BpamieHus"

72

O6béM muuHIpa. Teopema 06 00bEMe
npsAMOro quJIMHApa

73

Brrauciienne 00EMOB TelT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

[Tmomaay OOKOBOM U OJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkme 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYycCa

76

[Ipuknagueie 3agaun mo Teme "OO0BEMBI 1
IJIOIAIM TOBEpXHOCTEN Ten"

77

O0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 o6bEMe tapa. [Tmomans
cdeprl. CTepeoMeTpuIeCcKUE 3a1a4H,
CBSI3aHHBIC C BEIUMCIIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U MIapOBOTO
CEeKTOpa
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[Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM T1apa 1
wioaapio cgepbl. COOTHOIICHUS] MEXKIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOT0OOHBIX TET
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[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo00muu.
CrepeoMeTpHUYECKUE 3a]1a91, CBA3AHHBIC C




BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
MOBEPXHOCTEN

80

Konrponsnas padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

81

JIBxenus npoctpancTBa. OTOOpakeHMUs.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUN

82

Buasl nBukeHnil: napamiebHbIN
MepPEHOC, IIEHTpajJbHass CAMMETPHSI,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmompoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"

86

O6o06maromee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"[TapaiienbHOCTh MPSAMBIX U TIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromiee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"BekTopsl B npocTpaHcTse"

88

Oo6o06miaromiee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"BekTopsl B npocTpaHcTBe"

89

O6o6maromiee nosropenue 11 nmousruit u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"O6beM MHOTOrpaHHUKa"
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O6o6maromee moBropenue 11 moHsTHii u
MeTOoJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"ITnomaayu MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"
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O6o6maromee moBropenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTeMaTH3alMs 3HAHUIA;
"[Tnomaau MOBEPXHOCTU U O0BEMBI
KpyIJbIX Ten"
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Hrorosas koHTpoabHAs paboTa
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HToroBasi KOHTpoJbHASA paboTa
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[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui
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Hcropust pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
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Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
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Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3sBUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB I10
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