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IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBHseTCS OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl, TaK Kak 00OecredrBaeT BO3MOXKHOCTb W3YYECHHs IUCHIUIUIMH €CTECTBEHHO-
HAYyYHOM HANpaBIEHHOCTH M MPEIMETOB T'yMaHHUTAapHOro IHKia. IlockonapKy jormdeckoe
MBILUIEHHE, (OPMUPYEMOE MIPU U3YUEHUU OO0YYaIOIIUMUCS MOHATUHHBIX OCHOB I'€OMETPHH,
IOpU JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHHUM IEMOYKM JIOTUYECKUX YTBEPXKACHUU IpU
peIIeHnH TEeOMETPHUYECKHX 3a/ad, YMEHHE BBIABUTATb M ONPOBEpPraTb TMIIOTE3bI
HETMOCPEJICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH (PU3MUECKHX 3a]ad.

[lenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOJI€HHOM YpOBHE —
pa3BUTHE MHJIMBUIYAIBHBIX CIHOCOOHOCTEM 00ydYaroIIMXCsl NpPU U3yYEHHUU T'€OMETPUH, KaK
COCTaBIISIIOIIECH MpeaMeTHOW obnacTh «MaTtemaTuka U MH(pOpMaTUKa» uyepe3 obecriedeHue
BO3MOXKHOCTH IIPUOOPETEHHS U MCIOJIBb30BaHuUs 0oJiee TIIyOOKHX FeOMETPHUECKUX 3HAHUN U
necTBuif,  cnequUYHBIX ~ TEOMETPUH, U  HEOOXOOUMBIX s YCIIEUIHOTO
npoheccuoHaNBbHOr0 00pa30BaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MaTEMaTHKU.

[IpuoputeTHpIMM  3ajauaMM  Kypca TE€OMETpUM Ha  YIUIyOJIEHHOM  ypOBHE,
PaCIIMPSIONIMMH U yCHINBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

pacliupeHne NPEACTaBICHUA O TEOMETpPUM KaK dYacTh MHPOBOM KyJIbTYpbl H
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H F'€OMETPUH C OKPYIKAIOLIUM MUPOM;

(GopMuUpOBaHUE TPEACTABIEHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEHIIMX
MaTEeMaTHUYECKUX MOJEINAX, MO3BOJSIIOIIMX OMUCHIBATh W H3ydaTh pa3HbIC SBIICHUSA
OKpY)KaloIllero MHUpa, 3HAHWE MOHITHHHOTO ammapata mo pazaeny «CrepeoMeTpusd
y4eOHOTr0 Kypca reOMETpHH;

dbopMupoBaHHE YMEHMsI BIAJAETb OCHOBHBIMU TOHATUSMU O IPOCTPAHCTBEHHBIX
¢urypax 1 uXx OCHOBHbIMH CBOICTBaMH, 3HaHUE TEOPEM, POPMYJ U YMEHHUE UX IPUMEHSATH,
YMEHHsI TOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHe YMEHHUs pacro3HaBaTh Ha 4YEPTEKax, MOJEISIX M B PeaJbHOM MHpE
MHOTOTPaHHHUKH U Te€Ja BpaIeHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEINH;

dbopMupoBaHHE  TOHMMaHUS  BO3MOXKHOCTH  AaKCHMOMAaTHYECKOI'O0  IOCTPOEHUs
MaTeMaTUYECKUX TeOpuH, (popMHpoBaHUE NOHUMAHUS POJIM AKCHOMATUKU NP NIPOBENECHUN
paccyXICHUN;

dbopMupoBaHUe yMEHHS BIIAJETh METOJAMH JIO0Ka3aTEIbCTB M AJITOPUTMOB PEUICHHUS,
YMEHHUsSI UX MPUMEHSTb, HPOBOAMTH JOKA3aTeNbHBIE PACCYKIECHUS B XOJI€ PELICHUS
CTEpEOMETPUYECKUX 3ajJad M 33Jad C MPaKTUYECKUM CoAepKaHHeM, (OPMUPOBAHUE
NpEJCTaBICHUS O HEOOXOJUMOCTH JOKa3aTeNbCTB MPH OOOCHOBAHUM MaTEMaTHYECKHX
YTBEPKACHUMA U POJIM aKCHOMATHKU B IPOBEJCHUH JEAYKTUBHBIX PACCYXKIACHUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUICKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
oOyJaroluxcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBILIUIEHUS, HHTEpEca K U3yUYEHUIO TEOMETPHH;



dbopmupoBaHrue (YHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSBICHUS T'€OMETPUYECKUX TMOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peajbHbIX JKU3HEHHBIX CHUTYallUSX M TMPH HU3YYEHUU JPYTUX YUYEOHBIX TMPEIMETOB,
IIPOSIBJICHHSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJCIMPOBAHMUS DPEAIBHBIX CUTYAIUH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALMYU TIOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIBHBIMH JHHUSAMHU y4deOHOro Kypca «l'eomerpusi» B 10-11
Kiaccax ABistoTcs: «lIpsMble M TUIOCKOCTH B MPOCTpaHCTBE», « MHOrorpaHHukmny», «Tema
BpalieHus», « BeKTOpbl 1 KOOPAMHATHI B MPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMUNY,
peeBaHTHBIMY T€OMETPHUU Ha yriyOs€HHOM ypoBHe oOydenus B 10—11 kmaccax, oTHOCUTCS
KO BCEM COJIEp>KaTeIbHBIM JMHUSAM Y4eOHOTO Kypca, a GOpMHUpPOBAHUE JIOTHUYECKUX YMEHUHN
pacnpenensieTcss He TOJbKO IO COAEp>KaTeIbHBIM JMHUSAM, HO U MO TrojaM OOy4YeHUs.
Copnepxanue o0Opa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
denepanbHOl  pabouell  TPOrpaMMbl,  pACIpPENSNIEHHBIM 10  roaaM  OoOydeHwus,
CTPYKTYPUPOBAHO TaKHM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM
oOyyaroryecss 0Opalalich HEOJAHOKPATHO. ODTO TMO3BOJIIET OPraHU30BaTh OBJAJCHUE
r€OMETPUYECKUMH TOHATHUSIMM M HAaBbIKAMHM TOCJIEOBATENIbHO M MOCTYNATEIbHO, C
COOJIOIGHHEM TPUHIUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
F€OMETPUYECKUX TMPEACTaBICHUNA OOyYaloluXcs, pacliupsis U yrayonsss e€, oOpaszys
MIPOYHBIE MHOKECTBEHHBIE CBS3U.

[lepexos K U3yYEHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3narb ycinoBus s quddepeHunanuu oO0ydeHUs, MOCTPOCHUS WHIAMBUIYAJIbHBIX
00pa3oBaTeNbHBIX MpOTrpamMyM, OOeCHedYnTh YrayOJaEHHOEe W3yYeHHUE TEOMETPUH Kak
COCTaBJIAIONICH yueOHOTro nmpeameTa «MaremaTukay;

NOJATOTOBUTH O0YUYAOIIUXCS K MPOAOIKEHUIO U3YUEHUSI MAaTEMAaTUKH C Y4ETOM BhIOOpa
Oynymeit  mpodeccun,  obecrnieurBas  MPEEMCTBEHHOCTh ~ MEXKIy  OOmMHUM |
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yudenune yuebnoro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoautcs 204
yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEpEeOMETpUH. Touka, npsAMas, IUIOCKOCTh, HPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHUYECKOM IOCTPOCHUM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnonokeHue NpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUICIbHbIC
U CKpemmBaromuecs npsmele. lIpusHaknm ckpenuBaronuxcs npsaMbsIxX. [lapamiensHOCTB
IPSAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: IIapajule/IbHbIE IIPSAMBIE B IIPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX NPSAMBIX, MapajuIeIbHOCTh IMPAMOM U ILIOCKOCTH. [lapamnensHoe u
LEHTpaJIbHOE MPOEKTUPOBaHUE, N300pakeHne Guryp. OCHOBHbIE CBOMCTBA MapajlIeIbHOTO
npoekTupoBanusi. M3oOpaxenue ¢uryp B HOapaUieIbHOM MNPOEKIUU. YTIBL C
COHAIIPaBJIECHHBIMA CTOPOHAMU, YIOJ MEXAY INpsAMBIMU B IIpocTpaHcTBe. llapauienbHOCTb
IUIOCKOCTEM:  IMapaJuleJIbHbIE  IUIOCKOCTH, CBOWCTBA  MAapaJUICNIbHBIX  IUIOCKOCTEM.
[Ipocreiiline mpocTpaHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpadlp, MNapajulielienuIe],
MMOCTPOCHHUE CEYEHHUI.

IleprieHIUKYISPHOCTh MPSAMOW M IUIOCKOCTH: TNEPNEHAUKYJSPHBIE IpsAMBIE B
IIPOCTPAHCTBE, MpPsAMBIE NApPaUICIbHbBIE W IEPIEHIUKYJAPHbIE K IUIOCKOCTH, NPHU3HAK
NEPIECHAUKYJIPHOCTH IPSIMOM U IUIOCKOCTH, TEOpEMa O MPSIMOU NEPIECHAUKYISIPHOU
m1ockoctu. OpTOroHanbHOE NMpoeKTUpoBaHue. [lepneHanKyIsap U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHUE OT MPAMON JO IUIOCKOCTH, MPOEKUus (Urypbl Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IUIOCKOCTEH: IPU3HAK NEPHEHAUKYISAPHOCTH IBYX
IockocTer. TeopeMa o TpEX MepIeHINKYJIIsSIpax.

Yrael B OPOCTPAHCTBE: YroJ MEXAY NPsIMOM U IUIOCKOCTBIO, JBYIPAHHBIM Yroi,
JMHEWHBIA Yroa JBYIPAaHHOrO yrua. TpéXrpaHHbld M MHOrorpaHsbie yribl. CBoOWCTBa
IUDJIOCKUX YTJIOB MHOrOrpaHHoro yria. CBOHCTBAa IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrospHas npusma,
npsiMasi ¥ HaKJIOHHAas MPU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
IIPSMOYTOJIBHBIN TMApAJUIENENUIIE] U €ro cBoWcTBa. Kpardaimme myTH Ha NOBEPXHOCTH
MHOTOrpanHuKa. Teopema Dinepa. [IpoctpancrBennas teopema Iludaropa. [lupamuna: n-
yroibHas MupaMuja, MpaBujibHas M yceu€HHas nupamuisl. CBoicTtBa pédep U OOKOBBIX
rpaHedl MpaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOTpAaHHMKH: NpaBUJIbHAS IpU3Ma M
IpaBWIbHAs MUPAMMJIA, IPABWIbHAS TPEYroJibHAs MUPaMUA U MPABUIIBHBIN TeTpa’ap, KyO.
IIpencrasiienye 0 MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3IP, JOAEKAdAP U UKOCABIP.

Bbruncnenue 371eMEHTOB MHOTOTpaHHHUKOB: pé&Opa, aAuaroHanu, yriel. [linomans
OOKOBOI TMOBEPXHOCTU M TMOJHOM MOBEPXHOCTH MPSIMONM MPU3MBI, IJIOMIA]b OCHOBaHUH,



TeopeMa 0 OOKOBOHM TOBEPXHOCTH MPpSIMON mpu3Mbl. [lnomanbs GOKOBOW IMOBEPXHOCTH U
MOBEPXHOCTH MPABWILHOM MUPAMU/IBI, TEOPEMA O TUIOMIAIA YCEUEHHON MUPAMU/IBI.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU TMPABUIIBHBIX MHOTOTPAHHUKOB.
CummMmeTrpus B NpaBWIbHOM MHOTOTPAHHHMKE: CHUMMETPHS HapajUleienuIeia, CUMMETPUs
NPABWIBHBIX MMPU3M, CAMMETPHS TPABUIBHON MUPaAMUIBI.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, MJUHA HEHYJIEBOIO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W MPOTUBOIOJOXKHO HAIMPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpPOB. JI€HMCTBUSA C BEKTOPAMH: CIOXKEHHE W BBIUMTAHHUE BEKTOPOB, CyMMa
HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uyucio. CBOWMCTBa CIIOKEHHUS BEKTOPOB.
ColicTBa YMHOXXEHHSI BEKTOpa Ha uwucio. IloHaTHe KOMIUTaHapHbIE BEKTOpbI. IIpu3Hak
KOMIUIAHApPHOCTH TpEX BekTopoB. [IpaBuiio mapamnenenunena. TeopemMa o pa3noxeHUH
BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BekTOpaM. [IpsMoyrosibHasi cucreMa KOOpJIHWHAT B
npoctpancTBe. Koopnunatel Bektopa. CBsi3b  MEXAy KOOpAMHATAaMHU BEKTOopa U
KOOpJIMHATAMM TOUYEK. YTO0JI MEXKy BeKTopaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB.

11 KVIACC

Tesia Bpalenus

[TonsiTUsA: UMIMHAPUYECKAS] MOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yrolire noBepxHocTel. Tena BpamieHus: HHIMHIP, KOHYC, YCEUEHHbIN
KOHYcC, chepa, map. Bzaumuoe pacronoxenue chepsl U MI0CKOCTH, KacaTelbHasl TIIOCKOCTh
K cepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka IWIMHIpa U KOHYycA.
Cummetpus cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO
napajuienenuneaa u cieactsus u3 He€. O0BEM NpsIMON U HAKJIOHHOW MPU3MBI, IIUIUH/IPA,
nupaMuibl ¥ Konyca. OOBEM 11apa u n1apoBOro CErMeHTa.

KoMOuHanuu Ten BpalieHWss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIMCaHHAs B IWJIMHJIP,
onucaHHas okoio mwmHapa. [lepeceyenue ceprr u mapa ¢ mwiockoctoio. Kacanue mapa u
chepbl MIOCKOCThIO. [lOHSTHE MHOrOrpaHHHMKa, OINHMCAHHOTO OKOJIO c(ephl, cdepsl,
BIIMCAHHOW B MHOTOI'PAHHMK WJIM TEJIO BPALLECHUS.

[Tnomans MOBEpXHOCTH MIJIMHIIpA, KOHYCa, Tuiomanab cepsl u e€ yacrei. [lonodue B
npocTpadcTBe. OTHoOmeHHEe O0O0BEMOB, IUIONMIAJICH IMOBEPXHOCTEH TOMOOHBIX (uryp.
[IpeoOpazoBanue nmomobusi, romoretus. Pemenne 3agad Ha MIIOCKOCTH € MCHOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue cedyeHHiI MHOTOIPAHHMKOB M TE€J BpALEHUS: CEYEHHUS LHIMHIpA
(mapajuienbHO W MEPIEHIUKYJSIPHO OCH), CEYEHUsI KOHyca (MapaliylebHble OCHOBAHUIO U
IPOXOASIIME YEPE3 BEPILINHY ), CEUEHUS 11apa, METOAbI IOCTPOEHUS CEUCHUI: METOJ CJIE/IOB,
METO/1 BHYTPEHHET O ITPOEKTUPOBAHMSI, METOJ] IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Omnepanuy HaJl BEKTOpaMH. BEKTOpHOE yMHOXEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO0 yMHOXe€HHUsA. lIpsmoyronpHas cucrema KOOpAHMHAT B



npoctpanctBe. Koopaunatel BekTopa. Paszmoxenue Bektopa mo 6Oasucy. KoopawmHaTHO-
BEKTOPHBIA METOJI IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

/IBUKeHUs B IPOCTPAHCTBE

JIBuxxkenust npoctpanctBa. OtoOpaxkenus. J[BuxeHuss u paBeHcTBO ¢uryp. OOmue
CBOICTBA JIBMKCHUU. BUIbl NBMKEHUN: MapajuIeNIbHbIN MTEPEHOC, LIEHTPaJbHAsl CUMMETPHS,
3epKaJibHasi CUMMETpPHs, TTOBOPOT BOKpYr mpsimoit. [IpeoOpazoBanus momobus. [Ipsamas u
cthepa Ditnepa.
INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS VYYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTh TPAXAAHCKOM MO3ULMM OOydYaroulerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'O WJIEHA POCCUICKOro OOLIECTBA, IPEICTABIEHNE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, ABJIECHUH, IPOLEAYp I'pa)kJIaHCKOro o0IecTBa
(BBIOOpBI, ONPOCH! U JAPYroe), yMEHHE B3aMMOJEICTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKIMAMU U HA3HAUECHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTh POCCUMCKON Ipa’kIaHCKOW UIEHTUYHOCTH, YBAXKEHUS K IIPOILIOMY
M HACTOSILIEMY POCCUHCKOM MAaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKCHUSIM
POCCHMCKHMX MAaTE€MaTHKOB M POCCHMCKOM MAaTe€MaTH4YeCKOM IIKOJbI, MCIOJIb30BAHHE 3THX
JOCTHXKEHUU B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHME JYXOBHBIX LEHHOCTEl pPOCCHUHCKOro Hapoaa, CPOPMHUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHMUS, JTUYECKOTO IIOBEJIEHHUS, CBSA3aHHOIO C IPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKU U JAESTEIBHOCTBIO YYEHOT0, OCO3HAHHUE JIMYHOIO BKJIa/1A B
MOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4) cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKIIOYasg OICTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUM, pacCyX AeHUH, BOCIPUUMYHMBOCTH K
MaTEMaTUYECKUM acClIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA,;

S) pusnyeckoe BocnuTaHHE:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTUYECKUE 3HaHUS B HHTEpecax
3I0pOBOro U 0e30macHOro o0pasa >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnMTaHHE, COATAHCUPOBAHHBIA PpEXUM 3aHATUM W OTAbIXa, pETyJspHas
¢u3nyueckas aKTHUBHOCTH), (DU3NYECKOE COBEPIICHCTBOBAHHME MPU 3aHATUSAX CIHOPTUBHO-
03JI0POBUTEILHON IEATEILHOCTHIO;

6) TpynoBoe BocnuTaHMeE:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE IIEHHOCTH TPYAOIIOOUS, MHTEPEC K pa3IMYHBIM
chpepaMm MpoPecCUOHANbHOM  JESATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U eé



MPWIOKEHUSIMA, YMEHHE COBEpIIAaTh OCO3HaHHBIM BbIOOp Oyaymed mnpodeccun u
peaNn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHBbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH IKU3HU,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PENICHUH MPAKTHYECCKUX 3a7ad MaTEeMaTHYECKON
HaIpaBJICHHOCTH;

7) 3K0JIoOTHYeCcKOe BOCIIUTaAHME:

c(OPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NMOHHUMAaHUE BIUSHUSA COLUAIBHO-
PKOHOMHYECKHX IPOIECCOB HA COCTOSHUE TPUPOJHONW M COIMAIBHOW CpPENbl, OCO3HAHUE
TJI00AIBHOTO — XapakTepa OKOJOTHYECKUX TMpOoOJieM, OpUEHTalus Ha TPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWM JJis1 pemIeHus 3a7a4y B OOJacTH OKpYXKalolled Cpejbl,
IUIAHUPOBAHUE TOCTYIKOB U OLEHKH HUX BO3MOXKHBIX MOCIEICTBUM MJisi OKpY>Karomieu
Cpelibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM MU OOIIECTBEHHOW NPAKTUKH, MOHMMAHUE MATEeMaTHYECKOM HayKH Kak
chepbl 4YeIOBEUECKOM NEeATEeTbHOCTH, JTaloB €€ pa3BUTHS M 3HAYMMOCTH JJIsi Pa3BUTHS
[IMBWJIN3AIMHN, OBJAJICHAC SI36IKOM MATEMAaTHKH W MaTeMaTHYEeCKOW KyJIbTYpOHl Kak
CPEIICTBOM MO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBIATHh MPOSKTHYIO M HCCIIEI0BATEIHCKYIO
TeSTENHHOCTh NHIWBUIYATHHO U B TPYIIITIC.

METAINIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aecTBUs:

BBISBJISITh U XapaKTePHU30BaTh CYILIECTBEHHbIC MPU3HAKK MATEMATHUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHHM MEXIy NOHATUSIMHU, (HOPMYIUPOBATh OMNpPEACICHUSI TOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCHU(UKAIIMN, OCHOBAHUA JUIsI 00OOIIEHUs U
CpPaBHEHMSI, KpUTEPUHU IPOBOJUMOI0 AHAIIN3A;

BOCIIPUHUMATh, (POPMyIUpOBaTh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPIAUTEIbHbBIE U
OTpHUIIaTeIbHBIC, SAUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B haKTax,
JaHHBIX, HAOMIONEHUSIX W YTBEPKICHHUAX, Npenjaratb KpPUTEPUU JUISl  BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIL;

J€NaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHIAYKTHUBHBIX
YMO3AKJIFOUCHU I, YMO3AKIFOUEHUN 110 aHAJIOTUU;

MIPOBOAUTH CAMOCTOSITEBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM (IIpsSIMbIe
U OT IPOTUBHOI0), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBI;

BBEIOMPATh CHOCOO pemieHus ydeOHOW 3amadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOMSIINI C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareJbcKkue AeHCTBUA:



HCIIOJB30BaTh  BONPOCHI  KAaK  MCCIICAOBATEIBCKMM  MHCTPYMEHT  ITO3HAHUA,
dbopMyIUpOBaTh BOMNPOCH], (UKCUPYIOIIME MPOTHBOpEUYHE, Ipo0JeMy, YCTaHaBIIMBATh
HMCKOMOE U JTaHHOE, (POPMHPOBATh TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MTO3UIIUIO, MHCHHC;

MPOBOJIUTH CaMOCTOSITEIbHO CIUTAHWUPOBAHHBIA JKCIIEPUMEHT, WCCICIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, SIBJICHHUS, MPOIECCA, BHISIBICHHUIO
3aBHCUMOCTEH MEXIy 00bEKTaMU, IBJICHUSAMU, ITPOIICCCAMU,

CaMOCTOATEILHO  (OpMyJIMpOBaTh OOOOIICHUS W  BBIBOJBI IO  PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOJCHMS, WCCIICAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH TMOJYYCHHBIX
PE3yNbTaTOB, BEIBOJOB M 00OOIICHUT;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEAMOI0KCHUS
0 €ro pa3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmaunmeii:

BBISBIIATH JACPUITUTHI MHGOPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUISI OTBETa Ha BOIMPOC U
TUTSL pEIICHUS 3a1a9H;

BBIOMpaTh HMHGOPMAIMI0 W3 KMCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMATU3MPOBATh W HWHTEPIPETHPOBATh HHOOPMAIMIO pa3IMYHBIX BHJIOB U (Hopm
MIPE/ICTABIICHHUSI,

CTPYKTYpUpOBaTh HWH(MOpPMAIUIO, TPEACTaBIATh €€ B  pasnuuHblx  (popmax,
WUTFOCTPUPOBAThH IpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIMA II0 CaMOCTOATEIBHO C(OpMyIUPOBAaHHBIM
KPUTEPUSIM.

KovMMmyHuKkaTHBHBIC YHHBeEpPcaibHbIe yueOHbIE 1eHCTBUSA

Oo0wenue:

BOCIPUHUMATh U (OPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUSMHU U HEISIMH
OOIIeHHs, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHsSI B YCTHBIX M MUCbMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHHUA MO XOAY pEUIeHMs 3aJaud, KOMMEHTHPOBATh MOJyYEHHBIH
pe3yJibTarT;

B X0J1e 00CYXI€HU 3a]]aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOM TEMbI, IPOOJIEMBI,
pelaeMoil 3a1a4u, BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIIECHUS, COMTOCTABIISATH CBOU
CYXKICHHUS C CYXICHUSMHU JAPYIMX YYaCTHHKOB JAMajora, OOHApyXHBaTh paziudue Hu
CXO/ICTBO MO3UIIH, B KOPPEKTHOH (popMe GOopMyIMPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

NPEJICTABIIATh PE3yJIbTaThl PEICHUs 3a/1ayi, SKCIEPUMEHTa, UCCIIEJOBaHMsI, MPOEKTa,
CaMOCTOSITENILHO BbIOMpPaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Mpe3eHTalUuu U
0COOEHHOCTEN ayJUTOPHUH.

PeryiasitTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIATH IUJIaH, aJITOPUTM PELICHMS 3aJaud, BRIOUpATh CIIOCOO PELICHHs C YYETOM
UMEIOIIUXCA  PECYpCOoB M COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTbh U
KOPPEKTHPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI MH(OpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:



BIIAJCTh HABBIKAMHM I[IO3HABATENbHON pedIeKcun KaK OCO3HAaHHUS COBEPIIACMbBIX
JNEHUCTBUH UM  MBICIUTENBbHBIX TPOIECCOB, HX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3ybTaTa pEIIeHUs MaTeMaTHIeCKOH 3a1auu;

MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NMPU PEUICHUU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JCATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, MaHHBIX, HAWJICHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSM, OOBICHATH TNPUYUHBI
JTOCTIKCHUS WM HEJOCTIKCHHSI PE3yNIbTaTOB JACATEIBHOCTH, HAaXOAUTh OIIMOKY, JdaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEIbHOCTD:

NOHUMAaTh U HUCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHOW W MHAMBHUAYaIbHOU pabOTHI
IpU PElICHUH YYeOHBIX 3a/1ay, MPUHUMATH 11eJIb COBMECTHOM JESTENIbHOCTH, MJIAHUPOBAThH
OpPraHM3alMI0 COBMECTHOW paboThl, pacmpeaensiTh BHABI paboT, JOroBapuBaThHCA,
00CyXIaTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHCHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMNIOBBIX opMax paboThl (00CYKIeHUSI, 0OMEH MHEHHM, «MO3TOBBIE
IITYPMbDY U WHBIE), BBIMOJIHATH CBOK YacTh pabOThl M KOOPAMHUPOBATH CBOM JCHCTBUS C
APYTHUMH YJI€HaMH KOMaHJbl, OIICHHBATh Ka4eCTBO CBOETrO BKJIaJga B OOIIMN MPOIYKT IO
KpUTEpUsiM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0y4aromuics HayIuTCs:

e CBOOOJIHO OTMIEPUPOBATH OCHOBHBIMU MOHATUSIMH CTEPEOMETPHUH MPU PEIICHUH 33124
Y TIPOBEJICHUN MAaTEMaTUYECKHUX PACCYKICHUM;

e TMPUMEHATH AaKCHUOMBI CTEPEOMETPUHM W CJCACTBUS W3 HUX TPU pEIICHUU
TCOMETPUUYECKUX 3a]1aY;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B MMPOCTPAHCTBE, TIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE;

e CBOOOJIHO OTICPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C YTJIaMH B IPOCTPAHCTBE: MEKTY
IPSIMBIMH B TIPOCTPAHCTBE, MEXKTY TIPSIMOU U TJIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;

e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (IIpU3Ma, MUpamujia,
IPsIMOYTOJIbHBIN Mapajuiesienumne, Kyo);

e KJIaCCHU(PUITUPOBATH MHOTOTPAHHUKHU, BEIOMPAst OCHOBAHUS JUTs KITaCCU(UKAIIHH;

e CBOOOJHO ONEPUPOBATH TOHSTHIMH, CBS3aHHBIMH C CEUYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTHIO;

e BBINIOJIHATH MapajiebHOE, IEHTPAIBHOE U OPTOTOHAIILHOE MPOEKTUPOBAHUE PUTYD
Ha TUIOCKOCTD, BBITIOJHATH U300pakeHUs GUTYP Ha TUIOCKOCTH;

e CTPOWTH CEUCHHUS MHOTOTPAHHUKOB PAa3IMYHBIMH  METOJAMH,  BBIOTHITH
(BBIHOCHBIC) IUIOCKAE YEPTEKHU W3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI
CBepXy, COOKY, CHU3Y;



BBIYUCIIATh IUIOIIAAM MOBEPXHOCTEH MHOTOIPaHHUKOB (MpuU3Ma, NUpamMujia),
r€OMETPUYECKUX TeJ ¢ TpUMEHEeHUueM hopmyir;

CBOOOJHO OIEpUPOBATh MOHATUSIMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (PUTYPHI;

CBOOOJIHO OIEpUPOBATh NOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPJAHHATAM
B IIPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUSI HAJl BEKTOPAMU;

pemaTh 3a/Jadyd Ha JI0Ka3aTelIbCTBO MATEMATUYECKUX OTHOLIEHUM M HAXOXKIECHUE
FEOMETPUYECKUX BEJIMYMH, NPUMEHSSA HW3BECTHBICE METOABl NPU  PEIICHUH
MaTeMaTHYEeCKHUX 3a]1a4 MOBBIIIEHHOI'O U BBICOKOTO YPOBHSI CIIOKHOCTH;

IIPUMEHSATH IIPOCTEUILINE IPOTPAMMHBIE cpeacraa 51 AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHUX 3a/1aY;
U3BJIEKaTh,  NPeoOpa3oBbIBaTh W HUHTEPHOPETHPOBATH  HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha 4YepTekax U
PUCYHKAX;

IIPUMEHATH IIOJYyYEHHBIC 3HAHUS HAa IPAKTUKE: CPAaBHUBAaThb M aHAIU3UPOBATH
peanbHbIE CUTYAllMH, IPUMEHATh U3YUYEHHBIE IIOHATHUS B IIPOLECCE TTOMCKA PEIICHUS
MaTeMaTuyecku CGHOpPMYyIUPOBAHHON  MpoOJeMbl, MOACIUPOBATH  pPEabHBIC
CUTyallun Ha S3bIKE TE€OMETPHUH, HCCIENOBAaTh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATUN U TEOopeM, allrapaTta aiareOpbl, pemarhb
IIPAKTUYECKUE 3a1a41, CBA3AHHbBIE C HAX0XKJACHUEM I'€OMETPUUECKUX BEIUYMH;
UMETh NPEICTaBIICHUs] 00 OCHOBHBIX 3Tallax pa3BUTHSA F€OMETPUU KAK COCTABHOM
gacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oO0yyaromuics HayIuTCs:

CcBOOOIHO OINEPHPOBATH MOHSATUSIMH, CBI3aHHBIMH C IMJIMHIPUYECKON, KOHUIECKOM
U cPepruIeCcKOi MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MTOTYYCHHS,

OTIEpUPOBATh MOHATUSMH, CBI3aHHBIMU C TEJIAMU BPAIICHUS: IWIHHAPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Tena BpamieHus (MWIMHAP, KOHYC, cdepa W Iap) U OOBICHITH
CHIOCOOBI TIOJTYUYEHUS TEI BPAICHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACITOIOKEHUE CEephl U TIIOCKOCTH;

BBIYHCIIATh BEJIUYMHBI DJICMEHTOB MHOTOTPAHHHKOB W TEJI BpallCHHs, 00bEMBI H
TUTONIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIICHHSI, TEOMETPUUCCKUX TEIl C
npuMeHeHueM GhopMyT;

CcBOOOIHO OMEpPUPOBATH NMOHATUSMHU, CBSI3AHHBIMU C KOMOWHAITUSMU TEJI BPAIICHUS
U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIH B c(epy W OINHUCAHHBIH OKOJIO
cdepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIICHMUS;

BBIYHCIIATh COOTHONIICHUS MEXIYy IUIONIQJSIMU TOBEPXHOCTE U 00BbEMaMu
II0JJ0OOHBIX TEN;

n300pakaTh M3ydaemble (UTYpPHI, BBITOJHATH (BBIHOCHBIC) TUIOCKHE HYEPTEKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYP: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHS
TEJ BPAIICHUS,



U3BJICKaTh,  MHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO HAa YepTexkax U
pHUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH ONIEpaIlMU HaJl BEKTOpaMHu;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemiatb T€OMETPUYECKHE 3a/ladyd Ha BBIYMCIICHHE YIJIOB MEXIYy MPSIMBIMU U
MJIOCKOCTSIMM, BBIYUCJIIEHHUE PACCTOSIHUM OT TOYKH JIO TUIOCKOCTH, B I1I€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUU;

CBOOOJTHO OIEPUPOBATH MOHSTHSIMH, CBSA3aHHBIMH C JBM)KCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUXCHUM;

BBITIOJIHATh M300pa’K€HHsST MHOTOTPAHHUKOB W TeJl BpPAILEHUS NP HapajljieIbHOM
NepeHoce, IEHTPATIBHOM CHMMETPHUH, 3€pKaJbHOM CUMMETPUM, TIPU IOBOPOTE
BOKPYT MPSAMOii, TpeoOpa3oBaHus MOA00MS;

CTPOUTh CEYEHUSI MHOTOTPAHHMKOB W TE€JI BpallCHUs: CEUCHHS IMWIMHApPA
(mapayuienbHO H  TMEPHEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapaijiesibHbie
OCHOBAHUIO U IPOXOASAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

UCIIO0JIb30BaTh METOJbl MOCTPOCHUSI CEUEHUM: METOJ CJIE€J0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUS, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHSTh TeoMeTpudeckue (akThl JUIsl pEUICHUsT CTEPEOMETPUYECKUX 3ajad,
MPEANOJIaraloIiuX HECKOIbKO IIArOB PEIICHUS, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU W HESBHOU (hopMme;

pelmaTh 3a/layd Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIIEHUN M HAXOXKIAECHUE
r€OMETPUYECKUX BEJIUYHH;

OPUMEHSTh MPOTrPaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
P PEIICHUU CTEPECOMETPUUECKUX 3a]1a4;

OPUMEHSTh MOJyYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATh, aHAIM3UPOBATh M
OLICHUBATh pEaJbHbIE CUTyallUH, NPUMEHSATh HW3YUYEHHbIE IOHATHUS, TEOPEMBI,
CBOMCTBa B TIIpollecce IOMCKA peHIeHUsT MaTeMaTH4YecKu CHOpMYIUpPOBAHHOM
poOJieMbl, MOACIMPOBATh PEAIbHBIC CUTYAIIMU Ha SI3bIKE T€OMETPUH, UCCIICI0OBATh
MOCTPOCHHBIE MOJEIN C HMCIOJb30BAHUEM T'€OMETPUUECKUX TOHSITUH U TEOpEM,
anmapara aiareOphl, pemaTh MPAKTUYECKUE 3a7a4d, CBS3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKHUX BEJIMYUH;

UMETh TPE/ICTaBIICHUs] 00 OCHOBHBIX dTallax pPa3BUTHSA €OMETPUU KAK COCTABHOU
yacTu (pyHIaMEeHTa pa3BUTHUSI TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NpOrpamMmblI

BBenenue B crepeoMeTpuio

B3anMHoe pacnoniokeHue NpsiMbIX B
MIPOCTPAHCTBE

[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

IlepnieHqUKYIAPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

Yrasl u paccrosius. [IpodeccnonanbHo
OPHEHTHPOBAHHOE COJCPIKaHKE (COEpKAHUE
MPUKIAAHOTO MOOYJIA MHXKCHCPHOT'O
oOpa3oBaHus)

MHororpaHHuku
Bexkrops! B mpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE U cCUCTeMaTU3alus
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

23

25

16

12

102

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcsl



11 KIIACC

Ne i/m

HaumenoBaHue pa3ieiioB U TeM
NMPOrpamMMbl

AHanuTHuyeckas reOMeTpHst

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTHU3alus 3HaHu!

O06nEM MHOTOrpanHuKa. [Ipodeccronansuo
OPHEHTHPOBAHHOE COJICPIKaHHE
(conmep:kaHue MPUKIATHOTO MOTYJIS
WH)XCHEPHOTO 00pa30BaHus)

Tena Bpamenus. [IpodeccrnonansHO
OPHEHTHPOBAHHOE COJICP)KaHHE
(conmep:kaHue MPUKIATHOTO MOTYJIS
WH)XCHEPHOTO 00pa30BaHus)

[Tnomaay MOBEPXHOCTH U O0BEMBI
KPYTJIBIX TEJ

JIBukeHUs

[ToBTOpenwue, 0600IIEeHNE U
CUCTEMAaTH3alUs 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

17

24

17

102

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl



INIOYPOYHOE INTAHUPOBAHUME
10 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka KonTpoasnbsie IIpakTnueckue
n/n Bcero H3ydeHHs: o0pa3oBaTeJIbHbIE

padoThI padoThI pecypest

OcHoBHbIE NpaBUjIa U300paKEHUS Ha
PHUCYHKE TUIOCKOCTH, TTApAJIICIIbHBIX MPSIMBIX 1 https://resh.edu.ru/
(OTpe3KOB), cepeIMHbI OTpE3Ka

IlonsATHA cTepeoMETpUN: TOUYKA, IIpsIMas,

TUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE

IIpaBUJia U300paKEHMsI Ha PUCYHKE 1 https://resh.edu.ru/
TUIOCKOCTH, MapaJUICITbHBIX TPSIMBIX

(OTpe3KOB), cepeIMHbI OTpEe3Ka

[TonsTHS: MEpeceKarouecs MIOCKOCTH,

IIEpECEKAIOIIMECS IpsIMasi ¥ TUIOCKOCTb; 1 https://resh.edu.ru/
MOJIyIPOCTPAHCTBO

[TonsTHS: MEpeceKarouecs MIOCKOCTH,

[IepeCEKArOIIMECs IpsiMasi U INIOCKOCTb; 1

MOJIyIPOCTPAHCTBO

MHororpaHHHKH, H300paKeHUE MPOCTEUIITUX

IIPOCTPAHCTBEHHBIX (pUryp, 1 https://resh.edu.ru/
HECYIIECTBYIOMHUX O0OHEKTOB

MHororpaHH1Ky, H300paKEHUE MPOCTEHIITIX

MPOCTPAHCTBEHHBIX UTYP, 1 https://resh.edu.ru/
HECYIIECTBYIOMNUX OOHEKTOB

AKCUOMBI CTEPEOMETPHU U IIEPBLIE
p P p 1 https://resh.edu.ru/

CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHHU U TICPBLIC 1 https://resh.edu.ru/
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CJICACTBHS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciaenctBusd u3 HuX. CrocoObI 3aaHus
MIPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaYeHUS TPSIMBIX U TJIOCKOCTEH

N300pakeHne ceueHuit mupamMuasl, Kyoa u

IIPU3MBI, KOTOPBIE IPOXOJAT Uuepe3 ux peéopa.

N3o0pakenune nepeceueHus moayueHHbIX
IJIOCKOCTEH. PackpammBane mOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHuit mupaMusl, Kyoa u

IIPU3MBI, KOTOPBIE IPOXOJAT Uuepe3 ux peéopa.

N3o0pakenune nepeceueHus moaydeHHbIX
IJIOCKOCTEH. PackpammBane mOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

N3o00paxenue ceueHunit nupamuibl, Kyda u

IIPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.

N3o0pakenue nepecevueHus moaydeHHbIX
IJIOCKOCTEH. PackpanmBaHie mOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

N3o00paxenue ceueHunil nupamuibl, Kyda u

IIPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.

N3o006paxeHue nepecevueHus NOay4eHHBIX
IJIOCKOCTEH. PackpammBane NOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

Mertona cneoB i HOCTPOCHUS CEUEHUI

Meton ciieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa niepecedeHni PSIMBIX U
I10cKocTel. Pacnonoxxenue npsamsIx U
IUIOCKOCTEHN B OKpY’KaroleM Mupe (IpupoJe,
HCKYCCTBE, AapXUTEKTYPE, TEXHUKE,

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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KopabyiecTpoeHun). Pemienue nmpakTuko-
OpPUEHTHUPOBAHHBIX 3a]a4

Mertopa cie10B /Uil HOCTPOCHUS CEUEHUIA.
CaoiicTBa nepece4eHnid NpsIMbIX U
IJIOCKOCTEN

[Toctpoenue ceuenwuii B mupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
ITOCTPOEHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIUCh 11aroBs
MIOCTPOCHHUSI

ITocTpoeHue ceuenuii B nupamue, Kyoe no
TpéM TouKkaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXKEH U 3alHACh 11aroB
IIOCTPOEHHUS

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuetsl B ceUEHUSAX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TUTAHUMETPUH U CTEPEOMETPUHN

Kontponbnas padota "AKCHOMBI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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crepeomerpun. Ceuenus"

B3anMHOe pacnosiokeHue NpsMbIX B
npoctpancTBe. CKpelBarouecs npsmele.
[Tpu3HaKK CKpEIUBAIOIIUXCS MPSIMBIX.
[TapannenbHble NpsMble B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH TPSIMOM MapasuieIbHON
TAHHOM MPSAMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JTaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapaieIbHbIX MPSAMBIX INIOCKOCTHIO

[TapannenbHOCTh TpeX NpsIMbIX. Teopema o
TpéX napajjiCJIbHBIX NPAMBIX. TeopeMa (6]
CKPEIIMBAIOIINXCS MPSAMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MapaJIJICIIBHOTO MPOCKTUPOBAHUS.
N3o6pakenue pa3Hbix Guryp B
MapajuIeIbHON MPOEKINH.

[MenTpanbsHas npoeKkus. YToi ¢

COHaIpaBJICHHBIMU CTOPOHAMMU. VYron MCKIAY

MMpsAMBIMHA

3amaum Ha JOKA3aTENbCTBO M HCCIIEI0BaHNE,
CBSI3aHHBIE C PACTIOJIOKEHUEM TPSMBIX B
npoctpancTBe. Pelienue npakTuko-
OpUEHTHUPOBAHHBIX 3a/1a4.

[ToHsTHS: MapaIeaIbHOCTh NPAMON 1
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapajieIbHOCTH NPSIMOU U MIIOCKOCTH.
CaolicTBa napamieabHOCTH NPSIMON U
IJIOCKOCTH

FCOMeTpI/I‘ICCKI/Ie 3aJa41 Ha BBIYMCJICHUEC U

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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JI0Ka3aTeIbCTBO, CBA3AHHBIE C
napajebHOCTBIO IPSAMBIX M IJIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHnue cedeHus, MPOXOIALIETO YEPE3
JaHHYIO MPSIMYIO HA YEPTEXKE U
MapaJlyIEIbHOIO IPyrou npsamou. Pacuér
OTHOILIEHUH. Pelienue npakTuko-
OPHUEHTHUPOBAHHBIX 3a/a4.

[TapannenbHas MPOEKIHs, TIPUMEHEHUE TSI
MMOCTPOCHUS CEUCHUM KyOa u
napaienenunena. CBoicTBa
napasuiesieure1a ¥ MpUu3Mbl

[TapannenbHbie muockoctu. [lpuzHaku
MapajiebHOCTU ABYX IUIOCKOCTEH

TeopeMa o0 napaiienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASIIEH
yepes TOUKY, HEe MPUHAJICKAILYO TaHHON
IUIOCKOCTH U CIECACTBUS U3 HEE

CaolicTBa napauieabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH MPSMBIX IIEPECCUCHHUS IIPU
MIEPECEYECHUH JIBYX NapaJIIEIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa napanenbHbIX IIOCKOCTEH: 00
OTpe3Kax MapajiebHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXKAY MapajlieTbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOI ¢
JBYMsI ApAIJIENIbHBIMU JIOCKOCTSIMHU

[ToBTopenue: Teopema [ludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasJiesienumne1a

Brruucnenue ajiMH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM IapajulelIeIuIe e

IlepneHqUKyIAPHOCTD MPSAMOM U INIOCKOCTH.
IIpu3Hak NeprneHaUKYJIAPHOCTH IPSIMOU U
IJI0CKOCTH. Pacnonoxenue npsMsIx 1
IJIOCKOCTEH B OKpy»KaroiieM Mupe (pupoe,
UCKYCCTBE, apXUTEKTYPE, TEXHUKE,
KopabiyiecTpoeHun). Pemenne npakTuko-
OPUEHTUPOBAHHBIX 3a7a4

[lepneHqUKyYIAPHOCTD NPSMOM U TUIOCKOCTH.

[Ipu3HaK nepneHANKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o cylieCcTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K IUNIOCKOCTH
[InockocTy ¥ NEpIEHANKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

[Im0oCKOCTH M EPIIEHINKYJIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX
[lepnennukymsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIISIpA U3 TOUKU HA IPAMYIO
Ilepnennukynsp n HaknoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOUYKH Ha TPAMYIO
Teopema o Tpéx nepneHAUKYIsApax (mpsmas
u oOpaTHas)

Teopema o Tpéx nepneHAUKyIsApax (mpsamas

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



51

52

53

54

55

56

57

58

59

u oOpartHas)
VYT0II MEXTY CKPEIUBAIOIIUMHUCS MPSIMBIMHU

[Touck neprneHANKYISIPHBIX MPSIMBIX C
MOMOILBIO IEPIEHIUKYJISPHBIX INIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHUE.
PacnonioxkeHre npsiMbIX U TUIOCKOCTEN B
OKpYyKarorieM Mupe (Ipupoje, UCKyCCTBE,
ApXHUTEKTYPE, TEXHUKE, KOPAOIECTPOCHHH).
PeleHne npakTUKO-OPUEHTUPOBAHHBIX 3324

[TocTpoenne ceueHmit Kyoa, IPU3MBL,
IIPaBUIIBHOM MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOM NMpOEKIUU. Perenue
MIPAKTHUKO-OPUEHTUPOBAHHBIX 33124

[Toctpoenue ceuenuii Kyoa, MPU3MBI,
[IPaBUIILHOM IMUPAMUJBI C TIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU

CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO
wiockocTH. [Imockoctu cummetpuii B
MHOTOTpaHHHKaX. Perenne npakTuko-
OpUEHTUPOBAHHBIX 33724

[Ipu3Hak NepHneHAUKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH 10 IIOCKOCTH

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PaccTOSHUN OT TOYKHU 710 TIIOCKOCTH.
Pemenne npakTUKO-OPHEHTUPOBAHHBIX
3amad.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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CriocoObl OMYCTUTh MEPIEHANKYIISPHI:
CUMMETpHUS1, CABUT TOYKHU I10 NapaJlIeIbHOU
IpsIMOI

CnBur no HenapasuieJabHON TPSIMOH,
W3MEHEHUE PACCTOSHUI

KontponsHas padora "B3anmuoe

p p

PacToIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHcTae”

IToBTOpEHME: Yyroyl MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

IToBTOpEHUE: yrom Mexy
CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

FCOMCTpI/I‘ICCKI/IC MCTOJbI BBIYUCIICHUS yIJia
MCXKAY NpAMBIMHA B MHOT'OI'DAHHHUKAX.
Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYT'PAHHOTIO yTila
[lepnenukynsipHble nuockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJISAPHBIX INIOCKOCTEN

[Ipu3HaKk nepneHauKyJISIPHOCTH TIIOCKOCTEN;

TeopeMa o MPsIMO MepeceyeHus IByX
IJIOCKOCTEH MEPHEHIUKYIISIPHBIX TPEThEU
MIOCKOCTH

[IpssmoyroibHBIN Napasieenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTIO
napajuiesienuneaa

TeopeMa 0 nMaroHany nNpsMOYTrOJIbLHOTO

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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napajiiejacnuiena u CJIeACTBUC U3 Heé

CrepeoMeTpuyeckre U NpUKIaAHbIE 3a7a4H,
CBS3aHHbBIE CO B3aMHBIM PACIIOJIOKEHUEM
HPAMBIX M IIIOCKOCTHU. Pacnonoxkenue
HPAMBIX M IIJIOCKOCTEN B OKPYIKaIOIIEM MHpe
(mpupojie, UCKYCCTBE, ApXUTEKTYpE, TEXHUKE,
KopabyiecTpoeHun). Pemenue npakTuko-
OpPUEHTUPOBAHHBIX 3a7a4

[ToBTOpEHME: CKpEIIMBAIOLIUECS MIPSMBIE,
napajuiebHbIe TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHHUKAX

[Tapa napayenbHbIX IVIOCKOCTEH Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSTHUE
MEKIy CKPEIUBAIOIIUMUCS NIPSIMBIMHA B
MIPOCTBIX CUTYALHSIX

Paccrosinue ot TOukn J0 IINIOCKOCTH,
pacCToOsAHUC OT HpHMOfI J0 IIIIOCKOCTH

Brrunciienue paccTossHUN MEXTY
CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIBIO
MepHEHAUKYISIPHON MIJIOCKOCTH. Pemienne
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4.
TpéxrpanHslii yrosi, HEpaBeHCTBA IS
TpexrpanHbIxX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHThI ChEePUIECKON TeOMETPHH:
reoJIe3NYEeCKue JINHUU Ha 3emiie
Konrponsnas padora "Yrisl u paccTosHus"

CucreMmaruzanus 3HaHuM "MHOTOTpaHHUK U
€ro AJIEMEHTHI"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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[Iupamupa. Bunsl nupamun. [pasunsHas
nupamua

[Ipusma. IIpssmast u HAKJIOHHAS IPU3MBI.
[IpaBunbHas npusma.

[IpsiMolt napaienenunen, NpsMoyroabHbIN
napasienenunes1, Kyo

Beinyknble MHOrorpanHuku. Teopema
Oiinepa.

Beinykiibie MHOrorpanHuku. Teopema

Oitnepa. [IpaBuibHbIE 1 TOTYyIPaBUIIbHBIC
MHOTOTPaHHUKHU

Konrponsnas pabora "MHororpaHHUKH"

IToHsATHE BEKTOpA Ha MJIOCKOCTHU U B
IIPOCTPaHCTBE

CymMa BEKTOpOB

Pa3nocTs BekTOpOB

[IpaBuno mapasmenenumnena
YMHOXEHUE BEKTOpa Ha YHUCIIO

Paznoxenne BexTopa 1mo 6asucy Tpéx
BEKTOPOB, HE JISKAINX B OJHOH IIIOCKOCTH

CkansipHO€ IpOU3BEIEHUE

Brruncnenue yria Mexay BeKTOpaMu B
MIPOCTPAHCTBE

[Ipocreiimme 3aaa4u ¢ BEKTOPaMH
[Ipocreiimue 3a1aun ¢ BEKTOpaMHU
[Ipocreiimme 3aaa4u ¢ BEKTOPaMH
[Ipocreiimue 3a1aun ¢ BEKTOpaMHU
O06o01IeHne U cucTeMaTu3alus 3HaHUI

O06001IeHYE ¥ cCUCTEMATU3aLUs 3HAHUM

e e

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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100 HroroBas koHTpoNbHAs paboTa

101 HToroBast KOHTpOJIbHAS paboTa 1 1
OOILIEHNE U CUCTEMAaTHU3alUsl 3HAHUI
102 0606
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
11 KJIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
Jlara uudpoBbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTsbI
pecypchl
[ToBTOpenue Temsl "KoopanHaTel BEKTOpa
1 p P P 1 https://resh.edu.ru/
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
[ToBTOpenue tems! "CkanspHoe
2 " 1 https://resh.edu.ru/
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue Temsl "Bbruncienue yria
3 1 https://resh.edu.ru/
MEXy BEKTOpaMHU B IPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHNE TPSIMOI
4 p _ p p ’ 1 https://resh.edu.ru/
MPOXOISIICH Yepe3 B TOUKH"
YpaBHEHHE MIOCKOCTH, HOPMAJIb
5 P » HOP ’ 1 https://resh.edu.ru/
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
VYpaBHEHUE MIJIOCKOCTH, HOPpMaib
6 p » HOP ’ 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npou3BeneHne 1 https://resh.edu.ru/
JIuneliHble HEPABEHCTBA, JIMHEUHOE
8 1 https://resh.edu.ru/

IPOrpaMMHPOBAHUE

9 JIuHeiiHbIe HEpABEHCTBA, TIMHEHHOE 1 https://resh.edu.ru/
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MIpOrpaMMHUPOBAHUE
AHaIUTUYECKUE METOBI pacuéra yria
MEXy MPSAMBIMUA B MHOTOTPaHHUKAX
AHaNMTUYECKHE METO/IbI pacyéTa yria
MEXKy MIOCKOCTSIMA B MHOTOTPaHHUKAX
®opMya pacCTOSHUAS OT TOYKH J10
IJIOCKOCTH B KOOPJIMHATaX

Haxosxnenne paccTossHui OT TOUYKHU 710
IIJIOCKOCTH B KyOe

HaxoxneHue paccTossHUM OT TOUYKHU 10
IJIOCKOCTH B IPABUJILHOM MHUpaAMHUJIE
Kontponbnas padota "AHanmuTudeckas
reometpus”

CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

CeueHust MHOTOTPAHHUKOB: METO/T CJIE/I0B
CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, MIEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEN

[TapanenbHble NpsSIMbIE U MIJIOCKOCTH:

nmapalJICJIbHBIC CCYCHHUA

[TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacué€T OTHOLIEHUI

[TapanenbHble NPSMBbIE U TUIOCKOCTH: YTJIBI

MCKIY CKPCIIMBAIOIIUMUCS IIPAMBIMU

[lepnieHauKyIsIpHBIE NIPSAMBIE U IUNIOCKOCTH:

CTaHJapTHBIE NTapbl EPIEHIUKYISPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPUHU
MHOTI'OTPDaHHUKOB

[lepnieHauKyIsIpHBIE NIPSAMBIE U IUIOCKOCTHU:

https://resh.edu.ru/

https://resh.edu.ru/
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TEOpeMa O TPeX MepIeHANKYIIIpax

[IepnieHauKyIsApHBIE MPSAMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJINH B MHOTOTPaHHUKAX

[ToBTOpEHUE: MO 1 MHOTOYTOJIbHUKOB,
(dbopMyIIBI 1715 TUTOIAEH, COOOpaskeHUs
noo0us. Pemenne npakTuko-
OpPHEHTHUPOBAHHBIX 33]1ad.

[ToBTOpEHME: MO MHOTOYTOJIBHUKOB,
(dbopMyIIBI 1715 TUTOIAEH, COOOpaskeHUs
moxooust

[ToBTOpEHME: MIIOMIAI MHOTOYTOJILHUKOB,
dhopMyIbI 1715 TUIOIAAeH, cCooOpaskeHus
noxoous

[Inomany cedeHnii MHOTOIPaHHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHus mojaobus. Pemenne
MIPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4.

[Inomany cedeHnii MHOTOIPaHHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MOJ00Us
Konrponsnas padora "[loBTopenue:
MHOT'OT'PaHHHUKH, CEUEHUSI MHOTOTPAaHHUKOB"
O06BéM Tena. OObeM MPSIMOYTOIBLHOTO
napasuiesnenumnesia

3anauu 00 yJBOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIEHOTO
napajuienenunenaa. Pemenne npakTuko-
OpPUEHTHUPOBAHHBIX 33]1ad.

HpI/IKJ'IaI(HBIC 3aJda4yu, CBA3aHHBIC C

https://resh.edu.ru/

https://resh.edu.ru/
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36

37

38

39

40

41

42

43

44

45

BBIUHCIIEHHEM 00BEMA npAMOYTOJIbHOT'O
napaJuieJCrnuIicaa. Pemenue MMPAKTHUKO-
OPHUCHTHPOBAHHBIX 3a/1a4.

O06BEM TIPSIMON TPU3MBI

CrepeoMeTpHUECKHE 3a]1a4H, CBA3aHHBIE C
BbIUUCIIEHUEM 00BEMOB IPSMOM MTPU3MBI

[IpuknaaHble 3a1a4u, CBsI3aHHbIE C 00BEMOM
npsMoil mpu3Mbl. Pemienne npakTuko-
OpPUEHTUPOBAHHBIX 3a7ad.

Brranciienne 00bEMOB TEIT € TIOMOIIBIO
onpenenéuHoro uHaTerpaiga. Oobém
HAKJIOHHOMW TPU3MBI

Brruucienue 005EMOB TE ¢ TOMOIIBIO
onpeaenénHoro uaTerpaina. O0bpém
nupamMusl. Pemenne npakTuko-
OPUEHTUPOBAHHBIX 3a7ad.

®opmyna 06béMa nupamuisl. OTHOIIEHHE
00BEMOB MUpaMuU ¢ OOLIUM YIJIOM

®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUpPaMUJ ¢ OOLIUM YTIIOM

CrepeomeTprUecKue 3a/1a4uu, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW TTPU3MBI. PereHue
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4.
CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI

[Ipuknanueie 3anayu mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
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47

48

49

50

51

52

53

54

55

56

57

58

[Ipumenenne 06EMOB. Briuncienue
PaccTOsHUSA 10 INIOCKOCTH

Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"

[Hunuaapuyeckasi IOBEPXHOCTb,
o0pa3yromue MUIHHIPUIeCKON
MIOBEPXHOCTHU. Penienne npakTuko-
OpUEHTUPOBAHHBIX 3ajau.

Hunuuap. [pssMoi KpyroBou HUIMHAP.
[Inomaap MOBEPXHOCTH LUIMHIPA
KoHnnueckas moBepxHOCTb, 00pasyromiye
KOHMYeCcKoM nosepxHoctu. Konyc

CeueHune KOHyca MI0CKOCTHIO,
napajuIebHON TUIOCKOCTH OCHOBaHUS

VYceuénnslii konyc. M300pakeHre KOHyCOB
U yCEUYEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTH KOHYCa

[Inomaas 60KO0BOM NOBEPXHOCTH U MOJHON
MOBEPXHOCTU KOHYyca. PereHue npakTuko-
OpUEHTHUPOBAHHBIX 3a7au.
CrepeomeTrpuueckue 3aj1auu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHHUE,
MOCTPOCHUEM CEUCHUN IUITMHIPA, KOHyCa

CrepeoMeTrpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHUE,
MOCTPOCHUEM CEUECHUN LUITMHpPA, KOHyCa

[Ipuknagubie 3a7a4M, CBI3aHHBIC C
IATUHIAPOM

HpI/IKJ'IaI[HI)Ie 3aJa4u, CBA3aHHBIC C
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60

61

62

63

64

65

66

67

68

WIAHAPOM
Cdepa u map
[epecevenue chepsl u mapa ¢ IIOCKOCTHIO.

Kacanwue mapa u cepsl IIockocTsio. B u
n3o0pakeHue mapa

[lepecedenue chepsl 1 11apa ¢ IIOCKOCTBIO.
Kacanue mapa u cdepsl miockoctso. Bua n
n3o00pakeHue napa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummetpus chepsl 1 mapa

CrepeomeTrpuueckue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHbIE
co cdepoil u mapom, MOCTPOSHUEM UX
CEUEHUH MI0CKOCTHIO

CrepeoMeTpHyecKHe 3aa9d Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHUI MIIOCKOCTHIO

[Ipuknagueie 3aga4n, CBSI3aHHBIE CO cpepoit u
mrapoM. PemeHne npakTHKO-OpUeHTHPOBAH-
HBIX 3a/1a4.

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHUCJICHHUSA B OKPY)KHOCTI/I, CTaHI[apTHBIG
noxoous

Paznuunble KOMOMHAIMY TEJ BpaIEHUs U
MHOI'OIrpaHHUKOB. Vcrionbs3oBanue
KOMOMHAIMII MHOTOTPaHHUKOB U TEJ
BpaIEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX
3amayax

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



69

70

71

72

73

74

75

76

7

78

79

3anauu o Teme "Tena ¥ MOBEpXHOCTH
BpauieHus"

3anauu no Teme "Tena U MOBEPXHOCTH
BpatieHus"

Konrtponbnast padota "Tena u moBepXHOCTH
BpareHus"

O6béM numuHIpa. Teopema 06 00bEMe
MPSIMOTO LMIHHIIpA

Brruncnenue 00bEMOB TEJ C TOMOIIBIO
onpenenénnoro uaTerpanga. OobéM KoHyca

[Tnomaay 60KOBOM U MOTHOM MOBEPXHOCTH
KOHYyCa

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB IIHITMHIIPA, KOHYCa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI U
IJIonaau noBepxHocTen ten'". Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4.

O06BEéM mapa u maposoro cexropa. Teopema
00 00béme mapa. [lnomans cdepsl.
CrepeoMeTpHUuecKUe 3a/1a4M, CBA3aHHbIE C
BBIUMCIIEHUEM 00BEMOB I11apa, I1apOBOro
CErMEHTa U IapOBOI0 CEKTOpa

[Mpuknanueie 3anauu mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaapio cepbl. COOTHOMICHUS MEXKTY
IUIOUIAISIMU MTOBEPXHOCTEN U 00bEMaMHU
MOIOOHBIX TEI

[Tomo6HbIE TeNa B IPOCTPAHCTRBE.
N3menenne o0bEMa mipu o 100uu.
CrepeoMeTpHUECKHE 3a]Ja4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEIT M IIIOIIAACH
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80

81

82

83

84

85

86

87

88

89

IIOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

JIBrxenus npoctpancTBa. OToOpakeHus.
JIBrokeHust ¥ paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBUKCHUU

Buael nBukeHMii: napauieNbHbIN EPEHOC,
LIEHTpalbHasi CHMMETpPHUS, 3€pKaJIbHAS
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOM

[IpeobpazoBanus noxoous. [Ipsimas u chepa
Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
ABHUKCHUSA

KonTponbnas padora "BekTops! B
npoctpancTae”

O6o0maromee moropenue 11 moHsTHii u
MeTo10B Kypca reomeTpun 10—-11 knaccos,
cucremaTuzanus 3Hanuil: "[lapamienbHoCTh
MPSIMBIX U MJIOCKOCTEH B MPOCTPaHCTBE"

O6o061maromiee nopropenue 11 nousituii u
MeTo10B Kypca reomeTpun 10—-11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npoctpancTae”

O6o06maromiee nopropenue 11 nonsituii u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucTemMaTu3alnus 3HaHuil: "BekTopsl B
npoctpaHcTse"

Ob6o6maromee nosropenue 11 nmoHaTuit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucteMartu3aiys 3Hanuii: "O0bem
MHOTOrpaHHuKa"
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90

91

92

93
94

95

96

97

98

99

100

O6o6mmaromiee nopropenue 11 monsTuii u
MeTo10B Kypca reomeTtpun 10-11 kmaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOrpaHHHKa"

O6o0maromee moTopeHue 11 moHaTHiA 1
MeToA0B Kypca reometpun 10-11 kmaccos,
cucreMaTu3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

O6o06maromee moBTopeHue 11 moHaTHiA u
MeTo10B Kypca reomeTpun 10—-11 knaccos,
cuctemaruzanus 3Hanuit: "[Inomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

Wrorosas koHTposibHas paboTa
HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAaHUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH ¥ €€ pojib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTHM

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEpEOMETPUH KaK
HayKu U €€ pojib B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
WcTtopus pa3BuUTHS CTEpEOMETPUH KaK
HayKH ¥ €€ pojib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTH
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Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HayKHU ¥ €€ poJib B pa3BUTHH COBPEMEHHBIX 1 https://resh.edu.ru/
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX 1
WH)KCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOU
OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

-
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ
nmporpaMmmbl CpeHET o o01ero Oﬁpa?.OBaHI/Iﬂ

I'eometpus
OnepupoBaTh NOHATHAMU: TOUKA, IPsAMasi, INIOCKOCTb

[IppMeHATH aKCHOMBI CTEPEOMETPUM M  CIEACTBMS M3 HHX IPU PELICHUU
reOMETPUUYECKHUX 3a1a4

OHepI/IpOBaTI: IIOHATHUSIMU . HapaHJIeHI:HOCTB nu HepHGHI[I/IKYJIHpHOCTB HpHMBIX nu
IJTIOCKOCTEN

KJ'IaCCI/I(I)I/II_II/IpOBaTL B3aMMHOC pACIIOJIOKCHUC IPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBEC

OnepupoBaTh MNOHSTUSAMM: JABYTPaHHBIA yroji, TpaHU JABYTPaHHOIO yria, pedpo
JIBYI'PAHHOI'O yIJIa, JUHEHMHBIA yrojl ABYTPAHHOTO yIia, FpajayCHas Mepa JBYI'PaHHOIO
yria

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKIJIBIA M HEBBITYKJIBIH MHOIOTPAHHUK,
3JIEMEHTBI MHOT'OT'PAaHHUKA, ITPaBUIbHBIM MHOTOTPAHHUK

Pacmo3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHUKOB (ITUpaMH/IA, IPU3Ma, IPSIMOYTOJIBHBIH
napasuieNienumne, Kyo)

KnaccudunupoBat MHOTOTPaHHHKH, BBIOMpasi OCHOBaHHUS JUIS  KJIacCH(pHUKAIIH
(BBIMTyKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHUKH, MPaBUIbHBIE MHOTOTPAHHUKH, MPSIMBIE U
HAKJIOHHBIE MPU3MBI, TapalJIeIeTIUIIE IbI)

OHepI/IpOBaTI: NOHATUAMU: CCKYIIAA MIIOCKOCTh, CCUCHUC MHOT'OIT'PAaHHUKOB

OOBSCHATh NPUHLHUIIBI TOCTPOEHHUS CEUEHUH MHOTOIPAaHHUKOB, HCIOJB3YysS METON
CIIEeNIOB

CTtpouTh CEYEHHS MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y

Pemarn 3ala4i Ha HaXO0XICHUC TCOMCTPUYCCKHUX BCIWYHUH 10 06pa3uaM HJIN
ajropurMaM, MNOpUMCHAA  HU3BCCTHBIC AHAJIUTHYCCKUC MCTOJAbI IIpHU  PCUICHHUU
CTaHAAPTHBIX MAaTCMATUYCCKHX 3aJa4 Ha BBIYHCIICHHUC paCCTOﬂHI/Iﬁ MCXKAY OBYMs
TOYKaMH, OT TOYKH O0 HpHMOfI, OT TOUKHUAO INIOCKOCTHU, MCIKAY CKPCHIMBAIOIIMMMUCA
IMPAMBIMHA

Pemate 3amaum Ha HAXOXJACHUE T'EOMETPUYECKUX BEIUYMH IO o00pasuam WiH
aqropuTMaM, IPHUMEHSS UM3BECTHBIC AHAJIUTUYECKUE METOABl IIPU  PELICHUHU
CTaHJApPTHBIX  MaTEeMaTU4YECKUX  3aJad  HA  BBIUMCIEHUE  YIJIOB  MEXIY
CKPELIMBAIOIMMHUCS NMPSMBIMU, MEKIY IPSIMON U IJIOCKOCTBIO, MEKY IIOCKOCTSIMM,
JIBYI'PDAHHBIX YIJIOB

Boraucnars 00bEMBI U IIIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, THPaMHJIA)

C npuMeHeHHeM  (OpMyJ, BBIYHCIATH COOTHOLICHHS  MEXAY  IUIOIAASMU
MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX MHOTOIPAaHHUKOB



7.15

7.16

7.17

7.18

7.19

7.20

11 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

OnepupoBaTh MOHATUSMH: CHUMMETPHUsl B IMPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHH (PUTYPbI

H3Bnekars, npeoOpa3oBHIBATH U WHTEPIPETUPOBATH nHpopmaIuio o]
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (UTypax, IMPEJCTABICHHYI0 Ha YepTekKax H
pHCYyHKax

[IpumensT reomeTpuueckue (axkTbl Ui PEIICHUS CTEPEOMETPHUYECKUX 3a/ad,
IPEIONIArafoIIuX HECKOIBKO IIaroB PELICHHUs, €CJIM YCIOBHS TPUMEHEHHUS 3aJaHbl B
SIBHOM (hopme

[IpuMeHATH mpocTedIne IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPUIECKUX 3a/1au

[lpuBoaMTE TpPHMEPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TPHPOJE W IKH3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE

[IpuMeHATH MOTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATh PEabHbIE CUTyalluu U
IIPUMEHATh HW3YYEHHBbIE IOHATHS B IPOLECCE IIOMCKA PEIICHHUsS MaTeMaTHYECKH
c(OpMyIMPOBAHHOW NPOOIEMBbI, MOJEIUPOBATh pEaJbHblE CHUTyallUd Ha SI3bIKE
TEOMETPHH, UCCIIEN0BATh IMOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM T'€OMETPUYECKUX
HNOHATHM W TeopeM, ammapaTa ajreOpbl, pelaTh NPaKTUYECKUE 3aJayM, CBSI3aHHBIE C
HaXO0XJIEHUEM T€OMETPUYECKUX BEJINYHMH

IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeHero o0uero 00pa3oBaHus

I'eomerpus

OnepupoBaTh  MOHITHSIMHU: HWIMHIPUYECKass  MOBEPXHOCTD, oOpa3syrolue
WIMHIPUYECKON TMOBEPXHOCTH, IHIWHADP, KOHUYECKas MOBEPXHOCTh, 00pa3ylollue
KOHUYECKOW MOBEPXHOCTH, KOHYC, cpeprudecKkasi HOBEPXHOCTh

PacrioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa U 1m1ap)
OOBSCHATH CITOCOOBI MOTyUEHUS TeJl BpallleHus
KnaccuduiupoBarh B3auMHOE pacnoiokKeHHe cephl U TIOCKOCTH

OrniepupoBaTh MOHSATUSMHU: IAPOBON CETMEHT, OCHOBAHHE CErMEHTA, BHICOTA CErMEHTA,
IAPOBOM CJIOM, OCHOBaHUE APOBOI0 CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
Bbruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEN TeJ BpaIlleHUs, T€OMETPUUECKUX Tell C
npUMeHeHHueM (HopMyII

OrnepupoBaTh MOHSATHUSAMH: MHOTOTPAaHHUK, BIMCAHHBIN B chepy U ONMMCAHHBIA OKOJIO
cdepsl, cdepa, BIUCaHHAs B MHOTOTPAHHUK HJIU TEJIO BPAIICHUS

BBIYuCIATE COOTHOMIEHUST MEXKTY TUIOIIAIIMU TTOBEPXHOCTEN M 00bEMaMH MOAO0HBIX
TeIl

N3o0paxaTth uzydaemble (UTYpHl OT PyKH M C MPUMEHEHHEM MPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB

BrpinoaHsATe (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:



6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BU]J CBCPXY, C6OKy, CHH3Y, CTPOUTH CCUCHUS TCJI BPALLICHUA

N3Bnekars, MHTEPIPETUPOBATH 51 peoOpa3oBbIBATH MH(pOpPMaLINIO 0
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PHUTypax, MpeNCTaBICHHYI0O Ha YepTexax H
pUCyHKax

[IpumensTh reomeTpuueckue (akTbl Ui PEIHICHUS CTEPEOMETPHUYECKUX 3a/ad,
nmpeamnojgaratomux HCCKOJIBKO MIAroB pCHICHUS, €CIIN YCJIOBUA NPHUMCHCHUS 3a/laHLI B
SIBHOM (hopme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BremonHaTh I[eflCTBPIH CIIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB W YMHOKCHHA
BCKTOpa Ha 4uCJIo, O6’B§ICHHTB, KaKHMH CBOHCTBAMHM OHH O6J'IaI[aI-OT

[IpuMeHATH MpaBUIIO NapAJLIEIECIIUIIEAA [IPU CII0KEHUH BEKTOPOB

OnepupoBaTh NOHATUAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YToJl MEXIy BEKTOpamH,
CKaJsipHOE MPOM3BEICHIE BEKTOPOB, KOJUTMHEAPHBIEC M KOMIIAHAPHBIE BEKTOPHI

Haxomuth cymMMy BEKTOpPOB M TPOU3BEJCHHWE BEKTOpA HA YHUCJIO, YTOJ MEXIY
BEKTOpPaMHM, CKaJspHOE  MPOU3BEACHHUE, pACKIaAbIBaTh  BEKTOp 1O  JABYM
HEKOJJTMHEAPHBIM BEKTOpaM

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

Pemars mpocTteiiiine reoMeTrpuueckue 3aJadyd  Ha [PUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOa

Pemate 3aJa4u Ha A0Ka3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIICHUHU H HaX0XJICHHUEC
TCOMETPHUYCCKUX BCJIWYHUH I10 06pa3uaM WKW aJroputMam, IMIIPUMCHASA HN3BCCTHBLIC
MCTOJBI MPHU PCIICHUN CTAHAAPTHBIX MAaTEMAaTHYCCKUX 3a1a4

[IpuMeHATH mpocTEeNIe IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHUCTEMBI IIPHU PEUICHUHU CTEPEOMETPUUECKUX 3a1a4

HpI/IBOI[I/ITB NIpUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpoAC U KU3HU,
pacino3HaBaTh IIPOABJICHUEC 3aKOHOB '€OMETPHUU B UCKYCCTBC

[IpuMeHATh MOTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATh PEabHbIE CUTyalluu U
IPUMEHATh W3YyYCHHBIC IOHATHS B IIPOLECCE IIOMCKAa PEUICHWS MaTeMaTHYECKH
c(OpMyYIMPOBAHHOW NPOOIEMBbI, MOIEIUPOBATh pEaJbHblE CHUTyallUd Ha SI3bIKE
TEOMETPHH, UCCIIEN0BaTh MOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATHHM W TeopeM, ammapaTa ajireOpbl, pelaTh NPaKTUYECKUE 3aJayM, CBSI3aHHBIE C
HaXO0XJI€HUEM T€OMETPUYECKUX BETMUMH

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

7.1

7.2

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

I'eomerpus

OCHOBHBIEC TIOHATHSI CTEPEOMETpHH. ToUKa, TpsMasi, IIOCKOCThb, MpocTpaHcTBO. [loHsTHE 00

AKCUOMATHYCCKOM ITOCTPOCHUHU CTCPECOMETPHUU: AKCUOMBI CTECPECOMECTPUHU U CICACTBUA U3 HUX

Bzaumnoe PaCIoOJIOKCHUEC TIIPAMBIX B IMPOCTPAHCTBE: TMCPCCCKAIOIIUCCH, MapaJUICIbHBIC U



7.3

7.4

7.5

7.6

7.7

CKpeluuBaromuecs npsmsle. [lapamienbHOCTs NOPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napaJuleJIbHbIE MIPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIIBHOCTh TPEX MPSAMBIX, APaUIEIbHOCTD MIPSIMON
U IUIOCKOCTU. YIUIBIC COHAIIPaBIECHHBIMU CTOPOHAMM, YIOJI MEXAY NPSAMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTD INIOCKOCTEN: MapaJuIeNIbHbIE INIOCKOCTH, CBOMCTBA NapaJUIEIbHBIX ILUIOCKOCTEH.
[Ipocreiimie mpocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTU: TETpa’ap, KyO, Mapaisienenumnes,
MOCTPOECHUE CEUECHHI

[lepnieHAUKYISIPHOCTh NPSAMOM W IIOCKOCTH: MEPHEHIUKYJISIPHBIE NPSAMBIE B IPOCTPAHCTBE,
IpsIMBIE TIAPAJIJIENbHBIE WU IEPIEHIUKYJSIPHBIE K IIJIOCKOCTH, NPU3HAK IEPIEHIUKYISPHOCTH
IIPSIMOM U IUIOCKOCTH, TeOpeMa O IPSIMOM NEPIEHANKYJISIPHON INIOCKOCTU. YIUIBI B IIPOCTPAHCTBE:
Yrojg MEXAy IpsIMOM M IUIOCKOCTBIO, IBYI'PAHHBIA yTOJ, JIMHEWHBIA YIoJI JBYI'PAaHHOIO YIJIA.
[IeprieHaAUKYISp M HAKIIOHHBIE: PACCTOSHHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE OT MPAMOU 110
IUIOCKOCTH, MPOEKIHs (GUIrypbl Ha IUIOCKOCThb. llepneHIuKyJIspHOCTh IUIOCKOCTEH: NpU3HAK
NEPIECHIUKYIJIAPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX nmeprneHauKyJspax

Ilousatue MHOTr'OrpaHHuKka, OCHOBHBIC 3J3JICMCHTBI MHOI'OIpAHHHWKA, BBINYKJIBIC W HCBBIITYKIIBIC
MHOTOI'PAHHMKH, pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroiapHas nmpu3Ma, TPaHU U OCHOBAHUS
MNpu3Mbl, IMpsAMasd W HAKJIOHHAadA IPU3SMBI, OOKOBast ©W IOJHAA MMOBCPXHOCTh ITPHU3MBI.
[Tapannenenumnen, nNpsMOYroJbHBIM Mapajielenuen] U ero cpoiicTtBa. [lupamuma: Nn-yrosibHas
nupaMuja, TpaHH M OCHOBaHUE NUpPaMUIbl, OOKOBask M TIOJHAS MOBEPXHOCTh MMUPAMHJIBI,
npaBUbHAsi W YCEU€HHas MNHUpaMUJa. OJIEMEHThl Mpu3Mbl W nupamuabl. [IpaBunbHbIC
MHOTOTPaHHHUKH: TOHSATHE MNPaBUJILHOTO MHOTOTPaHHHKA, MpPaBHIIbHAs MpPU3Ma M MPaBHIbHAsS
nupamua, MpaBUiIbHAs TPEYToidbHAs MUpPaMHJIa U MPaBUIBHBIN TeTpasap, KyO. [IpencraBnenue o
IPAaBWIBHBIX MHOTOIPAaHHMKAX: OKTa’Jp, HOJeKa’dap M uKocadapyrue CeueHuss npu3Mbl U
MmUupamMuabl

CI/IMMCTpI/IH B MPOCTPAHCTBE: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B ITUpAMUJAX, TTapAJUICIICITUIICAAX, IIPABUJIBHBIX MHOT'OI'PpAaHHUKAaX

Breruucienue 2JIEMEHTOB MHOTOTPAHHHKOB: pEOpa, nuaroHanmw, yriel. [lmomanas OOKOBOI
MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOU TPHU3MBI, TUIOIIA/Ih OCHOBAHHM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH TPpSMOM Tpu3Mbl. [Imomans GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIHHOU
MUPaMUJIBL, TEOpEMa O TUIomaau yceuénnoit nupamusl. [lorstiue 06 06béme. OOBEM MUpamMubI,
MIPU3MBbI

[Tomo6uBIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY TUIOIIAIIMU TOBEPXHOCTEH, 00BEMaMHu
IMIOAOOHBIX TET

11 KITACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
I'eomerpus

Hunmuaapudeckas MOBEPXHOCTb, OO0pasylolMe  LHWIMHIAPUYECKOH  MOBEPXHOCTH,  OCh
HWINHAPUYECKOH moBepxHOCTH. L{nnuuap: ocHoBaHMS 1 GOKOBasi MOBEPXHOCTh, 00pa3yomias 1
0Cb, IIOLIA/lb OOKOBOM H MOJHOW IIOBEPXHOCTH

Konnueckass mnoBepXHOCTb, OOpasyrolue KOHMYECKOH IOBEPXHOCTH, OCb M BEpIIMHA
KOHMUYecKoi moBepxHocTH. KoHyc: ocHOBaHME M BepliMHa, oOpasylomas M OCh, IUIOIIAIb
OOKOBOW M TOJIHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pasyloliue M BBICOTA, OCHOBAHHS U
OOKOBast MOBEPXHOCTh



6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

Cdhepa um map: wHeHTp, paauyc, AMaMeTp, IUIOIIA[b HOBEepXHOCTH cdepbl. BianmHoe
pacnosioxkeHue chepbl M INIOCKOCTH, KacaTeslbHas MIIOCKOCTh K cepe, IIomaab chepsl

N300paxkeHune Ten BpaleHUs Ha MIIOCKOCTH. Pa3BépTka MIIIMHApPA U KOHYyCa

KOM6I/IHaI_II/II/I TCJI BPAIICHUA U MHOI'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN OKOJIO C(I)epbl,
C(bepa, BIIMCAaHHAsA B MHOT'OT'PAHHUK, UJIX TCJIO BpalllCHUA

[Tonsitue 06 06BEMEe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME TPSIMOYTOIBHOTO
napaenenuneaa u cueAactsus u3 He€. OO0BEM nunuHApa, koHyca. O0bEM IIapa U IUIOMIA/lb
cdepsl

[Tono6uble Tena B mpoctpancTBe. COOTHOUIEHHSI MEX/Ty IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMu
MOIOOHBIX TEI

Ceuenus muMHApa (MapajuiesIbHO M MEPIEHANKYJIIPHO OCH), CEYEHMs KOHyca (IapasuieabHOoe
OCHOBAHHIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa

Bektop Ha miockoctd M B mpocTpaHcTBe. CI0KEHUE M BBIYMTAHHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uymclo. PasznmoskeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napaenenuneaa. Pemenne 3aad, CBI3aHHBIX ¢ IPUMEHEHHEM MTPABUII JCHCTBHI ¢ BEKTOpaMH

[IpsimoyronpHas cucrema KoopauHat B mnpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreitmme
3aJa4yl B KOOpAMHATax. YTol MexXAy BekTopamu. CKalsipHOE MpPOU3BEICHHUE BEKTOPOB.
Borunicnenue yrioB Mexy NpPSIMBIMH M IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ HpU
pEIICHUH TEOMETPUUYECKUX 3a4a4

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTATaM OCBOEHUSI OCHOBHOI
NpoBepsieMoro .
poBep 0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeJHEro o01ero 00pa3oBaHus
TpeOoBaHMS

Brnagenne wMeromamMu J10Ka3aTenbCTB, aJIrOPUTMaMHM PpELICHUs 3ajad; yMEHHUE
(GbopMyIMpOBaTh W ONEPUPOBATH MOHATUSAMH: OIpEJENIeHHe, aKCUOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MpPHU3HAK, OKA3aTENIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
OPUMEHATh MX; YMEHHEe (OpMyIMpoBaTh OOpPaTHOE U  HPOTHBOIOJIOKHOE
YTBEP)KACHUE, MPUBOJIUTH MPUMEPbl M KOHTPIPHUMEPHI, MCIONb30BaTh METO]
MaTeMaTHYECKON MHIyKIUH; IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHMSI IIPU PEILICHUU
3a/1a4, OLEHUBATh JIOTMUECKYIO NMPAaBUIBHOCTh PACCYXIECHUN; YMEHHE ONEpPHUpPOBATh
MOHATUSIMHM: MHOKECTBO, TOJMHOXKECTBO, OIEPALMA HAJ MHO)KECTBAMHU; YMEHHUE
HCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar [Uid ONMCAaHUS PEaJIbHBIX
MIPOLIECCOB U SIBJIGHUM U INpHM PELIEHUH 3aJad, B TOM YHUCIIE M3 JPYTrUX Y4eOHBIX
MIPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSAMU: Tpad), CBA3HBIN Tpad, AepeBo, IHKI,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3a]1aBaTh U ONMHUCHIBATH Ipadbl pa3IUUHBIMU CIIOCOOAMU;

WCTIOJIBH30BATh TPadbl MPHU PEIICHUH 3a/1a4

YMmenune ONCprUpoOBaTh IMOHATHAMHU: HATypaJlbHOC YHUCIO, LCJIO0C YUCIIO0, CTCIICHbL C



LENbIM TI0Ka3aTesieM, KOpeHb HATypajbHOH CTENEHH, CTENCHb C PaIlMOHAIBHBIM
II0Ka3aTcCIeM, CTCIICHbL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM, norapn(bM quciia, CUHYC,
KOCHHYC W TaHTEHC IPOW3BOJILHOTO YHCJA, OCTATOK IO MOIYJIO, PAaIMOHAIHHOE
YUCJIO0, UPPALIMOHATIBHOC YHUCIIO, MHOXCCTBA HATYPAJIbHBIX, HCJIbIX, pallMOHAJIbHBIX,
JCHCTBUTEIFHBIX YMCEIl; YMEHHUE UCIIOIB30BaTh MPU3HAKH JIEIIMMOCTH, HAUMEHBIINH
o0ImMi AeTUTeNh U HAaUMEHbIee oblee KpaTHOe, anropuT™ EBKinaa mnpu pereHuu
3aJa4; 3HAKOMCTBO C Pa3jIMYHBIMHU MMO3WUIIHOHHBIMU CHCTEMaMHU CUUCIICHHS, YMECHUE
BBITIOJIHATh BBIUYUCIICHUE 3HAYCHUH W MPeoOpa3oBaHUs BBIPAKCHUH CO CTETICHSIMH U
norapupmMamu, TMpeoOpa3oBaHUsi JIPOOHO-PALMOHATBHBIX BBIPAXKEHUH; yMEHUE
ONEPHPOBATh TMOHATUSAMHU: IOCICIOBATEIBLHOCTh, apUPMETHUYECKas Mporpeccus,
reoMeTpUYIecKas porpeccus, 0ECKOHEYHO YOBIBaIOIIasi TEOMETPHUYECKas IPOTPECCHS;
yYMEHHUE 3a/laBaTh IOCIEJIOBATCILHOCTH, B TOM YHUCIE C TIOMOIIBIO PEKYyPPEHTHBIX
dbopMyIT; YMEHHE ONEPHUPOBATH TOHATHUSMHU: KOMIUICKCHOE YHCIIO, COMPSDKEHHBIC
KOMIUICKCHBIC YHUCIIa, MOIYJb W apryMEHT KOMIUIEKCHOTO YHucia, (opMa 3amucu
KOMIUIEKCHBIX 4ucesl (reoMeTpudeckasi, TPUrOHOMETpUYecKas M ajredpanyeckas);
yMETh TPOM3BOJIUTH apu(PMETHYEeCKUE JCUCTBHS C KOMIUICKCHBIMU YHCIIAMU;
MIPUBOJUTH IMPUMCPLI UCITOJIB30BaAHUA KOMIIJICKCHBIX YHUCCII; OIICPUPOBATL MMOHATUAMMU:

MaTpuna 2x2 u 3x3, onpeaenanTenb MaTPUILbl, TEOMETPUYECKHIA CMBICI ONPEIeIUTeNs

YmMmenue OTIepupOBaThH MOHSITUSIMHU: palfioHaIbHbIE, UppaIlMOHANIbHBIE,
MOKa3aTebHbIe, CTENICHHBIC, JJorapu(MUIECKUE, TPUTOHOMETPHUSCKAE YPABHCHHS U
HEpPaBEHCTBA, WX CHCTEMbI; YMEHHE OMNEpPUPOBATh MOHATHIMH: TOXIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHCHHH U
HEPaBEHCTB, PaBHOCWIBLHOCTH YPAaBHEHUU, HEPABEHCTB U CHUCTEM; YMEHHE peIlaTh
ypaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; peIIaTh
ypaBHEHHUS, HEPaBEHCTBA U CHUCTEMbl C MapaMeTpoM; MPHUMEHITh YpaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBbI JUIsl PEIICHHs MaTeMaTHMYeCKUX 3aJad W 3a7ad u3

pa3nuyHbIX 00JacTel HaAyKU U peaabHOM KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKIHSA, YETHOCTh (DYHKINH, NEPHOANYHOCTH
(GYyHKIMM, OrpaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKLHH, OSKCTPEMYyM
(byHKIMK, HauWOoOJIbIIEE W HAaWMEHbIIEe 3HAUYCHHUS (QYHKIUM Ha TPOMEKYTKE,
HemnpepbiBHAas (QYHKUUS, AaCUMOTOTHI Tpaduka (QYHKUMH, TepBas M BTOpas
npou3BoaHas (GYHKIHUHA, TEOMETPUYECCKUHA M (DU3WYECKHA CMBICT TPOU3BOIHOM,
nepBooOpasHas, OmNpeAeTEHHbIM HMHTErpayl; yMEHHE HaXOIUTh aCHMIITOTHI Tpaduka
(GYHKIUM; YMEHHE BBIYHCIATH HPOW3BOAHBIC CYMMBI, HPOW3BEACHUS, YaCTHOTO M
KOMIO3ULMH (YHKIMHA, HAXOAWTh ypaBHEHHE KacaTeJbHOW K TpaduKy (QyHKLIUH;
yMEHHE HaXOJUTh IPOW3BOJIHBIC SJIEMEHTAPHBIX (YHKIHHA; yMEHHE HCIIOJIb30BATh
MPOU3BOJIHYIO JJISl UCCIIEAOBAaHUS (DYHKIMHA, HAXOAUTh HAUOOJbIINE M HAUMEHBIINE

3HaueHus: (PyHKUMH; CTpoUTh rpaduKd MHOTOWICHOB C HCIOJIb30BaHHEM ammapara



MaTEMaTHUYECKOT0 aHAJIN3a; IPUMEHATh MTPOU3BOAHYIO JJIsI HAXOXKJICHUS HAWTYUIlIEero
pelleHrs B MPUKIAJHBIX, B TOM YHCJE COIMATBHO-d)KOHOMUYECKUX U (DU3MUECKHX
3a/1auax; HaXOAUTh IUIOMIAA U O00BEMBI (DUTYp C TTOMOIIBIO MHTETpaja; MPUBOIUTH
MpUMEpPbl MATEeMAaTHYECKOTO MOJEIHPOBAHUS C TOMOIIbI0 auddepeHIHaTEHBIX

ypaBHEHUH

YMeHue omepupoBaTh TOHATHAMHU: Tpapuk (QyHKOWH, oOpaTHas QyHKIUS,
KoMNo3uLus GYHKUMH, TUHeHHas (QyHKIMA, KBaJpaTHuHas (YHKLUSA, pallMOHAIbHAS
GyHKIMA, cTeneHHas (YHKOWS, TPUTOHOMETpHYECKHEe (YHKIHMH, OOpaTHbIC
TPUTOHOMETpUYECKHE (YHKLMHU, IOKa3aTeiabHas M Jiorapudmuyeckas (QyHKLIUY;
YMEHHE CTPOUTh TpaduKH W3YYCHHBIX (YHKUIWH, BBINOIHATE NpeoOpa3oBaHUs
rpa¢pukoB (YHKIMHA, HCHOIB30BaTh TIpaduKU Uil U3yYEHHs] IMPOLECCOB U
3aBHCUMOCTEH, MpH pEImIeHWH 3a7ad U3 JAPYTHX Y4YeOHBIX TPEJIMETOB W 3a7ad M3
peanpHOM JKHM3HHU; BBIpaXXaTh (OpPMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
WCTIOJIH30BaTh CBOWCTBA M rpaduku QYHKIMN IJIs1 pEIICHUs] ypaBHEHUH, HEPABEHCTB U
3aJad ¢ MapaMmeTpaMmM; H300paxaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBa

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33Jaul pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIU
U 4acTd, Ha JBM)KEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYI, HAJOTH, 3aJa4d M3
o0jacTu ynpaBjieHHs JUUYHBIMU U CEMEMHBIMU (PUHAHCAMHU); COCTABIISITh BBIPAYKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl II0 YCIOBUIO 3a7add, HCCICN0BaTh
MOJyYEeHHOE peIIeHHe M OICHHWBAaTh INPABIONOJOOHOCTh PE3yJbTaTOB; yMEHHUE
MOJIEIIUPOBATh PEAIbHBIE CUTyallMM Ha SI3bIKE MAaTEMAaTHKH; COCTABIISATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHCTEMBl II0 YCIOBHUIO 3aJaud, HCCIEN0BATh
MIOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM ammapara anreOpbl, MHTEPIPETUPOBATH

TIOJIyYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apu(pMeTHIECKoe, Mearana, HanOoJbIee
Y HaMMEHbUIEE 3HAYEHHUs, pa3Max, JUCIEPCHs, CTAHIAAPTHOE OTKIOHEHHE YHMCIIOBOIO
Habopa; yMeHHe H3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMALUIO, MPEICTABICHHYIO B
TabIMIax, Ha AMarpammax, rpaukax, OTpa)xarollyo CBOMCTBA peabHBIX MPOLECCOB
U SBICHWI; TMPEACTaBIATh HH(POpPMAIMIO C TIOMONIBI0 TaOMUI] U JHarpamu;
UCCIIeZIOBAaTh CTaTUCTUYECKHUE JAHHBIE, B TOM YHUCJIE C NMPUMEHEHUEM IpaduyecKux
METOZIOB W DJIEKTPOHHBIX CPEIACTB; TIpaUUecKd HCCIEeI0BATh COBMECTHBIE

Ha0JII0/IEHNUS C TIOMOIIBIO TUarpaMM PacCenBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHSIMH: CIy4alHBIM ONBIT M CllydailHOE COOBITHE,
BEPOSITHOCTh  CIY4YalHOrO  COOBITHS; YMEHHME BBIUUCIATH  BEPOSATHOCTh C
UCIIOJIb30BAaHUEM Tpa@HUUecKUX METOJIOB; MPUMEHATb (OPMYJIbI CIOXKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, (QopMyiy MOJHOH BepoATHOCTH, Gopmyiy bepnysn,

KOMOHMHATOpHBIE (aKThl U (HOPMYJIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
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YMEHHE  ONECPHUPOBATh  MNOHATHAMM:  CIydalHas  BCJIMYMHA, PACIpeAciICHUE
BEPOSITHOCTEM, MaTEMaTUUECKOE OXHJIAaHUE, TUCIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE
CllyyaliHOM BEIMYUHBI, (DYHKIMM pacupelesieHuss U IUIOTHOCTH pPaBHOMEPHOTO,
[I0KA3aTeJIbHOIO ¥ HOPMAJIBHOTO PacCIHpEelesIeHU; YMEHHE MCIIO0Nb30BaTh CBOMCTBA
W3YYCHHBIX PACHpPElEeNICHUN U1 PEIICHUs 3a]a4; 3HAKOMCTBO C HMOHATHAMM: 3aKOH
OOJIBIINX YUCEN, METO/Ibl BHIOOPOYHBIX MCCIIEOBAHUHN; YMEHUE NPUBOJUTH IPUMEPHI
IPOSIBIICHUS 3aKOHA OOJBIIMX YUCENI B HPUPOAHBIX M OOILECTBEHHBIX SBICHMSX;
YMEHHME OIEpUpPOBaTh MOHATHAMM: COUYETaHHE, IEPECTAHOBKA, YUCJIO COYETaHUH,
YHCII0 IEPECTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHSITh KOMOMHATOPHBIE (PAKTHI
U PacCyXJIEHHs JUIsl peleHHs 3a]ad; OLIEHUBATh BEPOSTHOCTH pEalbHBIX COOBITHH;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJIYyYECHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh NOHATHUSMHU: TOUYKa, IMpsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMUMHA YTJIa, MJIOCKUN yToJl, IBYTPAHHBIA Yroi, TpEXIpaHHbIN yrod,
CKPEIMBAIOIINECS TPSMbIE, MAPAJIEIbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX H
IUIOCKOCTEH, Yroid MEXIy NPSAMBIMU, Yroil MEXIy HpSAMOM M IUIOCKOCTBIO, YToOJ
MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH J0 IUIOCKOCTH, PACCTOSHHUE MEXIy
NPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh MPHU PEILICHUU
3amad U3ydeHHbIE (DAKThI W TEOPEMBI TUIAHUMETPHH, YMEHHE OICHHBATH pPa3Mephl
O0BEKTOB OKPYXAIOIIEro MHUpA; CTPOUTh MaTeMaTHYECKHE MOJENIU C IOMOIIbIO
TF€OMETPUUECKUX TOHATUN U BEJIWYUH, pellaTh CBSI3aHHbIE C HUMH IMPAKTUYECKUE

3aaun

YMeHne  omnepupoBaTh TMOHATHAMHU:  IUIomans  Gurypsl, o00BEM  QUrypsI,
MHOTI'OTpaHHUK, HpaBI/IHBHLII\/JI MHOTI'OTpaHHUK, CCUYCHUC MHOI'OrpaHHHUKa, KY6,
napajuieNienunel, Mpu3Ma, MupaMua, Gurypa u MoBEpXHOCTh BPANICHUs, IWIAHIP,
KOHYC, map, cdepa, mwiomanb chepsl, MIOMAIs TOBEPXHOCTH MHPAMUIBI, TPU3MBI,
KOHycCa, IWIUHIpA, 00BEM KyOa, MPSIMOYTOIBHOTO TMapayUlefienuie/a, MMpaMubl,
MpU3MBI, IWIMHAPA, KOHycCa, mIapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHUS KOHyca U
MWINHApA, TapayielbHbIe OCH WM OCHOBAaHHMIO, CEYEeHHE IIapa, IUIOCKOCTH,
Kacaromasics cepbl, MIIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUEHUE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI M IOBEPXHOCTH BPAILICHUS, X CEYCHHUS, B TOM
qucice C INOMOIINbKO  JJCKTPOHHBIX CPCACTB; YMCHHC [MPUMCHATH CBOMCTBA
TEOMETPUYCCKUX (PUTYpP, CAMOCTOATEIBHO (POPMYJIUPOBATH OMPEICIICHHS H3YYaeMbIX
¢uryp, BBIIBUTATh TUIOTE3bl O CBOWCTBAaX W NPU3HAKAX T€OMETPUYECKHX (Uryp,
00OCHOBBIBATh HJIM OMPOBEPTaTh UX; YMEHHE NMPOBOIUTH KiaccH(HKauio GUryp 1o

PAa3JIMIHBIM IPpHU3HAKAM, BBIIIOJIHATH HGO6XO,Z[I/IMI>IG AOMOJHUTCIBHBIC IOCTPOCHUSA
YMmenue OIICPpHUPOBATHL TIMOHATHAMU: ABHXXCHUC B TIIPOCTPAHCTBC, HapaHHe.HBHBII\/'I

MEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE, TMOBOPOT, MpeoOpa3oBaHue

no1o0usi, NoJo0HbIE (PUTYPBI; YMEHUE paclio3HaBaTh paBHbIC W MOJA00HbBIE (DUTYPBI, B
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13

TOM YHCJIE B TPHPOJIE, UCKYCCTBE, APXUTEKTYpPE; HCIIOJIB30BaTh T'€OMETPHUCCKUE
OTHOIICHUA ITPU PCUHICHUH 3a/1d4; HAXOAUTb TCOMCTPUUCCKNEC BCIININHDBI (,Z[.HI/IHa, yroi,
IJI01aTb, 00BEM) MPU PEIICHUH 3a7a4 U3 APYTUX YICOHBIX IPEIMETOB U U3 PEATbHON
JKU3HH; YMCHHC BBIYUCIIATL I'COMCTPUYCCKUC BCIINMYUHBI (I[JII/IHa, yroji, miomaib,
00BEM, IIIOMIAh TOBEPXHOCTH), HCIIONB3YSI W3yUeHHBIE (DOPMYIIBI U METOMBI, B TOM
Yyclie: IUIOMIAAb IMOBEPXHOCTH IHMPaMUIBIL, MPU3MBI, KOHyCa, LWIMHAPA, [UIOLIAIb
cheppl; 00bEM KybOa, NPSAMOYTOJBHOTO TapajuleJenuneia, MUPaAMHUIbI, TPU3MBL,

LWINH]IPA, KOHYCa, I1apa; YMEHNE HaXOAUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (GUTyp

YMeHue ornepupoBarth NOHATHUSIMU: NPSIMOYTOJbHAsl CUCTEMa KOOPAMHAT, BEKTOD,
KOOpPIMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA
Ha YHKCJO, pa3loKEHUE BEKTOpa Mo 0aszucy, CKalspHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEJCHUE, YIOJ MEXAY BEKTOpAMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM U
KOOPJIUHATHBIN METOJ AJIsl PEIlIeHUs] TEOMETPUUECKUX 3a7a4 U 3aJ1a4 IPYTUX YUeOHBIX

MPEIMETOB

YMeHue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pElIeHUs 3aJaud; [OHUMaHUe
3HaYMMOCTH MAaTE€MaTHKM B W3yYEHUHM IPUPOAHBIX U OOILIECTBEHHBIX MPOLECCOB U
SIBJICHUN; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHE NPUBOAUTH MPUMEPbI MAaTEMaTHMYECKUX OTKPBITUH POCCHMCKON M MHPOBOM

MaTeMaTH4E€CKON HAYKH

HEPEYEHD DJIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCIIEHUS

1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEN

12 Panmonaneupie uyncina. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI, OCCKOHEUHBIC
' nepuoarnYecKue Jpoou

13 Apudmernueckuil KOpeHb HaTypalbHOW creneHH. JleHcTBUS ¢ apudMETHUECKUMH KOPHSAMHU
' HaTypaJIbHOW CTENEHU

1.4 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ pallioHalbHBIM MoKa3aTeraeM. CBONCTBA CTETIEHU

15 CuHyC, KOCMHYC W TAaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
' YHUCJIOBOI'O apryMEHTa

1.6 Jlorapudm uncna. Jlecaruunbie 1 HATypaabHBIEC JTOTapU(MBI

JlelictBuTenpHble unciaa. ApupMETHYECKHE ONEpaluu ¢ JIEeHCTBUTEIBHBIMU  YHCIIAMH.
1.7 [TpuOnk€HHbIE BBIYMCIEHUS, IpaBWJIa OKpPYIJVIEHUS, MNPUKHUIKA U OLEHKa pe3ysbTara

BBIYHUCJIEHUIN
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4.1
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5.1

[IpeobOpazoBanue BeIpaeHUH

KommiiekcHele uncna

YpaBHEHHUs U HEPABEHCTBA

Lenbie u 1poOHO-paAIIIOHANIEHBIE YPAaBHEHUS
HppanmoHanbHble ypaBHEHUS

Tpuronomerpruyeckue ypaBHEHUS

[Toka3zaTenbHble U JTOrapuPpMUUECKUE YPaBHEHUS
Lenbie u 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
HppanunoHaibHbie HEPAaBEHCTBA

IToka3zaTenbHble U TOrapu(pMUUECKHE HEPABEHCTBA
Tpuronomerpruyeckne HepaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
YpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
Matpuia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeaennTesb MaTPUILIbI
OyHKIWH U TpaduKH

@Oyukius, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynxmum. B3aumuHo oOpatHble (QyHKIUH.

Yérnblie u Heu€THBIe QyHKIMU. [lepuoanueckue GyHKINN

OO6nactp ompenesneHus: U MHOXeCTBO 3HaueHuWH Qynkumu. Hymm ¢ynxmum. IlpomexyTku
3HAKOIMOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl W MHHUMYMBI

¢byuknun. Hanbonbiiee u HauMeHblee 3HaYCHUE PYHKIIUNA HA TPOMEKYTKE

CrenenHas GyHKIMA C HATypaJbHBIM U LEJbIM NoKa3aTeneM. E€ cBolicTBa u rpaguk. CBoiicTBa

1 rpaduK KOpHS N-0¥ CTENeHn
Tpuronomerpuueckune GyHKIIUN, UX CBOMCTBA U TpadUKu
[TokazarenpHas u orapudmMudeckas GyHKIHH, X CBOWCTBA U TPaPUKH

Touku paspeiBa. AcuMNTOTH TpadukoB ¢yHKImA. CBOHCTBa (YHKIMH, HETPEPHIBHBIX HA

OTpe3Ke
IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
Apudmerndeckast 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOIICHTOB
Hayana MaTemaTnueckoro aHajimsa

[TpousBoanas ¢pynkiuu. [IpousBoaHbIE S7€MEHTAPHBIX (PYHKIIHIA

[IpuMeHeHne MPOW3BOAHOM K HCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.

HaxoxneHne HauOoJbIIero ¥ HAMMEHbIIETo 3HaueHNs (yHKIUU Ha OTpe3Ke
[TepBoobOpasnas. MuTerpan
MHoxecTBa U JIOTHKa

MHoOkecTBO, Onepaly HaJ MHOKecTBaMuU. [{narpammsl Diinepa — Benna
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Jloruka

BepositHOCTB 1 cTatucTHKa
OmnucarenpHas CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE
MHoOrorpaHHuKu

Tena u MoBepXHOCTH BpalIECHUs

Koopaunatsl 1 BEKTOPBI
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1. Atanacsin JI.C., byty30oB B.®. u ap. ['eomerpus. 10-11 knacc. — M.: [IpocBeuienue,
2020

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

1. JI.C. Atanacsan, B.®. Byty30B u ap. 'eomerpus. 10-11 knacc. — M.: [Ipocsenienue,
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