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MNOACHUTEJIBHASA 3AIINCKA

['eomeTrpus siBisieTcss OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeHero oomiero odopasona-
HUS, TaK KaK 00eCleuynBaeT BO3MOXKHOCTb U3Y4EeHHUs TUCLUIUIMH €CTECTBEHHO-HAyYHON Halpas-
JICHHOCTH U IIPEIMETOB I'yMaHUTapHOro HuKia. [IockoabKy JIoruyeckoe MblllieHue, GopMupye-
MOE€ TP U3Y4E€HUH 00yUaIOIIMMUCS MOHATUHHBIX OCHOB T€OMETPHH, TIPU JOKA3aTEIbCTBE TEOPEM
Y IOCTPOCHHH LIETTOYKH JJOTMYECKUX YTBEP)KICHHI PH PEIICHUH T€OMETPUUYECKHX 3a/1a4, YMEHUE
BBIJIBUT'ATh M ONIPOBEPraTh I'MIIOTE3bl HEOCPEICTBEHHO UCIIOIb3YIOTCS IIPU PELICHNH 3a/1a4 ecTe-
CTBEHHO-HAy4YHOTI'O IIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1ay.

Llenb ocBOEHUS pOrpaMMbl yueOHOT0 Kypcea «I'eomeTpusi» Ha yriayOin€HHOM YpOBHE — pas-
BUTHUE WHAMBUIYATbHBIX CIIOCOOHOCTEH 00yUYarOIUXCsl TPH U3YUYECHHH T€OMETPHH, KaK COCTaBIIs-
rollel npeaMeTHoi o0actu «MaTtematuka U MH(OpMaTHKay yepe3 obecriedeHrue BO3MOKHOCTH
IPUOOPETEHUS U UCIOJIB30BaHUs OoJiee IITyOOKHX FeOMETPHUUECKUX 3HAHUHN U JeHCTBUi, crienu-
(UYHBIX TEOMETPUHU, © HEOOXOAUMBIX JJIsl YCIIEUTHOTO MPO(eCcCHOHANTBHOTO 00pa3oBaHus, CBs-
3aHHOTO C MCIIOJIb30BAaHHEM MAaTEMAaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€éOMETPUN Ha YTriayOJIEHHOM YpOBHE, pPacIIUpPSIFOIIUMU
U YCWJIMBAIOUIMMHU Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCSL:

pacupeHue npeACTaBICHUs O TEOMETPUH KaK YaCTH MHPOBOH KYJIbTYpBI U (JOPMHPOBAHUE
OCO3HAHMS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHUE NPEICTABIECHUS O IPOCTPAHCTBEHHBIX (PUI'Ypax Kak O BXKHEHIIMX MaTeMa-
TUYECKUX MOJEISAX, O3BOJISIONIUX OMMUCHIBATh U U3ydaTh pa3Hble SIBICHUS OKPYXAlOIEero Mupa,
3HaHUE MOHATUHHOTO ammapara 1o pasneny «CtepeoMeTpus» yaeOHOro Kypca reOMeTpuH;

(dbopMHpoBaHHE YMEHMS BIaJIeTh OCHOBHBIMU IOHATUSMU O IPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMHU CBOHCTBaMH, 3HAHUE TeOpeM, (HOpMyJT 1 YMEHHE X PUMEHSTh, YMEHHSI JOKa3bl-
BaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

dbopmEpoBaHHE YMEHUS pacO3HABATh HAa YEPTEKAX, MOJICISIX U B PEATbHOM MHPE MHOTO-
TPaHHHKH U TeJla BpaIleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEITH;

(dopMHpoBaHUE MOHUMAaHHUS BO3MOXHOCTH aKCMOMAaTHYECKOT'O MOCTPOEHUsI MaTeMaThye-
CKUX TEOpHid, POPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH TTPH TIPOBEICHUH PACCYKICHUN;

(dbopMHEpOBaHNE YMEHHS BIIAJETh METOJIAMH JOKA3aTeIbCTB U AJITOPUTMOB PEIICHUs, YMe-
HUS UX TIPUMEHATh, IPOBOJIUTH JOKA3aTENbHbIE PACCYKICHHSI B X0OJI€ PELICHUsI CTepeoMeTpuye-
CKHX 337124 U 3a/1a4 C IPAKTUYECKUM CojiepkaHueM, (OpMUPOBAHUE MTPEICTABIEHHUS O HE00X01U-
MOCTH JIOKa3aTeNIbCTB P 00OCHOBAHWY MaTEMaTHUECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B
MIPOBE/ICHUH IEAYKTUBHBIX PaCCYKICHHA;

pa3sBUTHE U COBEPILEHCTBOBAHNE MHTEIJIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yya-
OLIMXCS, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUHM, KPUTHUHOCTH MBILICHHS,
WHTEpeca K U3Y4EeHUIO T€OMETPHUH;

dopmupoBaHre QYHKIIMOHATBHON TPAMOTHOCTH, PEIIEBAHTHON T€OMETPUHN: YMEHHSI PacIio-
3HaBaTh MPOSBICHUS T€OMETPUUECKUX TOHATHH, 0ObEKTOB U 3aKOHOMEPHOCTEH B peabHbIX JKU3-
HEHHBIX CUTYAIMsIX U MPU U3yYEHUHU JPYTUX YUEeOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN 1
3aKOHOMEPHOCTEH, MOJICTTMPOBAHUS pEalTbHBIX CUTYAIIHA, HCCIIEIOBAHMUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIPETAINN TIOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTeNIbHBIMU JIMHUSAMH yueOHoro kypca «I'eomerpusi» B 10-11 kitaccax
aBIsOTCs: «lIpsiMbIe M TUIOCKOCTH B MpPOCTpaHCTBe», «MHOrorpanHukm», «Tena BpaiieHus»,
«BeKTOpbI 1 KOOPIMHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHUE «yMETH ONEPUPOBATH MOHATUSIMIY, Pe-
JICBaHTHBIMH T€OMETPHH Ha yriTyOnéHHOM ypoBHe 00yueHns B 1011 kiraccax, OTHOCHTCS KO BCEM



coJiep KaTeNIbHBIM JTUHHUSIM Y4eOHOTo Kypca, a popMUpOBaHUE JIOTHYECKUX YMEHHUN pacripeerns-
€Tcs HE TOJIBKO T10 CO/IepKaTeNIbHBIM JIMHUSAM, HO U TI0 TojaM o0ydenus. Conepxanue oopazoBa-
HUS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHOW pabodel mpo-
rpaMMBI, PacHpeieNEHHBIM 110 ToaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPHHIMIHAIBHBIM BOIIPOCAM O0YYaIOIIHECs] 00paIlaIuch HEOAHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJAJICHUE T€OMETPUYECKHMHU TMOHATUSMH M HaBBIKAMH I1OCIIEI0Ba-
TEJILHO U TIOCTYNATENIbHO, C COOII0ACHNEM MPUHIIUIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIIO-
9aTh B OOLIYIO0 CHCTEMY I'€OMETPHUYECKHX MPEICTABICHUH 00yJarOIMXCsl, PACIIUPSIA U yriTyOusis
e€, 00pa3ysl MPOYHbIE MHO)KECTBEHHBIC CBSI3H.

[Tepexoxa K U3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3aatk ycinoBus i quddepeHnuanin 00y4eHus, IOCTPOSHUS HHINBHUIyalbHBIX 00pa3o-
BaTEJIbHBIX [IPOTPaMM, 00ECIICUUTh YTITYOJIEHHOE H3YUeHHE TEOMETPHUHU KaK COCTaBIIIONIeH yaeo-
HOro npeamera «MaTteMaTHuKa;

MOJATOTOBUTH 00YUAIOMIUXCSI K TIPOIOJHKCHUIO H3YUECHUSI MATEMATHKH C Y4ETOM BBIOOpa Oy-
aylei mpodeccun, odecreunBast MPeeMCTBEHHOCTh MEX/Ty OOIIUM U MPO(ECCHOHAIBHBIM 00pa-
30BaHUEM.

Ha n3ydenue yuebHoro kypca «l'eomerpus» Ha yriayonéHHoM ypoBHe otBoauTcs 204 yaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 vaca (3 gaca B Hezemro).



COJEPKAHUE OBYYEHUA
10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, IPOCTPaHCTBO. [ToHsATHE
00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHoOe pacroyioxeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MapajlieIbHbIC 1
CKpCHIMBAOIIUECA ITPAMBIC. HpI/IBHaKI/I CKpCHIMBAIOIIUXCA MMPAMBIX. HapaJIJICJIBHOCTB NIpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajuIeibHbBIC MPSIMbBIE B MPOCTPAHCTBE, MapalICIbHOCTh TPEX
NPSIMBIX, TTAPAIIICIFHOCTh TPSMON U TUIOCKOCTH. [lapaienbHoe U IEHTPAIbHOE MPOSKTUPOBA-
Hue, m3o0pakenue uryp. OCHOBHBIE CBOKCTBA MapaieIbHOTO MpoeKTupoBanus. M300paxeHne
¢uryp B mapayieqbHONW MPOEKUUHU. YTIBI C COHANPABICHHBIMU CTOPOHAMHM, YTOJl MEXAY Ips-
MBIMHU B TIpocTpaHcTBe. [lapaielbHOCTh MIOCKOCTEH: MapajuieIbHbIe TUIOCKOCTH, CBOWCTBA Ma-
paJuIenbHBIX TUIOCKOCTeH. [IpocTeiimue nmpocTpaHcTBeHHBIE (DUTYPBI HA IJIOCKOCTH: TETPAdIP,
napaieNIenuIe]l, IOCTPOSHUE CEUCHUH.

[lepneHquKyISIpHOCTE MPSIMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE MPSMBIE B IIPOCTPAH-
CTBE, IPSIMbIE TIApAIIJICILHBIC U MEPIICHAUKYIISIPHBIC K TUNIOCKOCTH, IPU3HAK NEPIICHANKYIIPHOCTH
NPSIMOH M TUIOCKOCTH, TEOpEMa O TPSIMOU MEePICHIUKYIAPHOM MI0CKOCTH. OPTOrOHaIBLHOE TPO-
eKTHUpoBaHue. lIepeHIuKyIsap U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYPbl HA TUIOCKOCTb. [lepneHauKyIsIpHOCTD TIIOCKOCTEMN:
MPHU3HAK MEPICHANKYIIIPHOCTH JIBYX IUI0CKOCTel. Teopema o TpEX mepreHIuKyIsIpax.

VYTIIbl B IPOCTPAHCTBE: IOl MEX1Y MPSIMOH | IJIOCKOCTBIO, BYIPAHHBIN YTOJI, JIMHEHHBIH
YTOJI IBYIpaHHOro yria. TpéXrpaHnHblid 1 MHOTOTpaHHbIe yriibl. CBOMCTBA IJIOCKUX YTJIIOB MHOTO-
rpaHHoro yria. CBoHCTBa IVIOCKUX U ABYI'PAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHY-
COB U CHHYCOB JUUIsl TPEXTPAHHOTO yTJIa.

MHororpaHHUKHU

Buasl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrosnpHas npusma, npsmast
Y HAKJIOHHAs IPU3MbI, OOKOBAs ¥ MOJIHAS TIOBEPXHOCTH Mpu3Mbl. [lapaienenumne, mpsMoyroiib-
HBIW MMapajuIesIeIUIIe U ero cBoiicTBa. KpaTyaiiime myTu Ha HOBEPXHOCTH MHOTOTpaHHUKa. Teo-
pema Duinepa. [IpoctpanctBennas teopema Iludaropa. [lupamuna: n-yronpHas nupamuja, mpa-
BUJIbHAS U yceu€HHast nupaMuibl. CBolicTBa pédep U OOKOBBIX TpaHel MpaBUJIbHON MUPaMUIbIL.
[TpaBusIbHBIE MHOTOTPAHHHUKH: MTPaBHIbHAS NIPU3Ma M TPaBUIIbHAS MHPaMK/IA, IPAaBUIIbHAS TpeE-
yrojibHasi MUpaMKia U MPaBUIIbHBIA TeTpadap, Ky0. [IpencraBineHue o npaBUIIBHBIX MHOTOTPAH-
HUKaX: OKTadIp, TOJEKadIp U UKOCAIIP.

Berurciienue 31eMeHTOB MHOTOTPaHHHUKOB: pé0pa, AuaroHa u, yrisl. [Lnomaas 60KoBO#
MMOBEPXHOCTH U MOJIHOW MMOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBAaHUH, TeopemMa 0 O0OKOBO#
MMOBEPXHOCTH MPsIMO Tipu3Mel. [T1omaie 60KOBO# MOBEPXHOCTH ¥ TIOBEPXHOCTH MPABUIIBHOM MH-
paMuIbl, TEOpEMa O TUIONIAIN YCCUYEHHON TUPAMUIbI.

CI/IMMeTpI/IH B ITPOCTPAHCTBC. OJIEMEHTEI CUMMCETPUHU NIPABUJIBHBIX MHOT'OT'PaAHHHUKOB. Cum-
METPHS B IPABHJILHOM MHOTOTPAaHHHUKE: CUMMETPHS MapajuiesIeuIe/1a, CHMMETPHSI TPABHIBHBIX
MPU3M, CAMMETPHUS IPABUIIBHOMN MTUPAMUJIBI.

BeKkTOpbI M KOOPAUHATHI B POCTPAHCTBE

[ToHsATHUS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUTHHEAPHBIC, COHAIIPABIICHHBIE U IPOTHBOIIOJI0XHO HAIPaBICHHBIC BEKTOPhI. PABEHCTBO BEK-
TOpOB. JIeiiCTBUS ¢ BEKTOPAMU: CIOKEHHE M BBIYUTAHUE BEKTOPOB, CYyMMa HECKOJIbKUX BEKTOPOB,



YMHOXEHHE BEKTOpa Ha 4yncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBONCTBA YMHOYKEHUS BEKTOPA
Ha yucio. [lonstue xoMimanapasle BEeKTOphI. [Ipu3Hak koMIUIaHApHOCTH TPEX BEKTOpOB. IIpa-
BMJIO ITapajuienenumnena. Teopema o0 pa3iloKeHUU BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronbHas cuctemMa KOOpAMHAT B npocTpaHcTBe. KoopauHatel Bektopa. CBA3b MEXAy KO-
OpAMHATAMU BEKTOpA U KOOPAMHATaMH TOYEK. YTOJ MEXAy BeKTopamu. CKalsipHOE NIPOU3BENE-
HUE BEKTOPOB.

11 KUIACC

Tesia BpameHust

[TonsTus: UUIMHIpPUYECKas MOBEPXHOCTh, KOHUYECKas MOBEPXHOCTb, cpepuyeckas Mo-
BEPXHOCTh, 0Opasytomiue nopepxHocreid. Tena BparieHus: HUIMHAP, KOHYC, YCEUEHHBIA KOHYC,
cdepa, map. BzaumHoe pacronoxkeHue chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300paskeHue Ten BpalieHus Ha IIocKocTu. Pa3BépTka munmmaapa u konyca. Cummerpus chepbl
U mapa.

O6béM. OcHOBHBIE cBOIICTBa 00BEMOB Tel. Teopema 06 00BEME MPAMOYTOIBHOTO Tapai-
jenenumnesna u cneactBus u3 He€. O0bEM NpsIMON U HAKIIOHHOW MTPU3MBI, WIMHIPA, TUPaMUIbl U
KoHyca. O0BEM mapa ¥ mapoBOro CETMEHTA.

KomOunanuu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BivcanHas B LHJIMHAP, ONKCAH-
Hasi okoJjio runuHApa. [lepecedenue cdepsl u mapa ¢ miaockocteto. Kacanue mapa u chepsl mioc-
KocTbi0. [ToHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO chepsl, chepbl, BIMCAHHONH B MHOTOTPaH-
HUK WIH TEJIO BPALLCHUS.

[Tnomane MOBEPXHOCTH UWJIMHIPA, KOHYca, TUIomaas chepsl u e€ yacteid. [lonodue B mpo-
ctpanctBe. OTHOIIeHHEe 00BEMOB, IIOMIA/Iel ToBepxHOCcTel Moq00HbIX Guryp. [IpeobpasoBanue
nonooust, roMmoTeTus. Perienue 3a/1a4 Ha INIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKHUX Me-
TOJIOB.

[TocTpoeHne cedyeHWd MHOTOTPAHHHMKOB W Tell BpAlllEHUS: CeUeHHUs IIMHApa (mapai-
JIETBHO M MEPIIEHANKYIIIPHO OCH), CEYEHHUsI KOHYca (TapasuleibHble OCHOBAaHUIO U MPOXOSIINE
yepe3 BepIINHY), CEYeHHUs 11apa, METOAbl TIOCTPOCHUS CEUEHUI: METO/I CJIEI0B, METOJl BHYTPEH-
HETO NPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTtpancTBe. Onepanny HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CaoiicTBa BEKTOpHOT0 YMHOKeHus. [IpsMoyroibHas cuctema KoopinHaT B mpocTpanctse. Koop-
nuHATHl BekTopa. Pa3nokenune BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIN METOJ NP perie-
HUH F€OMETPUYECKUX 3a]1a4.

J{BH2KeHHS B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OTobOpaxkeHus. J[BrkeHus u paBeHcTBO ¢uryp. OO1Ire cBoii-
CTBA JABWKCHUH. BUbI NBMKEHUI: NTapasuIeNIbHbIN IIEPEHOC, NEHTPAJIbHASI CUMMETPUS, 3€pKaJlb-
Hasi CHMMETpHS, TOBOPOT BOKPYT npsimoit. [IpeobpazoBanus nonobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «(I'EOMET-
PHS» (YITJYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OBPA30-
BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknaHcKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YUYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEH-
HOTO WICHA POCCUICKOTO O0IIECTBa, MPEACTABICHUE O MATEMAaTHICCKIX OCHOBAX (PYHKIIMOHUPO-
BaHHS Pa3IMYHBIX CTPYKTYD, SABJICHUH, MPOIEAYP IPAKIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCHI U
JPYTroe), yMEHUE B3aMMOJICCTBOBATh C COIIMAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUHU C UX (YHK-
USMH U HA3HAUCHHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSILIEMY POCCHIICKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHE K JOCTHXKEHHSIM POCCHUHCKHUX
MAaTEMaTUKOB U POCCUHCKON MAaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JTOCTUKEHUM B APY-
TUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOr0o Hapoia, chOPMUPOBAHHOCTh HPABCTBEH-
HOT'O CO3HAHMS, ITUYECKOTO MOBEJICHHUS, CBI3aHHOTO C IPAKTUYECKUM PUMEHEHUEM JTIOCTUKEHUN
HayKU U JI€SITEIIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJIA B IOCTPOCHHUE YCTOMUMUBOTO Oy 1y-
IIIETO;

4) 3cTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAs SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHUHN, BOCIPUUMYHUBOCTh K MAaTEMAaTHYECKHUM acCIleKTaM pas3-
JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusnyeckoe BOCNIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MAaTEMAaTUUYECKHUE 3HAHUS B UHTEpPECAX 3/I0POBOTO
u 6e3omacHoro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO (3I0pOBOE MUTA-
HUe, cOATaHCUPOBAHHBIN PEeKUM 3aHITHIA U OTIbIXa, peryispHas (Gusndeckas akTUBHOCTH), u-
3MYECKOE COBEPIICHCTBOBAHUE MTPU 3aHATHUIX CIIOPTHUBHO-030POBUTEIHHOM EATETLHOCTHIO;

6) Tpya0BO€ BOCIIMTAHUE:

TOTOBHOCTh K TPY/Iy, OCO3HAHHME IIEHHOCTHU TPYAOIIO0Hs, UHTEPEC K Pa3IudHbIM cepam
npodeccnoHaNbHOM JesITeNbHOCTH, CBI3aHHBIM C MATEMATHUKOHN U €€ MPUIIOKEHUSIMU, YMEHUE CO-
BepIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC
TJIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTEMaTUYECKOMY 00pa30BaHUIO U caMOOOpa30BaHMIO Ha
MPOTSHKEHUH BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUH MPAKTHYCCKUX 3a7ad
MaTeMaTUYeCKOW HaNpaBIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTH KOJOTHYECKON KYIbTYphI, TOHUMAHHE BIUSHUS COIUATBHO-IKOHO-
MUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COIMAILHOM Cpe/bl, OCO3HAHKE TTI00aThHOTO
XapakTepa IKOJIIOTUYECKUX MPoOIIeM, OpUEHTAINS Ha PUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUHN IS
perieHus 3a7a4 B 00JI1aCTH OKPYXKAIOIIEH CPe/ibl, TUIIAHUPOBAHKE MTOCTYITKOB U OIIEHKU UX BO3MOXK-
HBIX TTOCJIEICTBUH I OKPY>KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BH-
THUS HAYKU U OOIIECTBEHHOHN MPAaKTUKH, TOHUMAaHUE MAaTeMaTHUECKONW HAyKH KakK c(epbl uenoBe-
YECKOU JI€ATEIbHOCTH, ATAOB €€ pa3BUTHSI M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBUIM3ALMH, OBJIAJIe-
HUE A3bIKOM MaTEMAaTHKU U MaTEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPa, TOTOB-
HOCTb OCYIIECTBIISITH IPOEKTHYIO M HCCIIECIOBATEIBCKYIO NEATEIbHOCTh WHAMBHUIYAIBHO U B

rpyme.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble JJornueckue aeicTBusA:

BBISBJISITH U XaPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKN MATEMATHUYECKUX 0OBEKTOB, TIOHS-
TUH, OTHOIICHUN MEXKIY MOHSATHAMU, (POPMYIUPOBATH OMIPEICICHHSI TOHATUI, YCTAHABITUBATH CY-
IIECTBEHHBIN MPU3HAK KIaccu(UKAIMK, OCHOBAHUS AJ11 0000IICHUS U CPABHEHUS, KPUTEPUH IIPO-
BOJMMOTO aHAJIN3a;

BOCTIPUHUMATE, POPMYITUPOBATEH U MPEOOPA30OBBIBATE CYXKICHHS: YTBEPIUTSIBHBIC H OTPH-
HareabHbIe, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEYUs B (akTax,
JAHHBIX, HAOMIOJIEHUSX U YTBEPKICHUX, MpesiaraTb KpUTEPUU ISl BBIABICHUSI 3aKOHOMEPHO-
CTE! U IPOTUBOPEUHNIA;

JiefaTh BBIBOJIBI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JICIYKTUBHBIX U MHAYKTHBHBIX yMO-
3aKJIIOYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JTOKAa3aTelbCTBA MAaTEMATUYECKUX YTBEPKIACHUN (TIPSMBIE U OT
MIPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBI-
BaTh COOCTBEHHBIE CYXKJIEHUS U BBHIBOJIBI;

BBIOHpATh CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIICHHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue AeiicTBUS:

MCITOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HaHUsI, (hOPMYITUPOBAThH
BOMPOCHI, PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (popMu-
pOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAHHUE 110 YCTAHOB-
JICHUIO0 0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOLIECCa, BBISIBICHUIO 3aBUCHMO-
CTel MeX 1y 00BEKTaMHU, SIBICHUSMHU, TIPOIIECCAMU;

CaMOCTOSITENEHO (POPMYITUPOBATH 000OIIEHUS U BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, UCCIICIOBAHUSI, OIICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000111eHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pabora ¢ nnpopmanmeit:

BBISIBIIATH eOUIUTHI HHMDOPMAIH, JTaHHBIX, HECOOXOIUMBIX JIJIsI OTBETA HA BOTIPOC U JJIS
pelieHus 3a1a4u;

BBIOHMpaTh HH(OPMAIIMIO U3 HCTOYHUKOB PA3TUYHBIX THIIOB, aHATH3UPOBAThH, CHCTEMATH3H-
pOBaTh U UHTEPIPETUPOBATH HH(DOPMAITHIO PA3TIMIHBIX BUIOB U (HOPM MPEICTABICHUS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, TIPECTABIATH €€ B pa3IUIHBIX (hopMax, HIUTFOCTPUPOBATH
rpadguyecku;



OLICHUBATh HAAEKHOCTh MH(OpPMALMU MO CaMOCTOSITENBHO CHOPMYITUPOBAHHBIM KpUTE-
pHSIM.

KoMMyHuKaTHBHBIE YHUBEpPcAJIbHbIE yueOHbIe JeiicTBUS

Oob1menne:

BOCIIPUHUMATHL U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBHH C YCJIOBHUSMH U LEIAMHU 00-
IIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M TUCHMCHHBIX TEKCTaX,
JdaBaThb ITOSICHCHUS 110 XOIIy pemeHI/m 3ajJa4du, KOMMGHTI/IpOBaTB HOHy‘-IGHHBIfI pGSyJIbTaT;

B X0J1¢ 00CY>KIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOU TeMBbI, IPOOIEMBI, pe-
II1aeMOM 3aJ1a4yM, BBICKA3bIBATh MJICH, HAIICJICHHBIC HAa TIOMCK PELICHUS, COITOCTABIISATh CBOU CYK-
JICHUS C CY)KIACHHUSAMH JAPYTUX YYaCTHHKOB JHaJiora, OOHAPYKHBATh PA3JIMYME U CXOACTBO MO3H-
Ui, B KOPPEKTHOU (hopme (HOpMyITHpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTABIISITh PE3YNIbTATHI PEIICHUS 3a7auH, SKCIIEpUMEHTa, UCCIIeIOBaHMS, IIPOCKTa, ca-
MOCTOSITEIBHO BHIOMpATh (hopMaT BHICTYIICHHS C YYETOM 3ajay MPE3CHTAUU U 0COOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe AelicTBUS

Camoopranu3aums:

COCTaBJIATH IUIaH, AITOPUTM pEILEeHUs 3a1a4M, BBIOUpATh CIIOCO0 pelIeHus ¢ y4ETOM uMe-
IOLIMXCS] PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh U KOPPEKTUPOBATh Bapu-
aHTBI peLIEHUI ¢ yu€TOM HOBOM MH(QOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJIEKT:

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peQUIEKCUU KaK OCO3HAHMs COBEPILAEMBIX JCHCTBUI
U MBICIUTEIbHBIX IPOLIECCOB, MX pE3yJbTAaTOB, BJIAJETh CIOCO0AMM CaMOIPOBEPKH, CaMoO-
KOHTPOJIS TIpoLiecca M pe3ysbTara peleHnsl MaTeMaTHYecKon 3a/1aui;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHNUH 3a/1a4l, BHOCUTH KOp-
PEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAAEHHBIX OIINOOK, BbISIB-
JIEHHBIX TPYJIHOCTEM;

OLIEHUBATh COOTBETCTBUE pe3yJIbTaTa eNU U YCIOBUAM, OOBACHATH IPUUUHBI TOCTUKEHUS
WA HEJIOCTHIKEHUS pe3yIbTaToOB JIeTEIbHOCTH, HAXOIUTh OIIUOKY, JaBaTh OLIEHKY IPHOOpeTEH-
HOMY OTIBITY.

CoBMecTHasl 1eTeJIbHOCTh:

MOHMMATb U UCIIOIb30BaTh IPEUMYIIECTBA KOMaHAHON U MHIUBUyalbHOU pabOThI IPH pe-
IIeHUH y4eOHBIX 3aa4, IPUHUMATD 11eJIb COBMECTHOM J1€ATEIbHOCTH, IUIAaHUPOBATh OPraHU3aLINIO
COBMECTHOH pabOThI, pacpeaessTh BUAbI PadOT, J0rOBapuBaThCs, 00CYKIaTh IPOLIECC U PE3YIb-
TaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyHHoBbIX (hopMax paboThl (0OCYXAeHHsS, OOMEH MHEHMH, «MO3TOBBIE
LITYPMbI» U UHBIE), BBIMIOIHSITH CBOIO YacTh paOOThI M KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTUMU
YJIeHaMHU KOMaH/Ibl, OIEHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT 1O KpUTEPUsIM, chop-
MYJIMPOBAHHBIM Y4aCTHUKaMH B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIbTATHI



K xonmy 10 kjacca o0ydaronuiics HaydnuTCst:

CBOOO/IHO OTIEpUPOBATh OCHOBHBIMH MTOHATHSIMU CTEPEOMETPHH NIPU PEIICHNH 3a]1a4 1
IIPOBEICHUN MaTEMaTUYECKUX PACCYKACHUM;

IMPUMCHATH AKCUOMBI CTCPECOMCTPHUHU U CICACTBUA U3 HUX IPHU PCHICHUN I'COMETPUUC-
CKHX 3a/1a4;

KJIacCcu(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE PSMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE;

CBOGOI[HO ONCprupoOBaTh NOHATUAMU, CBA3AHHBIMU C YIJIaMH B IIPOCTPAHCTBC: MCKAY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTHIO;

CBOOO/IHO OIIEPUPOBATH MMOHATHSIMH, CBS3aHHBIMUA C MHOTOT DAHHUKAMH;

CBOOOJTHO PACMO3HABATh OCHOBHBIE BU/Ibl MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUAa, Ipsi-
MOYTOJIbHBIN Napajuieenunesn, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHMS JUTS KITaCCU(DHUKAIIH;
CBOOOIHO OTIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPaHHHUKOB IIJIOC-
KOCTBIO;

BBITIOJTHSATH IMApAJLISIBHOE, [ICHTPAIEHOE H OPTOTOHAIBHOE MPOCKTUPOBAHUE PUTYD Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHst (PUTYp Ha ITIOCKOCTH;

CTPOUTH CCUCHUSA MHOT'OT'PAaHHUKOB pa3JIMYHbIMHA MCTOAaMHU, BBIIIOJHATDH (BI)IHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH IJIOLIA/IM TOBEPXHOCTEN MHOTOTpaHHUKOB (TIpU3Ma, MUpaMuUAa), FEOMETPHU-
YECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBO6OI{HO ONCprUpOBaATh NOHATUAMUA: CUMMCTPHUA B ITPOCTPAHCTBE, HECHTP, OCh U I1JIOC-
KOCTb CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYDHI;

CBOOOJTHO ONEPUPOBATH MOHATHIMHM, COOTBETCTBYIOLMMH BEKTOpaM M KOOpAWHATaM B
HPOCTPAHCTBE;

BBITOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3a/1aun Ha JJOKa3aTelbCTBO MAaTEMATUYECKUX OTHOIICHWH M HaXOXKICHHE Teo-
METPUYECKUX BEIMYMH, IPUMEHSS] U3BECTHBIE METO/IbI IIPH PEIICHUN MaTeMaTUYeCKUX
3a/]1a4 MOBBIIIEHHOT'O M BHICOKOTO YPOBHSI CJI0XKHOCTH;

OPUMEHSATH MPOCTEHIINE MPOrpaMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHHMKAIIMOHHbIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUUECKUX 3a]1ay;

U3BJIEKaTh, IPe0OPa30BBIBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO O POCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHSATH OJyYeHHbIE 3HaHUS Ha IPAKTUKE: CPAaBHUBATh U aHAJM3UPOBATh PeabHbIe
CUTyallu, MMIPUMCHATH U3YYCHHBIC ITIOHATHA B IIPOLCCCC NMMONCKA PCHICHUSA MaTEMaTH4YC-
CKU c(OpMYIMPOBAHHOM MPOOIEMBbI, MOJEINPOBATH PeasIbHbIE CUTYAllUU Ha S3BIKE I'€0-
METPHUH, UCCIIE0BATh MOCTPOSHHBIE MOJAETH C UCIOIb30BAHUEM T€OMETPUUECKUX T10-
HATHA W TeopeM, ammapara anreOpbl, peuiarb MpakTUYecKHe 3aJayH, CBSI3aHHBIE C
HaXO0XIACHUEM I'COMCTPUYCCKUX BEIINYNH,

UMETb NPEACTABICHUs 00 OCHOBHBIX JTaNax pasBUTH T€OMETPUM KaK COCTAaBHOM 4acTH
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xoniy 11 kiacca oOyJaronuiicss HaydnuTCs:

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IWIMHJIPHYECKON, KOHHYECKON 1
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;



ONIEpUPOBATH MOHATHSAMH, CBS3aHHBIMU C TEJAMH BPAILLCHUS: IMJIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Tella BpalleHus (IUIMHAP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI
IIOJIyYEHUS TeJl BpalllEHUs;

KJaccu(puIUpoBaTh B3aMMHOE PacloyiokeHue c(hepbl U INIOCKOCTH;

BBIYUCIISATh BETMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJl BPALICHUs, 00BbEMBI U ILJIO-
111a]I1 TIOBEPXHOCTEN MHOTOIPAaHHUKOB U TEJ BPAIllEHUs, TEOMETPUUECKUX TEJ C IpUMeE-
HeHueM (popmyir;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AaHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMMCAaHHBIA OKOJIO chepsl,
cdepa, BIUCaHHAs. B MHOIOI'PaHHUK UJIM TEJIO BPAILEHUS;

BBIYUCIIATh COOTHOLICHHS MEX]y IUIOIIAJIMK [TOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
T,

n300paxarb U3y4aeMble (QUTypbI, BBIIOIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYH-
KOB IPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUs Tell Bpa-
IICHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U IPE0OPa30BbIBaTh HH(POPMALIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeACTaBICHHYIO Ha YePTeKaxX U pUCYHKAX;

CBOOOHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIM HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOP/IMHAT;

pelaTb reoOMeTpUYECKHe 3a/1a4l Ha BBIYMCICHUE YITIOB MEXJY NMPSAMBIMU U IJIOCKO-
CTSIMM, BBIYMCIIEHUE PACCTOSHUI OT TOUKH J10 INIOCKOCTH, B 11€JIOM, Ha IPUMEHEHHE BEK-
TOPHO-KOOPJAWHATHOTO METO/1a IPU PEILIECHUN;

CBOOOJTHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBINOJIHATH N300paXK€HUsI MHOTOIPaHHUKOB U TEJ BpallleHHsI IPH MapajuleIbHOM Tepe-
HOCE, IEHTPAITBHON CUMMETPHH, 3€pPKAIbHOW CHMMETPHUH, IIPH MOBOPOTE BOKPYT TpS-
MOM, peoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TeJl BPAILlEHUsI: CEUeHUS HMIMHIpa (MTapajuiebHO
U TIEPIIEHNKYJISIPHO OCH), CEUEHUS KOHYca (TapaielbHble OCHOBAaHHUIO U MPOXOISIINE
yepes BepIINHY), CEUCHUS 11apa;

HCIIOJIb30BaTh METO/Ibl IOCTPOEHHUS CEYEHHI: METO]] CJI€/10B, METO]l BHYTPEHHETO Mpo-
€KTHPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHMS,;

NPUMEHSTHh reoOMeTprudeckne (HakThl I peleHHs] CTEpeOMETPUUYECKHUX 3aau, Ipearo-
JararoIyx HECKOJIbKO IIaroB PeIIeHus, €ClI yCIOBUS PUMEHEHHS 3aaHbl B IBHOW U
HEsIBHOHU (opMme;

pelath 3aJa4u Ha J0Ka3aTelbCTBO MAaTEMAaTUYECKHX OTHOLIEHWH M HaXOXXJICHHE Ieo-
METPUYECKUX BEITMYNH;

OPUMEHSTH MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
pEIIeHNU CTEPEOMETPUUECKHX 33/1aY;

NPUMEHSATH MOJyYeHHbIE 3HAHUS Ha MpaKTHKe: CPAaBHUBATh, aHAJIU3UPOBATh U OLIEHH-
BaTh peaJIbHbIC CUTYalluH, PAMEHSTh H3y4YCHHBIC TIOHSATHS, TEOPEMBI, CBOWCTBA B ITPO-



1ecce MOMCKa pelIeHUs] MaTeMaTH4eCKU CPOPMYIUPOBAHHONW MPOOIEMBI, MOAEIUPO-
BaTh peajbHbIE CUTYAl[MN Ha S3bIKE T€OMETPUH, UCCIIEN0BATh MIOCTPOEHHBIE MOJENIHN C
UCIIOJIb30BaHUEM TE€OMETPUYECKUX IOHATUN M TEOpeM, almapara anareOpbl, pelaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXOKIEHUEM I€OMETPUUECKUX BEINYHH;

UMETb IPEACTaBICHUs 00 OCHOBHBIX JTaNax pa3BUTHUs T€OMETPUM KaK COCTAaBHOM 4acTH
(byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

JyiekTpoHHbBbIE (LU (-

Ne HaumeHoBaHuUe pa3/1eJioB U TeM MPO-
KoHTpoin- IpakTnye- poBbIe) 00pa3oBa-
n/n rpaMMbl Bcero
HbIe pad0ThI | CKHe padoThbI TeJbHbIC PeCypPChI
1 BBenenue B crepeoMeTpHio 23 1 Axnacc py
5 B3anMHOe pacrionokeHue npsiMsIx B IIPO- 5 1 Sxnace py
CTpaHCTBE
3 [MTapannensHOCTh MPSIMBIX M TUIOCKOCTEH B 8 SIxnace py
NPOCTPAHCTBE
4 HepvneHImenapHOCTL MPSIMBIX U TUIOCKO- o5 Sxnace py
CTEl B IIPOCTPAHCTBE
5 VYTIIbI B pacCTOSTHUS 16 1 Sxnace py
MHororpaHHUKH 7 1 Sknacc py
BekTopsl B pocTpaHcTBE 12 Skmacc py
8 HOBTOPGHI/IC, 0000111eHIE U CUCTeMaTH3AIUS 5 9 Sxnace py
3HaHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KUIACC

Kosun4yecTBo yacoB JJyieKTpOoHHBIe (LU ppo-
HaumeHoBaHue pa3/1esioB 1 TeM NpPO-
Ne n/m Konrpo.n- IpakTuye- Bbl€) 00pa3oBaTeJib-
rpPaMMbl Bcero
Hble padoThI cKHe padoThl HbI€ pecypchbl
1 AHanuTAYecKasi reOMETPHs 15 1 Sknacc py
5 HOBTopeHI/ie, 00001IIeHIE ¥ CUCTeMAaTH3a- 15 1 Slxnace py
1Us 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17 SAxnacc py
Tena BpamieHus 24 SAxnace py
5 [Tnomaau NOBEpXHOCTH U 0OBEMBI KPYT- 9 1 Sxnace py
JIBIX TEIT
6 JIBrokeHust 5 1 Sknace py
7 HOBTOpeHIiI'e, 000011IeHIe ¥ CUCTeMAaTH3a- 17 5 Sxnace py
WS 3HAHU]
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
Ne Kon- IpakTHye- Aara uuppoBbie 00-
Tema ypoka Hsyue-
n/n Bcero TPOJILHBIE CKHe pa- st pa3zoBareJib-
padoThI 00THI HBbI€ pecypChl
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PU-
1 CYHKE TJIOCKOCTH, TTapaJIeIbHBIX MPSIMBIX 1 0 0 Sxnace py
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonsTHS CTEpeOMeTpHH: TOYKa, IPsMas,
IUIOCKOCTB, TPOCTpaHCTBO. OCHOBHBIE Ipa-
2 BUJIa M300paKECHNUS HA PUCYHKE TUIOCKOCTH, 1 0 0 Sxnacc py
napauleJIbHBIX IPSAMbIX (OTPE3KOB), cepe-
JIMHBI OTpE3Ka
[NonsTHA: NepeceKaromuecs MI0CKOCTH, I1e-
3 pecekarolecs npsiMasi ¥ IiocKocThb; MOIy- 1 0 0 SAxnacc py
HPOCTPAHCTBO
[onsTus: mepecekaromuecs MIOCKOCTH, TIe-
4 pecekaromuecs npsMasi ¥ MI0CKOCTb; MOJTy- 1 0 0 Sxnace py
HPOCTPAHCTBO
MHororpaHHUKH, H300pakeHNE MPOCTEUIITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIO- 1 0 0 SAxnacc py
MHUX 00BEKTOB
MHororpanH1KH, U300pakeHne IPOCTEHIIINX
6 MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIO- 1 0 0 SAxnacc py

MHUX 00BLEKTOB




AKCHOMBI CTEPEOMETPUU U TIEPBBIE CIIE]I-
CTBUS U3 HUX

Slknacc py

AKCHOMBI CTEpEOMETPHUU U TEPBBIE ClIE-
CTBUS U3 HUX

Sknacc py

AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIIE]I-
cTBUs 13 HUX. CIIocoObI 3aJaHUS IPSMBIX H
IUIOCKOCTEH B mpocTpancTe. O003HAUCHUS
IPSIMBIX U TUIOCKOCTEH

Slknacc py

10

N306paxkenue ceueHuit nupamubl, Kyoa u

IIPU3MBIL, KOTOPbIE ITPOXOJAT uepe3 ux peéopa.

H300paxeHue nepeceyeHus: Noay4YeHHBIX
IJI0CKOCTe!. PackpammBanyue NOCTPOEHHBIX
CEUYEHUM pa3HbIMU LIBETAMH

Slknacc py

11

N3o06paxkenue ceueHuii nupamuabl, Kyda u

IIPU3MBIL, KOTOPbIE TPOXOJAT uepe3 ux peéopa.

N306paxkenue nepeceueHrs MOIy4eHHBIX
IIJIOCKOCTEN. PackpalmmBaHue NOCTPOCHHBIX
CEYEHUH pa3HbIMU LIBETAMHU

Slknacc py

12

N3o06paxkenue ceueHnit nupamuabl, Kyoa u

IPU3MBIL, KOTOPBIE TPOXOJAT uepe3 ux péopa.

N306paxkenue nepeceueHus NOIyYEHHBIX
IIJIOCKOCTEN. PackpammBaHue NOCTPOCHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

Sxiace py

13

N306paxenue cedeHnit mupamuibl, Kyoa u

MPU3MBIL, KOTOPBIE TPOXOAT uepes ux péopa.

N3o06paxeHnue nepeceyeHus MoIy4eHHbIX
IIJIOCKOCTEN. PackpammBaHne NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAaMU

Sxiace py

14

Merton cres1oB it MOCTPOSHUS CEYCHHIMA

Sknacc py




15

Merton cieoB AJisi IOCTPOCHUS CEUCHUI.
CBolicTBa nepeceyeHn i NpsIMbIX U MJI0CKO-
crei

Slknacc py

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nnepeceuyeHuit psAIMbIX U MJIOCKO-
creit

Slknacc py

17

[TocTpoenue cedyeHuit B mupaMuie, Kyoe mo
TpéM Toukam Ha pEOpax. Co3znaHue BbIHOC-
HBIX YepTEXKEeH U 3alKCh IAroB MOCTPOSHUS

Sknacc py

18

[TocTpoenue ceuenuii B mupamuje, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue BBHIHOC-
HBIX YEPTEKEU U 3alHCh IIAr0B MOCTPOCHUS

Sknacc py

19

[TocTpoenwne ceuenuii B mupamuze, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue BBHIHOC-
HBIX YEPTEKEW U 3aMKCh 1LIAr0OB MOCTPOEHUS

Sknacc py

20

[TocTpoenue ceuenuit B nupamuie, Kyoe mo
TpéM ToukaMm Ha pébpax. Co3aHue BHIHOC-
HBIX YepTeKel U 3alKCh 1aroB MOCTPOCHUS

Sxnace py

21

IToBTOpenue miannmerpun: Teopema o npo-
HNOPIHOHABHBIX oTpe3kax. [lonoOue Tpe-
YTOJIbHUKOB

Sxiace py

22

[ToBrOpenue nmnanumerpun: Teopema Mene-
J1as. PacueThl B c€UEHHMAX Ha BEIHOCHBIX quep-
Texax. Mcropus pa3BuTus i1aHUMETPUH U
CTepeOMeTpUH

Sknacc py

23

KonTponbhas pabora "AKCHOMBI CTEPEOMET-
pun. Ceuenus"

Sxiace py




24

B3anmHOe pacnosiokeHne npsmMbIX B IIPo-
ctpancTBe. CKpelmBaronyecs npsiMple.
[Ipu3naku ckpemmBaromuxcs npsmeix. [la-
pajieNbHbIE NPSMBIE B IPOCTPAHCTBE

Slknacc py

25

TeopeMa 0 cyI1eCTBOBaHUHU U €IMHCTBEHHO-
CTU NIPSAMOU NIapaJuIeIbHOW JaHHOW MTPSMOM,
IIPOXOIIEH Yepe3 TOUKY IPOCTPAHCTBA U
He JIeKalllel Ha JaHHOU npsMon. Jlemma o
IIEPECEUCHUH NapAIUICIIBHBIX MPAMBIX IUIOC-
KOCTBIO

Sknacc py

26

[TapamiensHOCTB Tpex npsmbIx. Teopema o
TPEX NapaJIeIbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIIMXCS NIPSAMBIX

Sknacc py

27

[TapannensHoe poekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapajuieIbHOTO MPOCKTUPOBAHMUSI.
N3o0paxenue pa3HbiX GUTYp B Mapaielib-
HOW MPOECKIUH

Sknacc py

28

IlenTpanbHas NpoeKLUKs. YTOI ¢ COHAIIpaB-
JIEHHBIMHU CTOPOHAMU. YTOJI MEXKIy Mps-
MBIMH

Sxiace py

29

3aja4yn Ha JOKa3aTeILCTBO U UCCIICIOBAHHE,
CBSI3aHHBIC C PACIIOJIOKEHUEM MIPSIMBIX B
IPOCTPAHCTBE

Sxiace py

30

[lonsTHs: mapamienbHOCTh IPSIMOH U ILIOC-
KOCTH B IipocTpaHcTie. [Ipu3Hak napamnens-
HOCTH IPSIMOU U IIockocTH. CBOMCTBA Ia-
paJIIEIBHOCTH MPSIMON U IIJIOCKOCTH

Sknacc py




31

['eomeTpryeckue 3a7aun Ha BBIYUCICHUE U
JTI0Ka3aTeNNbCTBO, CBSI3aHHBIE C MapalieIbHO-
CTBIO MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

Slknacc py

32

[ToctpoeHue ceueHusi, MPOXOIAILIETO Yepes
JIAHHYIO MPSIMYIO Ha YEPTEKE U Mapaieb-
HOT'0 JIpyrou npamoil. Pacu€r oTHomeHuim

Slknacc py

33

[TapannenpHas NPOEKIUs, IPUMEHEHHE IS
MOCTPOCHHUS CEUCHUI KyOa U mapasuienenu-
neaa. CBoiicTBa napajuiesenune1a u Ipu3mMbl

Sknacc py

34

[TapannensHbie mnockoctu. [Ipusnaku na-
paJUIETIbHOCTH JBYX IJIOCKOCTEN

Slknacc py

35

Teopema o mapamIeabHOCTA U €TUHCTBEHHO-
CTH IUJIOCKOCTH, ITPOXOSAIIEH Yepe3 TOUKY,
HE NPUHALJIEKANTYIO TAHHOU IIJIOCKOCTH U
CIIEICTBUS U3 HEE

Sknacc py

36

CBoiicTBa napayjIeNbHBIX IIOCKOCTEN: O Na-
PaJUIENIBHOCTH MPSMBIX [IEPECEUECHUS IIPHU T1e-
pPECEUEHNH JABYX MapaJIECIbHbBIX IIJIOCKOCTEN
TpeThen

Sknacc py

37

CBoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX MPSAMBIX, 3aKIIO-
4EHHBIX MEXAY NapaieIbHbIMU IIOCKO-
CTSIMH; O TIEPECEUEHUH NPSMOIL ¢ IByMs a-
paJlIeNIbHBIMU IIJIOCKOCTSMU

Sknacc py

38

[ToBTopenue: Teopema [Iudaropa Ha mimocko-
CTU

Sknacc py

39

[ToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIb-
HOT'O TPEYTrOJbHUKA

Sxiace py




CoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO Napaie-

40 Sxnace py
jenureaa
Brruncnenue JJiMH OTPE3KOB B KyOe U mpsi-

41 P Y P Sknacc py
MOYTOJIbHOM IapaJuleIeuIeie
[IeprieHIUKYIAPHOCTD IPSIMOU U IIJIOCKOCTH.

42 [Ipu3Hak nepneHAUKyIIPHOCTH IPSIMON U Sknacc py
IUIOCKOCTH
[IeprieHIUKYIAPHOCTD IPSIMOU U IIJIOCKOCTH.

43 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U SAxnacc py
IJIOCKOCTH
Teopema o CylecCTBOBaHUH U €IMHCTBEHHO-
CTU MPAMOH, IIPOXOIAIIEH Yepe3 TOUKY IIPO-

44 P > 1P P . yp Sxmacc py
CTpaHCTBa U MEPHEHANKYISIPHON K IIIOCKO-
CTH
[110CKOCTH U IEPIIEHAUKYIISIPHBIE UM TIPsi-

45 P YIp P Sknacc py
MbI€ B MHOTOTPaHHHUKAX
[1nockocTH 1 NeprneH UKy pHbIE UM Ipsi-

46 P YIp P Sxnace py
MbI€ B MHOTOTPaHHHUKAX
[lepnennukynsip u HaknoHHas. [Toctpoenue

47 p YIp P Sknacc py
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
[lepnennukynsip u HaknoHHas. [Toctpoenue

48 P yp P Sxnace py
NEepPHEHANKYIISIPa U3 TOYKU HA MPSAMYIO
TeopeMa o TpEx neprneHIuKyIsIpax (mpsamast

49 p P P yaapax (1p SAxnacc py
u oOpartHas)
TeopeMa o TpEX neprneHIuKyIsIpax (mpsamast

50 P P P yaapax (1p SAxnacc py
U oOpaTHas)

51 VYron Mexay CKpelMBaoIUMHUCS TPSIMbIMU Sknacc py




[Touck neprneHaANKYIJIApHBIX MPSAMBIX C IIOMO-

52 . Sxnace py
IIbIO EPIEHIUKYISIPHBIX TUIOCKOCTEN

53 OpTOroHanbHO€ IPOEKTUPOBAHUE Sknace py
[TocTpoenue ceuenuit kyba, Ipu3Mbl, Ipa-

o4 BUJILHOM NIUPaMUbI C TOMOILBIO OPTOrO- Skiace py
HaJIbHOM MPOEKINU
[TocTpoenue ceuenuit Kyda, mpu3MBbl, pa-

55 BUJIBHOM IIMPAMMJIBI C IOMOLIBIO OPTOTO- Skiace py
HaJbHOM MPOEKINU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO

56 III0CKOCTH. [1I1ocCKOCTH CHMMETpUIA B MHOTO- Sknacc py
rpaHHUKAX
[Ipu3Hak nepneHuKyISIPHOCTH IPSIMOUA U

57 P P Y P SAxnace py
IJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU
IIpaBunbHBIE MHOTOIpaHHUKU. Pacuér pac-

58 paBHII p p Sknacc py
CTOSIHMM OT TOYKH JI0 TNIOCKOCTHU
IIpaBunbHbIE MHOTOrpaHHUKHU. PacyéT pac-

59 papul p p Sxnacc py
CTOSIHMM OT TOYKH JI0 TNIOCKOCTHU
Crioco0bl OMYCTUTh MEPHEHIUKYIISAPbI: CUM-

60 METpHUS, CIIBUT TOYKH I10 MapajieTbHOMN Nps- SAxnacc py
MOM
CnBur 1o HenapasuIeIbHON NPSAMOM, U3MEHe-

61 - Sxnace py
HUE PacCTOSHUN
KonTtponbHas pabora "B3anmuoe pacrosno-

62 YKEHHE MPSAMBIX U INIOCKOCTEN B IPOCTPAH- SAxnacc py

cTBe"




63

[ToBTOpEHME: Yyro MEX Iy MPSIMBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIb-
HOM TPEYTroJbHUKE, TEOpeMa KOCHHYCOB

Slknacc py

64

[ToBTOpEHME: YrOoa MEXAY CKpEIUBatOLIU-
MUCS IPSIMBIMH B IIPOCTPAHCTBE

Sknacc py

65

FGOMeTpI/I‘-IeCKI/Ie MCTOAbI BBIYHUCJIICHUA yTIJIa
MCXKAY NPSAMBIMHA B MHOI'OI'PAHHHUKAX

Slknacc py

66

JIByrpansblii yros. CBOMCTBO JTUHENHBIX yT-
JIOB IBYTPaHHOIO yrjia

Slknacc py

67

[lepnenaukynsipHsle maockocTH. CBoiicTBa
B3aMMHO NEPIEHIUKYISPHBIX IIIOCKOCTEN

Sknacc py

68

ITpusHak neprneHuKyJIIpHOCTH IIOCKOCTEMH;
TeopeMa O MPSIMOU IEPEeCcedeHUs ABYX II0C-
KOCTEH MEePIEHAUKYJISIPHBIX TPEThEH I1J10C-
KOCTH

Sknacc py

69

[TpsaMoyronbHbIM napaienenunesn; Kyo; us-
MEpPEHHUs, CBOICTBA MPSAMOYTOJIBHOTO Mapal-
Jenenunena

Sxace py

70

Teopema o0 AuaroHau NpsIMOYrojabHOIO Ia-
pajuIenenuIeaa u CIeACTBUE U3 Heé

Sknacc py

71

CrepeomeTpuiecKkue v MpUKIIaHbIC 3aa9H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJIOCKOCTH

Sxiace py

72

[ToBTOpEHME: CKpeIIMUBatOIIUECs IPsSIMBbIE,
napaiesibHble IIIOCKOCTH B CTaHAapPTHBIX
MHOT'OTPaHHHKAX

Sxiace py

73

[Tapa napanmienbHbIX IIOCKOCTEW HA CKpe-
HIMBAIOIINXCS IPSAMBIX, PACCTOSTHUE MEXIY

Sxiace py




CKPCIIUBAOIHUMUCS ITPSAMBIMHA B ITPOCTBIX
CUTyalusax

PaccTosane ot TOUKH 10 IINIOCKOCTH, paCCTO-

74 N Sknacc py
SIHHE OT IPSIMOM J10 TIOCKOCTH
Brrunciienue pacCTOSHUN MEXy CKpelrBa-

75 FOLLIMMHUCS NPSMBIMU C IIOMOIIBIO NTEPIEHIU- Sknacc py
KYJISIPHOM INIOCKOCTH
Tpéxrpa"Hslid yroJ, HEpaBeHCTBA IS TPEX-
rpanHbix yrioB. Teopema [ludaropa, Teo-

76 R SAxnacc py
pPEMBI KOCUHYCOB M CHHYCOB ISl TPEXTPaH-
HOTO yria
DeMeHTHI c(pepruuecKor reoMeTPHH: reo ie-

77 dep p Sknacc py
3UYECKHUE JIMHUMU Ha 3eMJie

78 KonTponbnas pabota "Yrisl u paccTosHus" Sxnacc py
Cucremaru3zaius 3HaHui "MHOTOrpaHHUK U

79 . Sknacc py
€ro AJIEMEHTHI
ITupamuna. Buasl nupamu. IpaBuiasHas

80 P P P SAxnacc py
nupamuia
ITpusma. [Ipsimast u HaKJIOHHAS TPU3MBI.

81 P p p Sxnace py
[IpaBunpHas npuzma
ITpssmoit mapamienenune 1, MPSIMOYTOJIEHBIN

82 p p > IPAMOYT Sxiace py
napasuienenunesn, Kyo
Brinykiibie MHOrorpannuku. Teopema Dii-

83 Y P P SAxnace py
nepa
Brinmykiieie MHOrOrpanHuku. Teopema Oii-

84 nepa. [IpaBuiabHBIC U TOTYTIPaBUIBHBIE MHO- Sxnace py
TOTPAaHHUKHU

85 KonTponbhas pabota "MHororpanHuku" SAxnacc py




IlonsaTue BCKTOpA HA MJIOCKOCTH U B IIPO-

86 1 0 0 Sxnace py
CTpaHCTBE
87 CyMMa BEKTOpOB 1 0 0 Sxnacc py
88 PazHocTh BEekTOpPOB 1 0 0 SAxnace py
89 [TpaBuno napamienenumneaa 1 0 0 Sxnacc py
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0 SAxnace py
S on e nemanan ool mowsionn |1 0 0 Arace py
92 CkansipHOe IPOHM3BEICHNE 1 0 0 Sxmacc py
93 Brraucnenue yria Mexxay BEKTOpaMH B IIPO- 1 0 0 Sxnace py
CTpPaHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 0 0 SAxnace py
95 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1 0 0 SAxnace py
96 [Ipocreiimme 3aga4m ¢ BEKTOpaMH 1 0 0 Sxmacc py
97 [Tpocreimue 3aga4n ¢ BEKTOpaMu 1 0 0 SAxnacc py
98 O06o01IeHre ¥ cHCTEMaTH3aIUs 3HAHHHA 1 0 0 SAxnace py
99 O06o061IeHre 1 cucTeMaTH3aIus 3HAHHUHA 1 0 0 Sknacc py
100 HroroBas kKoHTpOJIBHAS PabOTa 1 1 0 Sxmacc py
101 HToroBast KOHTposbHas paboTa 1 1 0 SAxnacc py
102 O06o01IeHre ¥ cHCTEMaTH3aIUs 3HAHHHA 1 0 0 SAxnace py
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KUIACC

KosmnuecTBo yacos 1 DJIEeKTPOHHbIE
ara
Konrpoan- | Ilpakruue- uugposbie 00-
Nen/m | Tema ypoka usyye-
Bcero HbIe pa- CKHe pa- st pa3oBareJib-
00ThbI 00ThI HbI€ pecypchbl
IToBTOpenue Temsl "KoopauHaTsl BEKTOpa

1 1 0 0 Sxnace py
Ha MJIOCKOCTH U B MPOCTPAHCTBE"

[ToBTopenue Templ "CkansgpHOe Ipou3BeIe-

2 HHE BeKTOpOB” 1 0 0 SAxnace py
IToBTropenue Temsl "Boruncnenue yria

3 1 0 0 Sxmacc
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" by
[ToBTOpEeHue Tembl Y paBHEHKE IPAMO

4 ’ 1 0 0 Sxmacc py
Ipoxosuiei yepes 1Be TOUKu"

YpaBHEHHE MIIOCKOCTH, HOPMAaJIb, ypaBHE-

5 ’ ’ 1 0 0 Skmacc
HUE MJIOCKOCTU B OTpe3Kax py
YpaBHEHHE IITOCKOCTH, HOPMAaJTb, ypaBHE-

6 ’ ’ 1 0 0 Sknmace
HUE MJIOCKOCTH B OTPE3Kax 124

7 BexTopHoe npousseneHue 1 0 0 SAxnacc py
JInHeliHbIe HEPaBEHCTBA, JIMHEWHOE ITPO-

8 ’ 1 0 0 Sknmace
rpaMMHUpPOBaHNE by
JInHeliHbIe HEpaBEHCTBA, JIMHEWHOE IPO-

9 ’ 1 0 0 Sknmace
rpaMMUpPOBaHUE 124
AHaJIUTUYECKUE METO/IbI pacyéTa yria

10 1 0 0 Sknacc
MEXy IPSIMBIMU B MHOT'OI'paHHHKaX 24
ABanuTnyeckre METOAEI pacuéTa yria

11 P 4 1 0 0 SAxnace py

MCKAY IJIIOCKOCTAMU B MHOT'OI'PpaHHUKAX




®opmyia pacCTOSHUSA OT TOUKH JI0 IIIOCKO-

12 Sxnace py
CTH B KOOpJHMHATaX
HaxoxaeHue pacCTOSHUN OT TOUKH JI0

13 Sknacc py
TUTIOCKOCTH B KyOe
HaxoxxieHre paccTosHUA OT TOUKHU J10

14 . Sxnace py
IUIOCKOCTH B MPABUJILHON UPaMUIE
KonTponbHnas pabota "AHanuruueckas reo-

15 | Sxnace py
METpUs
CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE

16 SAxnace py
MHOTOTPaHHHUKH

17 CeueHHst MHOTOTPaHHUKOB: METO]] CIIE/IOB SAxnace py
CedeHus MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 TUTOCKOCTH, TIEPECEUSHHS TIPSMBIX U IIIIOCKO- Sxnacc py
cTen
[TapannenbHbIe IPSMBIE U TIOCKOCTH: T1a-

19 P P SAxnace py
paJuiebHbIE CeYEeHUs
[TapannenbHble MpsIMbIE U MJIOCKOCTU: pac-

20 N P . P P SAxnace py
YET OTHOIICHHUH
[NapannenbHbIe IPSMBIE U TTIOCKOCTH: YTIIBI

21 P P - SAxnacc py
MEXY CKPEUIUBAIOIIUMUCS MPSIMBIMU
[TepnieHIuKyNsApHBIE TPSAMBIE U MJIOCKOCTH:
CTaHJapTHBIE Mapbl MEPHIEHIUKYIAPHBIX

22 P . P P yop Sxnace py
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH MHOTO-
TPaHHUKOB
[leprienAuKynApHBIE TPSIMBIE U TNIOCKOCTH:

23 P YIp P Sxnace py
TEeOopeMa O TPeX MePIeHANKYISIpax
[leprienAuKynApHBIE IPSIMBIE U TNIOCKOCTH:

24 P yIop P SAxnacc py

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHME: IIOMIAH MHOTOYTOJIbHUKOB,
(bopMYyJIBI AJIs IUIOINAJICH, COOOpaXKEHHMSI 10-
noous

Slknacc py

26

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(dbopMyIIBI AJTsI TTOINAEH, COOOpaKESHHSI TTO-
noous

Slknacc py

27

[ToBTOpEHHE: MIIOIIAH MHOTOYTOJIbHHKOB,
bopMyIIBI I II0IIaAeH, COOOPaXKEHHMS 110~
noous

Sknacc py

28

Ilnomany ceyeHnii MHOrOTPaHHHUKOB: TLIO-
IIa]]1 IOBEPXHOCTEH, pa3pe3aHus Ha YaCTH,
COOOpakeHHs TI0100Us

Sknacc py

29

[Tnomaan cedeHnit MHOTOTPAaHHUKOB: TIJI0-
11aJTd TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

Sknacc py

30

Konrtponsnas pabota "[loBropenue: MHOTO-
IPaHHUKH, CEYEHNS MHOTOTPAaHHUKOB"

Sknacc py

31

O6béM Tena. O6beM NPSMOYTOJIBHOTO Ma-
pasenenunena

Sknacc py

32

3amaun 00 yaBoeHUH Ky0a, 0 KBaipaType
Ky0a; 0 TpUCEKLIUHU yIiia

Sxiace py

33

CTepeOMeTpI/I‘leCKI/IC 3aaa4u, CBA3aHHBIC C
00BEMOM MMPpAMOYTOJIBHOI'O IMapaJuICIICIIn -
ncaa

Sknacc py

34

[Ipuknagaeie 3a1a9u, CBI3aHHBIE C BBIUUC-
JeHrueM o0bEMa IPSIMOYTOJIBHOTO Mapaijie-
nenunena

Sknacc py

35

OO6BEM MpsIMOI TPU3MBI

Sxiace py




CrepeoMeTpHuueCcKUe 3a/1a4u, CBA3aHHbIE C

36 . . Sxnace py
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI
[Tpuxnanueie 3aa4u, CBI3aHHBIE C 00BEMOM

37 . Sknacc py
TPSIMOU TIPU3MBI
Brruucnenue 005EMOB TeJ ¢ TOMOIIBIO

38 onpeaenéuHoro uaTerpana. O0bpEM HaKIIOH- SAxnace py
HOM MPHU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéuHoro uHTerpana. O6bpEm nupa- Sknacc py
MUJIBI
®opmyna 06béMma nupamuibl. OTHOIIEHHE

40 Sknace py
00BeMOB UpamMu ¢ OOLIUM YIIIOM
dopmyna 00néma mupaMuabl. OTHOIIIEHUE

41 pMy P SAxnace py
00BeMOB MUpamMu ¢ OOLIUM YTIIOM
CrepeoMeTpHuuecKue 3a/1a4u, CBA3aHHbIE C

42 i . Sknace py
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeomeTpHrUecKue 3a/1a4u, CBSI3aHHbBIE C

43 P P ) Sknacc py
00BEMaMH TUpaMUIBI
[Tpuxnanueie 3agaun o Teme "OObEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM Sknacc py
TIPU3MBI
[Tpuxnanueie 3agauu 1o Teme "OOBEMBI

45 . . Sknacc py
Ten", CBA3aHHBIE C 00BEMOM MTUPAMHUIBI
[Tpumenenne 06EMoB. Brruncnenue pac-

46 Sxnace py
CTOSTHUS JIO TTOCKOCTH
Kontponbnas pabota "OO6bEM MHOTOTpaH-

47 P P P Sknacc py

HUKA"




HunuHapudeckasi HOBEPXHOCTh, 00pa3yro-

48 . Sxnace py
1€ UWIMHAPUYECKON TOBEPXHOCTH
Hunuaap. Ipsmoit Kpyropoit HUIXHAD.

49 P-1p Pyt P Sknacc py
[Imomane MOBEpXHOCTH LUAIIMHIAPA
Konnueckast moBepxXHOCTb, 00pa3yromue Ko-

50 . P > OOPasyIo Sknacc py
HUYecKkoi nmoBepxHocTu. Konyc
CedeHune KOHyca INIOCKOCTBIO, Tapaielb-

51 . 4 > T1ap Skmacc py
HOM MJIOCKOCTU OCHOBaHUS
Y ceuénnslii KoHyc. M300pakeHne KOHYCOB

52 . Y P Y SAxnace py
U YCeUEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOMN

53 SAxnace py
MOBEPXHOCTH KOHYCa
CrepeoMeTpHyeCcKHE 33/1a4H Ha TIOKa3aTelb-

54 CTBO U BBIYUCJIEHHUE, IOCTPOCHUEM CEUYEHUI SAxnacc py
WIMH]IpA, KOHyCa
CrepeoMeTpHUeCcKHe 3a/1a4l Ha I0OKa3aTelb-

55 CTBO M BBIYHCIICHHE, IOCTPOCHUEM CEUEHUN Sxmacc py
IMH/IPa, KOHyca
[Tmomane 60KOBOM TOBEPXHOCTHU U TIOJTHOM

56 SAxnace py
MOBEPXHOCTH KOHYCa
[Tpukiagabie 3a1a4M, CBI3aHHBIE C IIUJIAH-

57 Sknacc py
JpOM
[TpuknanHble 331241, CBSI3aHHbIE C LIMJIUH-

58 SAxnace py
JpOM

59 Cdepa u map SAxnace py
[lepeceuenue chepsl U 1m1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mnockoctsio. Bua un SAxnacc py

n300pakeHue mapa




61

[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsl IUIoCKoCThI0. Bu
n300pakeHHE 1mapa

Slknacc py

62

VYpasuenue chepsl. [Ltomans cepsr u e
qacren

Sknacc py

63

Cummerpus chepsl 1 mapa

Sknacc py

64

CTCpeOMeTpI/ILICCKI/IC 3aJa4u Ha JOKa3aTeiib-
CTBO U BBIYHCJICHHUEC, CBA3aHHBIC CO C(bepoﬁ
H m1apoM, IIOCTPOCHUEM UX CEe4YCHMH MIoc-
KOCTBIO

Slknacc py

65

CTCpeOMeTpI/I‘leCKI/IC 3aJa4i Ha J10Ka3aTCiib-
CTBO U BBIYHCJICHHUEC, CBA3aHHBIC CO C(bepoﬁ
H m1apoM, IHOCTPOCHUEM UX CEe4YCHMH MIoc-
KOCTBIO

Sknacc py

66

[Tpuxnanueie 3a1a4uu, CBI3aHHBIE CO chepoit
U I1apoM

Sknacc py

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHUCIICHUA B OKI)Y)KHOCTI/I, CTaHI[apTHI)Ie
o400

Sxiace py

68

Paznuunbie KOM6I/IH8.I_[I/II/I TCJI BpallICHU U
MHOT'OI'paHHHUKOB

Sknacc py

69

3amauu no Teme "Terna u MOBEpXHOCTH Bpa-
meHus"

Sxiace py

70

3anauu no Teme "Tena 1 NOBEpXHOCTH Bpa-
mieHus"

Sxiace py

71

KonTtponbHast pabora "Tena 1 moBepxXHOCTH
BpaieHus"

Sknacc py




72

O0béMm mmuHpa. Teopema 06 06bEME mpsi-
MOT'O IWJIHHAPA

Slknacc py

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uaTerpana. O0bpEM KoOHyCa

Sknacc py

74

[Tnomaay 60KOBOM M MOIHOM TOBEPXHOCTH
KOHYyca

Slknacc py

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BbIUKCJICHHEM 00bEMOB LIMIIMHAPA, KOHYCa

Slknacc py

76

[Tpukinanueie 3agaun o Teme "O0BEMBI U
TJIOIA U TTIOBEPXHOCTEH Tet"

Slknacc py

77

O0BEM 11apa u mapoBoro cekropa. Teopema
00 00Béme mrapa. [Tnomans chepsl. Ctepeo-
MCTPUYCCKHC 3a/Ja4n, CBA3aAHHBIC C BbIYHC-
JIeHueM 00BEMOB 111apa, IIAPOBOI0 CErMEHTa
Y [IapOBOTO CEKTOPa

Sknacc py

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM IIapa U TJI0IIa-
J610 cepbl. COOTHOIIEHUS MEXTy IJI0IIA-
JISIMUA TIOBEPXHOCTEHN 1 00BEMaMU MO JOOHBIX
Tel

Sknacc py

79

[Tono6ubIe Tena B mpocTpaHcTBe. M3meHe-
Hue 00béma npu noodbun. Ctepeomerpuye-
CKHUEC 3aJa4U, CBA3aHHBIC C BBIYHCIICHUEM
00BEMOB TeJ U TUTOIIAICH TOBEPXHOCTEH

Sxiace py

80

KonTtponsHas pabora "[1normmaay noBepxHo-
CTH U 00BEMBI KPYTJIbIX TEn"

Sknacc py




81

JBuxenust npoctpancta. OToOpaskeHHs..
JIBmxeHus 1 paBeHCTBO duryp. Obmue
CBOMCTBA JIBW)XCHUU

Slknacc py

82

Buapl nBrkeHui: napauiesbHbIN MepeHoc,
LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAs CUM-
METpHS1, TOBOPOT BOKPYT IPSIMOM

Slknacc py

83

[Ipeo6pazoBanus nomodus. [Ipsimas u cdhepa
Diinepa

Slknacc py

84

FGOMeTpI/I‘-IGCKI/Ie 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

Sknacc py

85

KoHnTtposnbHas pabota "BekTopsl B 1po-
cTpaHcTae”

Sknacc py

86

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3Hanuil: "[lapannenbHocTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

Slknacc py

87

Ob6o6muaroree noropeHue 11 noHsATU U
MeTon0B Kypca reomerpun 10-11 ximaccos,
cucTeMaTtu3alus 3HaHui: "BekTopskl B mpo-
cTpaHcTae”

Sxiace py

88

Ob6o6u1aroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10-11 xaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B nipo-
cTpaHcTe”

Sxiace py

89

Ob6o6maromee nosropenue 11 noHsTHit 1

MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMaTtusanus 3HaHui: "O0beM MHOTO-

rpaHHUKa"

Sknacc py




90

O6o6matomee moBTopeHue 11 moHsaTH 1

MeTo0B Kypca reomerpun 10-11 knaccos,
cucremaTusaius 3uanuii: "O0beM MHOIO-

rpaHHUKA"

Slknacc py

91

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTo0B Kypca reomerpun 10-11 knaccos,
cucteMaTusanus 3Hanuii: "Ilnomany mo-
BEPXHOCTH U 00BEMBI KPYTJIBIX TEN"

Sknacc py

92

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo0B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomany mo-
BEPXHOCTH U 00BEMBI KPYTJIBIX Tem"

Sknacc py

93

HToroBast KOHTpoJIbHAs paboTa

Slknacc py

94

WroroBas kKoHTpOJIBHAS PabOTa

Sknacc py

95

IToBTOpEHME, 0000IICHHE ¥ CHCTEMAaTH3aIUs
3HAHUU

Sknacc py

96

Wcropus pa3BuTus CTepeoOMEeTpUH Kak
HAyKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Sxiace py

97

Hcropus pa3BuTHs CTEpEOMETPUN KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

Sxiace py

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUHU KAK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHKCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT it

Sxace py

99

Hcropus pa3BuTus CTepeoMETpUH Kak
HayKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

Sxiace py




100

HcTtopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

Slknacc py

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Slknacc py

102

HcTtopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Sknacc py

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPO-
HECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI V151 YHEHHUKA
* MaTtematuka: anredpa 1 Hadaja MaTeMaTH4YEeCKOI0 aHajIM3a, reoMeTpus. AnreOpa u Havaia

MaTeMaTh4yecKoro ananusa (B 2 yactsax), 10 kmacc/ Yacte 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacts 2: Mopakosu4 A.I'. u apyrue; noa penakiuein Mopakosuua A.I°., O01ecTBo ¢ orpanu-
yeHHOH oTBeTcTBeHHOCThI0 « MOl MHEMO3IMHA »

COopHUK 3a/1a4 JIJIs1 TOCTYIAIIKUX B BY3bl CKaHaBH

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

COopHUK 3a/1a4 JUIs TOCTyNaoUMX B By3bl CKaHaBU

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Slknacc py






