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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sgBNSETCS OJHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHETro O0IIero
00pa30oBaHus, TaKk KaKk 00€CIIeYnBACT BO3ZMOKHOCTb U3yUSHHsI JUCLUIUIMH €CTECTBEHHO-HAYYHOU
HaIpPaBJIECHHOCTH U IPEAMETOB I'yMaHUTapHOro LuKia. II0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TMpH H3YYCHUH OOYYAIOIIMMHUCS TOHSATHWHBIX OCHOB T'€OMETPUH, TpH
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHHUU LEMOYKU JIOTMYECKUX YTBEP)KICHHUH IpH pelieHuu
FEOMETPUYECKUX 3a/la4, YMEHHE BBIABUIAaTh M OINPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PELICHUM 3a]lad e€CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1a4.

Ilenb ocBoeHMsl mporpaMMbl yueOHoro Kypca «I'eomerpusi» Ha yriyOJ€HHOM ypOBHE —
pa3sBUTHE MHAMBHUIYAJBHBIX CIIOCOOHOCTEH OOYyYaIOUIMXCSl IPU H3yYEHUM TE€OMETPHUH, Kak
COCTaBIIAIOLICH MpeaMeTHO obnactu «MaremaTka U MHPOpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oojiee TIyOOKHMX T€OMETPUYECKHX 3HAHUU WU
NeiCcTBUM, cneluupUUHbIX T€OMETPUH, U HEOOXOJUMBIX Ul YCIEUIHOrO MPO(ECCHOHATBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMU Kypca T€OMETPUU Ha YIiyOIEHHOM YPOBHE, PaCIIUPSIIOIIUMHU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIOTCSL:

pacmMpeHue NpPeJCTaBICHUS O TIEeOMETPUU KaK 4YacTh MHPOBOM KYJIbTYphl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBS3HU T€OMETPHH C OKPYIKAIOIIUM MUPOM;

dopMHpoBaHUE NPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCBHIBaTh W U3y4yaTb pas3HbIE  SBJICHUS
OKpY’KaloLIero MHupa, 3HaHHe IMOHATHHHOro amnmapara mno pasaeny «CrepeoMeTpus» yd4eOHOro
Kypca FeOMEeTpHH;

dbopMHpoBaHHE YMEHHS BIIaJIeTh OCHOBHBIMH MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U WX OCHOBHBIMH CBOWMCTBaMH, 3HaHHE TeopeM, (HopMyl M yMEHHE UX NPUMEHATh, YMEHUS
JTOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHNUs 3a/1a4;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTeXkaxX, MOJENAX U B pPeaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALIEHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEINH;

dbopMupoBaHue MMOHUMAaHUS BO3MOKHOCTH aKCMOMAaTH4YECKOTO MMOCTPOCHUS
MaTeMaTUYeCKUX TEOpHuH, (HOPMHUPOBAHHE TOHMMAHHUS POJIM AKCMOMATHKUA TPU TMPOBEICHUU
PacCyKICHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAaMHU JI0Ka3aTeIbCTB U AJITOPUTMOB pEIIEHUs,
YMEHMS MX T[PUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEPEOMETPUYECKHX 337a4 M 3aJa4 C [PaKTUYECKHM CcoJepKaHueM, (OpMHpPOBAHUE
NpPEJCTaBICHUsT O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAaHMM MaTeMaTHUYECKHX
YTBEPKIACHUM U POJIM aKCUOMATUKH B IPOBEJCHUH I€yKTUBHBIX PACCYKICHU;

pasBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0y4aromuxcs, IMO03HABATEIbHOW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIICHHS, THTEPECa K N3YYCHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPHUECKUX TMOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peaTbHBIX JKU3HEHHBIX CHUTYalUSX W MPH M3YYCHUHU APYTHUX yUEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIUPOBAHMS PEATbHBIX CHUTyalluid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIENEH, MHTEPIIPETALAN MIOJTyYEHHBIX pe3ynbpTaToB.OCHOBHBIMU
coJepKaTelbHbBIMH JTUHHAMU ydeOHoro kypca «['eomerpusi» B 10—11 kiaccax sBisoTcs:
«lIpsiMble M IIJIOCKOCTH B MPOCTpAHCTBE», «MHOrorpaHHukm», «Tena BpameHnus», « BekTops! u



KOOPJIMHATHI B TIPOCTPAHCTBE», «JIBmkeHus: B mpoctpancTe». ChopmynupoBanHoe Bo PI'OC
COO TpebOoBaHME «yMETb OINEPUPOBATH MOHATUAMUY», PEJICBAHTHBIMU TI'E€OMETPUU Ha
yriayonéHHoM ypoBHe oOyuenuss B 10—11 kiaccax, OTHOCHTCS KO BCEM COJepiKaTelIbHBIM
JMHUSAM y4e0HOTO Kypca, a popMUpOBaHHE JIOTHYECKUX YMEHUH pacIlpenessieTcsl He TOIBKO 110
colepXkaTenbHbIM JIMHUSAM, HO M 1o rojgam oOydeHusa. CoxepkaHue o00pa3oBaHHus,
COOTBETCTBYIOIIEE NPEIMETHBIM pe3ysibTaraM ocBoeHus: DenepaibHON paboueil mporpaMmel,
pacnpenen€HHbIM 0 rojaM OOYyYeHHUs, CTPYKTYpHUPOBAHO TaKMM 00pa3oM, 4TOOBl KO BCEM
OCHOBHBIM, MPHUHIMIIMAIBGHBIM BOIpOcaM oOyuyaroluecss 0o0paljaliuch HEOJHOKPATHO. ITO
IIO3BOJIACT ~ OPraHM30BaTh  OBJAJCHHE TEOMETPUYECKMMHU IIOHATUSMU M HAaBBIKAMU
HOCJIEI0BATENbHO M MOCTYHATeIbHO, ¢ COOIOJEHUEM INPHUHLIMIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYAaTh B OOMIYI0 CHCTEMY TEOMETPUYECKHX NPEACTAaBICHUN O0O0y4aromuxcs,
paciupsis u yriryosss e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

COJEP)KXAHUE OBYYEHUA

11 KJIACC

Tesa BpaneHus

[TonsiTust: UMIMHIpPUYECKas IOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb, CQepuyeckas
IIOBEPXHOCTh, OOpa3zyromue noBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M3o0paxeHue Ten BpalieHus Ha IIockocTu. Pa3Béprka munuHapa u konyca. CuMmeTpus
cheps! u mapa.

O06BEM. OcHoOBHBIC CcBOWCTBA 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOJIHLHOTO
napauenenunena 1 ciaeactsus u3 He€. OO0bEM NpsSAMOM M HAKIOHHOM MPHU3MBI, LUIMHIPA,
nupaMuIel U KoHyca. OOBEM 11apa U apoBOrO CETMEHTA.

KomOunanuu Ten BpalieHuss M MHOTorpaHHukoB. [Ipu3ma, BoHcaHHas B IWJIMHID,
onucaHHas okoisio uiuHApa. [lepeceuenune cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl MI0CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALCHMSL.

[Inomans MOBEPXHOCTH HMIMHIPA, KOHYyca, miomans cepsl u e€ vacreil. [lomobue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANEH TOBEPXHOCTEH MOMOOHBIX  (uTyp.
[IpeoOpa3oBanue nonoOusi, romorerus. PemeHue 3ajad Ha IUIOCKOCTH C MCIOJIb30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoenune cedeHHii MHOTOIPaHHUMKOB M TEJl BpALLEHUS: CEUEHUsS LWIMHJIpa
(mapannenbHO M TEPHIEHANKYJISIPHO OCH), CEYeHHMs KOHyca (MapajjiesibHble OCHOBAHMIO U
IPOXOJAIINE Yepe3 BEepLIMHY), CEYCHMs IIapa, METObl MOCTPOCHUS CEUCHMH: METOH CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TIIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrops! B mpocTpancTBe. Onepanny HajJ BEKTOpaMHu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpPHOrO yMHOXeHMs. [IpsmoyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl Bektopa. Pa3noxxenue Bektopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pelIeHNN TeOMETPUYECKUX 3a/1a4.

J/IBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmume
CBOMCTBA JIBWXXCHUN. Buabl NBWKEHMI: NapajUIeIbHBIA IEPEHOC, LEHTPAIbHAs CUMMETpUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT MpsiMoii. [IpeoOpaszoBanust mogoowus. [Ipsimast u cdepa
Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOTI'O KYPCA «'EOMETPHUS» (YIJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUS:
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0YyYalomlerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJiEHa POCCHUKCKOro OOIIecTBa,
MPEJCTaBICHHE O MAaTeMaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MpOLEAyp TPakJaHCKOTO OO0IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMOACHCTBOBATH C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKUUSAMH U Ha3HAUCHHEM;

2) maTpuoTHYeCKoe BOCIIMTAHHUE:

c(OpPMUPOBAHHOCTh POCCUICKON TpakIaHCKOH HACHTUYHOCTH, YBa)KEHHS K MPOIUIOMY M HACTOSILEMY POCCHIICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCHUICKMX MaTeMaTHKOB M POCCUHCKOM MaTEeMAaTHYECKOM IIKOJIBI, MCIIOJIB30BAHME ITHX
JOCTIKEHUH B IPYyTUX HAyKax, TEXHOJIOTUSX, Cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHE JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, cPOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATHUYECKOTrO IOBEICHMUS,
CBSA3aHHOI'O C IPAKTUYECKUM INPUMEHEHMEM JOCTM)KEHMH HAyKU U JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OyAYIIETO;

4) 3cTeTMYECKOE BOCIIMTAHHUE:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ICTETUKY MaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3aa4, pelIeHH, paccyKIeHuH,
BOCIIPUUMYHMBOCTh K MATEMAaTUYECKUM aCEKTaM pa3InyHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BociuTaHue:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEpEcax 37J0POBOro U 6€30MacHOro o0pasa JKU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, cOATaHCUPOBAHHBINA PEKUM 3aHATUN M OTAbIXA, peryisipHas (u3nueckas aKTUBHOCTS),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIIBHON AESATEIbHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOII00MS, HHTEPEC K Pa3IMYHbIM cepam mpodheccHoHaNbHOM 1eATeIbHOCTH, CBI3aHHBIM
C MaTeMaTUKONW M e€ TNPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccuu U peann30BbIBaTH COOCTBEHHbBIE
JKU3HEHHBIC TUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHMIO U CaMOOOpPA30BaHHIO HA TPOTSHKEHUU BCEH JKHU3HH,
TOTOBHOCTb K AKTUBHOMY YUYaCTHIO B PEILIEHUU MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKOW HAIPaBIECHHOCTH;

7) 3KoJ0rNYecKoe BOCIIUTAHME:

c(OpMHUPOBAHHOCTH HKOJIOTMYECKOI KyIbTYypbl, MIOHUMAHUE BIUSHUS COLUATBHO-IPKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM
U COLIMANIbHOM Cpefibl, OCO3HAHUE TJI00ATBFHOTO XapaKTepa 3KOJOTHYECKHX MPOoOJieM, OpUEHTAIUsl Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHMMA



JUTSL PEIICHMS 3a/1ad B 00JACTH OKPY’KAIOIICH Cpelbl, TUTAHUPOBAHKUE TIOCTYIKOB M OIIEHKH MX BO3MOXKHBIX TOCJIECACTBHI ISl OKPYIKaIOIIEH
CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOLIECTBEHHOW NPAKTUKH,
MMOHUMaHWE MaTeMAaTHUYECKOW HAyKH KakK chephl YEITOBEUECCKOM IeATEILHOCTH, TAOB €€ pa3BUTHS U 3HAYMMOCTH VISl PA3BUTHSI [TUBUIU3AIINH,
OBJIQJICHHE A3BIKOM MAaTEeMaTUKU M MATEMaTHYECKOM KyJIbTYpPOHl Kak CPEeJCTBOM IO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
I/ICC.HGZ[OBaTeJIbCKyIO NCATCIIBHOCTH I/IHI[I/IBI/IIIyaJILHO U B rpynne.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE NeiCTBUS

ba3oBrble JJornueckue aeicTBUA:

BBISABJIAATE U xapaKTemeBaTb CyH_IeCTBeHHLIe HpI/I3HaKI/I MAaTEMATUYCCKUX O6’I>CKTOB, HOHSITI/II>'I, OTHOH_IGHI/Iﬁ MC)KI[y IIOHATUAMU,
dbopMyIupOBaTh ONpEneeHUs MTOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS I 000OIIECHHSI U CPaBHEHUS,
KPUTEPHUHU TIPOBOJUMOTO aHAIHN3a;

BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIC U OTPUIATENIbHBIC, €MUHUYHbIC, YACTHBIC U OO0IIHe,
YCJIOBHBIE;

BBIABIIATH MATCMATHUYCCKHEC ?,aKOHOMepHOCTI/I, B3aUMOCBAA3U U HpOTHBOpe‘—II/ISI B CbaKTaX, JaHHBbIX, H36J’IIO)1€HI/I$[X nu YTBep)K)IeHI/ISIX,
npeyiaraTh KpUTEPHUH JIJIs1 BBISBIICHHUS 3AKOHOMEPHOCTEH U MPOTHBOPEUHH;

JiefaTh BBIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHUI M0 aHaJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIACHUH (MIPSIMBIE U OT IPOTUBHOTO), BHICTPANBATh apryMEHTALMIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS, BRIOUPATh HanOoJIee TOAXOAAIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3zoBbIe ucciaenoBareJaLCKue AeliCTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUA MHCTPYMEHT IO3HaHUs, (pOpMyIHpoBaTh BONPOCHL, (PUKCUPYIOLIUE MPOTUBOpPEUHE,
npo0JeMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, OPMUPOBATH THIIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MIPOBOJIUTh CAMOCTOSTEIBLHO CIUIAHMPOBAHHBIH ASKCIEPUMEHT, HMCCIEIOBAHHWE I10 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BeKTa, SIBJICHUS, TIPOIIECCA, BHISBICHUIO 3aBUCUMOCTEH MEX Iy 00BEKTaMU, SIBJICHUSMU, TIPOIIECCAMH;

CaMOCTOSITEIIEHO (pOPMYJTUPOBaTh OOOOIMICHUS W BBIBOJABI 1O pe3yJibTaTaM IMPOBEIAEHHOTO HAONIOACHHS, WCCIICIOBAHUS, OICHHBATH
JIOCTOBEPHOCTH TOJIYYECHHBIX PE3YJIHTATOB, BHIBOJOB M 0000IIICHHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIABUTATh MPEANOIOKEHHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:



BBISBJIATH 1e(DULUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJIS pEeUICHHUs 3a/1a4U;

BbIOMpaTh WH(GOPMALIMIO M3 UCTOUYHUKOB Pa3NUYHBIX THIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(POPMAIUIO
Pa3IUYHBIX BUJOB B (POPM MpEACTaBICHUS;

CTPYKTYpHUPOBATh HH()OPMAIIHIO, TIPEJICTABIATE €€ B pPa3IMUHBIX (hOpMax, HLUTFOCTPUPOBATE TPadUICCKY;

OLICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUSI

Oo0menmne:

BOCIIPUHUMATH U (JOPMYIIMPOBATH CYXKJCHHUS B COOTBETCTBHU C YCIOBHSIMH U IEJISIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS M0 XOAY PElIeHUs 3a7aui, KOMMEHTHUPOBATh MOJyYSHHBIN pe3yibTar;

B X0/€ OOCYXJEHHUS 3a/JaBaTh BOMPOCHl MO CYHIECTBY OOCYXKIaeMOW TeMbl, MPOOJEeMbI, peliaeMoil 3aladyu, BbICKa3bIBaTh HJEH,
HAIICJICHHBIC HA TIOWCK PEIIEHUs, COMOCTABISATh CBOM CYXKICHHUS C CYXICHHUSIMH JIPYTHUX YYAaCTHHKOB JMAnora, OOHApYy»KUBATh pa3iiuiue U
CXOJICTBO TIO3UIUH, B KOPPEKTHOH (hopMe (OpMYyJIMPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIIATh Pe3yJIbTaThl PEICHUS 3a]]aul, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOEKTa, CAMOCTOATEIHHO BHIOMPAThH (hOpMAT BBICTYILICHHS
¢ Y4€TOM 3aJa4 MPe3eHTAIMH U OCOOCHHOCTEH ayJUTOPHH.

PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbI€ 1eHCTBUS

Camoopranmn3anusi:

COCTaBIISITh IIJIaH, QJITOPUTM pEIICHUs 3aJayd, BbIOMpaTh CHOCOO pemieHHs ¢ y4ETOM HUMEIOUIMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMU TI03HABATEILHOW Pe)ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUN U MBICIUTEIHHBIX TIPOIIECCOB, UX PE3yJIbTATOB,
BJIQJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOLIecca U pe3ysibTaTa peluieHsl MaTeMaTHYecKoi 3a/1auu;

NPEBUIETh TPYAHOCTH, KOTOPBbIE MOTYT BO3HUKHYThH MPH PEUICHUH 3a7a4d, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSITENTLCTB, TAHHBIX, HAWIEHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJibTaTa IEId W YCIOBHUSAM, OOBSICHITH NPUYHHBI JIOCTH)KCHUS WM HEJIOCTIDKECHUS pPe3yJIbTaTOB
NESTSIIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIWUBUIYaTbHOW paOOTHI MPHU PEIIeHWH Y4eOHBIX 3a7ad, MPUHUMATH IENb
COBMECTHOH JIESATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIHMI0 COBMECTHOH pabOThI, pacmpenessiTh BUABI padOT, JOroBapuBATHCS, OOCYKIATh
MIpoIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;



y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyXkaeHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD» M HWHBIE), BBIMOJIHATH CBOIO YacTh
paboThl U KOOPIMHUPOBATH CBOM ACHCTBHS C APYTMMH YJ€HAMH KOMaH[bl, OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIMIMNA TPOAYKT IO
KpUTEpUsIM, CHOPMYJIUPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.
MNPEIMETHBIE PE3YJIbTATbBI
K xoniy 11 kjacca o0yyarOmuiicss HAYYNUTCS:

CBOOO/IHO ONEpUPOBATH MOHATUSAMH, CBSA3aHHBIMH C IMJIMHIPUYECKOM, KOHMYECKON U chepHuecKod MOBEPXHOCTAMHU, OOBACHATH
CIOCOOBI IOTYYEHHUS;

OIepUpPOBATh NOHATUAMHU, CBA3aHHBIMU C TE€JIaMH BpPAICHUS: IUIUHAPOM, KOHYCOM, cepoil u mapom;

pacrno3HaBaTh Teja BpalleHusl (LWIHHIP, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOOBI OJTyUEHUS TeJl BpallleHuUs;

KJIacCU(PUIUPOBATH B3aUMHOE PACIIOIOKEHUE C(Eephl U MIIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TeJ BpalleHHs, 0ObEMBI U IJIOMIAN HOBEPXHOCTEH MHOTOIpPaHHMKOB U Te
BpallleHUs, TEOMETPUUYECKUX TE€J C IPUMEHEHUEM (HopMyT,;

CBOOOJHO ONEpUPOBATh MOHATHIMH, CBSI3aHHBIMH C KOMOMHAIMAMU TEJ BPALICHUS U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BITMCAHHBIN
B c(epy U ONUCAHHBIN 0KO0JIO cepbl, chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALLEHUS;

BBIYUCIISATH COOTHOIIICHHUS MEXTy TUIOIIASIMH MTOBEPXHOCTEN M 00bEMaMU IOJJOOHBIX TEIT;

n300pakaTh U3yyaemble (GUTYPBI, BBITOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY,
cOOKyY, CHH3Y, CTPOUTH CEYECHHUS TEJl BPAIICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh U  MPeoOpa3oBbIBATH HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX  (UTypax,
MIPEJICTAaBICHHYIO Ha YepPTeKax U PUCYHKaX;

CcBOOO/IHO OIIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALUU HAJl BEKTOPaMU;

3aJjaBaTh INIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cHCTEME KOOPAMHAT;

pemaTh TeOMETpUUYECKHE 3a/1a4ll Ha BBIYMCICHUE YIJIOB MEXIY HPSAMBIMU U IUIOCKOCTSMH, BBIYMCICHHE PACCTOSIHUH OT TOYKH J0
IUIOCKOCTH, B LI€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/IA IIPU PELICHNY;

CBOOOJTHO OIIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C ABMKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUH;

BBINOJIHATh U300pa)KeHNs MHOTOI'PaHHUKOB M TEJ BpAlLEHHsl MIPH MapajuIeIbHOM MEPEHOCce, LIEHTPAIbHON CUMMETPUH, 3epKaIbHOM
CUMMETpPHUH, TIPH TOBOPOTE BOKPYT MPSIMOH, MpeoOpazoBaHUs MOJ00US;

CTPOUTH CEYEHUsI MHOT'OTPAaHHUKOB M TeJl BPAIICHUS: CEUCHUs LMIMHJpA (MapajuleIbHO U NMEPHEHIUKYIISPHO OCH), CEUCHUsI KOHYyCa
(mapanienbHble OCHOBAHUIO U MPOXOASIINE YEPE3 BEPILNHY ), CEUEHHUS L1apa;



UCIIOJIB30BaTh METObl IOCTPOCHUS CEUEHUW: METOJ CJIE0B, METOJ BHYTPEHHErO IMPOCKTUPOBAHUSA, METOJ IEpEeHOCA CEKYIIEH
IIJIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHHUS,

NPUMEHATHh T€OMETpUUECKUe (PAKTHI U PELICHUS CTEPEOMETPUUECKUX 3aJ]1ad, MPEANoIaraloiuX HECKOIbKO IIaroB PEUICHHUs, €CIH
yCIJIOBUSI IPUMEHEHUS 3aJJaHbl B SIBHOM M HEABHOU (opMme;

pelaTh 3aa4y Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE N'€OMETPUYECKUX BEIIMYHH;

IIPUMEHSATH IIPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUYECKUX 3a/1a4;
IIPUMEHATh II0Jly4CHHBIC 3HAHHUS Ha IPAKTUKE: CPABHUBATH, AHAJIM3UPOBATh MU OLICHUBATh PEAJbHBIC CUTyalUd, INPUMEHATH
U3yYeHHBIC IIOHATHUS, TEOPEMbI, CBOWCTBA B TMPOLIECCE IIOMCKA pPEIICHHs MaTeMaTHYecKu C(HOPMYITUPOBAHHON MpOOIEMBI,
MOJICJINPOBATh PEAIbHBIE CUTYalluU Ha SI3bIKE FEOMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJEIH C HCIIOIB30BAHUEM I€OMETPUYECKUX
HOHATHUH U TeopeM, anmnapara aareopbl, pelarb IPaKTUYECKHE 3ajauu, CBA3aHHbIE C HAXOXKIEHUEM FeOMEeTPUYECKUX BEJIMUNH;



TEMATHUYECKOE IINTAHUPOBAHMUE.

11 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabubie IIpakTHueckue

NMporpamMmblI Bcero o0pa3oBaTe/bHbIE

padoThbI padoThbI
pecypchbl

AHanmuTn4eckasi reoMeTpHst 15 1

[ToBTOpenue, 0600mEeHNE 1 15 1

CUCTEMaTH3alsl 3HaHUU

O0BEM MHOTOTpaHHHKA 17

Tena BpaieHus 24 1

[Tnomaan moBEpXHOCTU U OOBEMBI 9 1

KpPYTJIBIX TEI

JBr>xeHust 5 1

[ToBTOpEeHME, 0600IICHNE 1 16 )

CUCTeEMAaTHU3alusd 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 101 8 0



IHOYPOYHOE IINTAHUPOBAHHUE
11 KVIACC

Ne i/

10

11

Tema ypoka

[ToBTOpenue temsl "KoopauHarsl BekTopa

Ha IJIOCKOCTH U B IpOCTpaHCcTBe"

[ToBTOpenue tems! "CxkanspHoe
IIPOU3BELECHNUE BEKTOPOB"

[ToBTOpeHue TeMbl "Boruncinenue yria
MeX/ly BEKTOpaMHU B IPOCTpaHCcTBE"

[ToBTOpEeHuUe TeMbl "YpaBHEHHE MTPSIMOH,

MPOXOISIIEH Yepe3 B TOUKH"

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHE TIOCKOCTH B OTpe3Kax

YpaBHEHHE IIIOCKOCTH, HOPMaJb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

BekTtopHoe npousBeeHne

JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE
IporpaMMHUpPOBaHKE

JIuHeliHbIe HEPAaBEHCTBA, TUHEUHOE
[IpOrpaMMHUpPOBaHUE

AHanuTH4ecKne MCTOAbI pacqéTa yria
MCXKAY NPpAMBIMA B MHOT'OT'PAHHUKAX

AHanuTHyeckrue METoIpl pacuéra yria

KoaudecTBO 9acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeH.
IJIaH

JarTa u3zy4en.
pakr



MCKIY IJIOCKOCTSAMH B MHOTOI'paHHHUKaX

dopMya pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenne paccTossHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 Haxoxnenne paccTossHUN OT TOYKHU 710
IJIOCKOCTH B TIPABUJIBHOM MUPAMHUJIC

15 KounTponbhas pabora "AHanuruyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/apTHHIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE

18 MJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapanenbHble PSMBIC U TUIOCKOCTH:
napaJijiesibHble CEYEHUS

20 [TapamienbHbIe NPSIMBIE U TIJIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapamienbHble TPSIMBIE U IJIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOUTUMUCS MPSIMBIMU
[lepnieHquKysipHBIEC MPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TTAPhI IEPIECHIUKYIITPHBIX
IJIOCKOCTEH U MPSIMBIX, CHAMMETPUU
MHOTOTPaHHUKOB

93 [lepnennukysipHbIe NMPSAMBIE U TUIOCKOCTH:
TeopeMa O TPEX MepIeHANKYIIIpax

24 [lepnenauKkyasIpHBIE PSMBIEC U TUIOCKOCTH:




BBIYUCJICHUS JJIMH B MHOT'OI'paHHUKAx

25

HOBTOpeHI/IC: mIomaan MHOIOyroJIbHUKOB,
(dhopmyItbl 1715 TUIOMAAEH, COOOpaKEHUS
noxoous

26

[ToBTOpEHME: TIOIIATN MHOTOYTOJIBHHKOB,
hopmysTbl 1715 TUTOMAAEH, COOOpaKEHUS
noxoous

27

28

29

[ToBTOpEHUeE: MO I1 MHOTOYTOJIbHUKOB,
hopmysTbl 1715 TUTOMAAEH, COOOpaKEHUS
noaooust

[Tnomaay ceueHnit MHOrOrpaHHUKOB:
TUTOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUsI MTOA00MS

[Tnomaay ceueHnit MHOTOTPaHHUKOB:
TJIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaXeHHUsI ITOA00MS

30

KonTponbnas padora "[loBTopenue:
MHOTOIPAHHUKH, CEYE€HUS MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napajuiesenumnesa

32

3amaun 00 yaBOCHUH Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeoMeTpHuecKue 3a/1auM, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasuiesnenumnena

34

HpI/IKJ'IaI[HBIC 3aJda4yu, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMA MpAMOYT'OJIBHOTO
napaJuICICuIcaa




35

OO0BbEM IpsIMO TPU3MBI

CrepeoMeTpHuuecKUe 3a/1aul, CBA3aHHbIE C

30 BbIUUCIIEHEM 00BEMOB IPAMON IPU3MBbI

37 [IpuxnaaHele 3a1a4u, CBsI3aHHbIE ¢ 00BEMOM
MPSAMON MPU3MBbI
Brruucnenue 06bEMOB TeIl € TIOMOUIBIO

38 onpenenéuHoro uHaTerpaiga. Oobém
HaKJIOHHOH MPU3MBI
Brruncnenue 06bEMOB TeIl € TOMOUIBIO

39 ornpenenéHHoro uHrerpana. OobEm
MTUPAMUIBI

40 dopmyia 06béMa nupamuisl. OTHOILIEHHUE
00BEMOB MUPAMH/] C OOLIHM yTIIOM

41 dopmyna 00bpéMa upamuiel. OTHOIIEHHE
00BEMOB MUPAMH/] C OOLIHM yTIIOM

4 CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
00BbEMaMU HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpHUECKHUE 3a/1a4H1, CBSI3aHHBIE C
o0BEMamMu MUpaMuUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00BEMOM HAKIIOHHOM
TIPHU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM UPAMUIBI

46 [Ipumenenne 06bEMOB. Brruncienue
paccTosiHUA A0 MIIOCKOCTH

47 Konrtponbnas padora "O0béM

MHOTOrpaHHuka"




Hunuaapudeckass HOBEPXHOCTb,

48 o0pa3yronue MUIHHIPHISCKON
TMOBEPXHOCTHU

49 Hunuaap. [pssMoit KpyroBOM HUIMHAP.
[Tnomaap MoOBEpXHOCTU HUIMHIIPA

50 Konunyeckas noBepxHOCTh, 00pazyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenne KoHyca IIOCKOCTHIO,
napaijiesIbHOM III0CKOCTH OCHOBAHUS

59 VYceuénnsiii konyc. M3o00pakeHre KOHYCOB
U yCEUEHHBIX KOHYCOB

53 [Tomank 60KOBOI MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0KA3aTeNIbCTBO U BBIYHMCIICHHE,
MOCTPOEHUEM CEYEHUI LIMIIMHAPA, KOHYyCa
CrepeomeTpuueckue 3ajauu Ha

56 JIOKa3aTeIbCTBO U BEIYUCIICHUE,
TMOCTPOCHUEM CEUCHUN UITMHPA, KOHyCa

57 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknanneie 3a1a4um, CBsI3aHHBIE C
LHMIHHIIPOM

59 Cdepa u map

50 [Tepeceuenue cdeps! u mapa ¢ MIOCKOCTHIO.

Kacanue mapa u cdepsl miockoctsro. Bua u




n300pakeHue mapa

61

[epeceuenue chepsl 1 m1apa ¢ IIOCKOCTHIO.
Kacanue mapa u chepsi mmockoctsio. Bua u
n300paxxeHue mapa

62

VYpasuenune chepsrl. [Inomans chepst u eé
yacteu

63

64

65

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKue 3a1a4i Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHUE, CBSI3aHHEIC
co chepoii u mapom, MOCTPOCHUEM UX
CEUCHUH MIOCKOCTBIO

CrepeoMeTpHUYECKHUE 3a/1a41 Ha
J0Ka3aT€jIbCTBO U BBIYHUCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI TIIOCKOCTHIO

66

[Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cPepoi
Y IIapoM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

68

Pazanunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUS U
MHOI'OI'PpaHHUKOB

69

70

71

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

KonTponbHas padora "Tena u moBepXHOCTH
BpaieHus"




72

O0bpéM mummHIpa. Teopema 06 00bEMeE
IpsAMOro qujinHaApa

73

Brruucinenne 005EMOB TEN ¢ IIOMOIIBIO
onpenenéunoro uaTerpaiga. OobéM KoHyca

74

[Tnomaau 60k0BOM U MOTHON MOBEPXHOCTU
KOHYyca

75

CrepeoMeTpHuuecKue 3a/1aul, CBA3aHHbIE C
BBIUKCJICHHEM 00bEMOB IIMIIMHPA, KOHYCa

76

[Tpuknagueie 3agaun mo teme "OO0bEMBI U
IJI0aau oBepxHOCTEN Ten"

77

78

O0BEM mrapa u mapoBoro cekropa. Teopema
00 00béme mapa. [lnomans cdepsl.
CrepeomeTpuyuecKue 3a/1auu, CB3aHHbIE C
BBIYHCIICHHUEM 00BEMOB II1apa, apoOBOTO
CErMEeHTa U IIapOBOI0 CEKTOpa

[Mpuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
momaasio chepbl. COOTHOMEHUS MEXKTY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMu
HOIOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa mpu mo100uu.
CrepeomMeTpHUECKUE 3a/1a4H, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMOB TEJI U ILIOIIaAeH
MOBEPXHOCTEN

80

Konrtponsnas padora "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBkenust npoctpancTBa. OToOpakeHusl.




JIBrmokenus u paBeHCTBO (puryp. OOrme
CBOICTBA JBHKCHUMN

82

Buap! nBukeHMil: napauielibHbIN NEPEHOC,
LIEHTpAJIbHAsI CAHMMETPUS, 3€pKajbHAs
CUMMETpHS, IOBOPOT BOKPYT MPSIMOK

83

[IpeobpazoBanus nomoous. [Ipsimas u chepa
Ditnepa

84

85

86

87

FCOMeTpI/ILIeCKI/Ie 3aa4i Ha IPUMCHCHUC
JABHKCHUA

Kontposbnas padota "BekTopsl B
npocrpaHcTae”

O6o06maromee moropeHue 11 moHaTuii u
MeTo210B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3Hanuil: "IlapannensHocTh
NPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe"

Ob6o06maromee moBTopenue 11 moHATHH 1
MeTOoJ10B Kypca reomeTpun 10—11 kmaccos,
cucTeMarn3anus 3HaHui: "BekTopsl B
pocTpaHcTae”

88

89

O6o0matomiee moBTopeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucTtemMaTusaius 3HaHuil: "BekTopsl B
npocTpaHcTBe"

O6o06maromee moBropeHue 11 moHATHiA 1
MeTo10B Kypca reometpun 10-11 kmnaccos,
cuctemaTu3anus 3Hanui: "O0bemM
MHOTOTrpaHHHKa"

90

Ob6o06maromee moBTopenue 11 moHATHH 1




MeToJ10B Kypca reometpun 10-11 knaccos,
cuctemarusanus 3HaHuil: "O0beM
MHOTOrpaHHuKa"

91

92

93

O6o06maromiee nopropenue 11 nousituii u
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucreMatusanus 3Haguii: "Ihnomaan
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

Ob6o06maromee noropenue 11 nouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

HroroBas KOHTpOJIbHAS paboTa

94

Wrorosas koHTpoJsibHas paboTa

95

[ToBTOpeHME, 0000IIEHNE U CHCTEMATH3AITUS
3HAHUH

96

97

98

Hcropus pa3BuUTHS CTEpEOMETPUH KaK
HAYKH 1 €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUHN KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

99

Wcropus pa3BuTHS CTEPEOMETPUH KaK
HayKu ¥ €€ pojib B pa3BUTHH COBPEMEHHBIX
HMH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK




HAayKHu U e€ POJIb B pa3BUTHU COBPECMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Wcropus pa3BuTHs CTEpEOMETPUH KaK
101 HayKH U €€ pOoJIb B Pa3BUTHUU COBPEMEHHBIX 1

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 101







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






