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IHOACHUTEJIBHAA 3AIIUCKA

I'eomerpust siBisieTCsl OJHUM M3 0a30BBIX KYpCOB Ha ypOBHE CpeJHEro o0mero o0pa3oBaHUs, TaK KaK 00ECHEeYMBACT BO3MOXKHOCTb M3Y4YCHUS
JUCLUIUIMH €CTECTBEHHO-HAyYHOH HAIpaBIEHHOCTH M NPEAMETOB I'yMaHMTAapHOro Lukia. IIockoibKy jorndyeckoe MblluieHue, GopMUpyeMoe npu
U3Y4YEHUH OOYYarOIMMHUCSA MOHATUMHBIX OCHOB I€OMETPHUH, NPHU J0KA3ATEIbCTBE TEOPEM M MOCTPOCHUM LIETIOYKHU JIOTMUECKUX YTBEPXKIEHHUH Npu
pELICHNN TeOMETPUYECKUX 3aJa4, YMEHHUE BBIIBUIATh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MPU PELICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/ad.

Llens ocBoeHuWst mporpaMMmbl ydeOHOro Kypca «l'eomerpusi» Ha yriIyOJEHHOM YpOBHE — pa3BUTHE WHAWBUIYAIBHBIX CHOCOOHOCTEH
o0yyaromuxcs HOpU HU3YyYeHUH TEeOMETPHUM, KaK COCTaBISIOUIeH mpeaMeTHoW oOmactw «Marematuka M HMH(oOpMaTHKa» depe3 obOecrneueHue
BO3MOYKHOCTH TPHOOPETEHUSI U MCIIOJB30BaHMS 0oiee TIIyOOKHX TeOMETPUYECKUX 3HAHWW M JIEHCTBHM, CIENM(UYHBIX T€OMETPUU, B HEOOXOAUMBIX
JUIsl YCHEIIHOTo PO eCCUOHATILHOIO 00pa30BaHMsl, CBA3aHHOIO C MCIIOJIb30BaHUEM MAaTEMaTHKH.

HpI/IOpI/ITCTHHMI/I 3ala4aMi KypcCa reOMETpUH Ha er'Iy'6J'IéHHOM YPOBHE, paClIUPAOIIUMUA U YCUIIUBAOIIUMHU KYpPC 0a30BoOro YPOBH, SABJISIFOTCA:

paciivpeHue TMpeACTaBICHUS O TIeOMETPUM KaK 4YacTH MHUPOBOM KyJIbTypbl U (POpMHpOBaHHE OCO3HAHHUS B3aUMOCBSI3M T'€OMETPUM C
OKPY’KaIOIIUM MUPOM;

(dbopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIIMX MaTeMaTHYeCKHX MOJENAX, MO3BOJSIOIIMX OMHUCHIBATh U
U3Yy4aTh pa3HbIC SBJIEHUS OKPYKAIOIIEro MUpPa, 3HAHWE OHIATUHHOTO anmnapara 1o pasjerny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

q)OpMI/IpOBaHI/Ie YMCHHA BJIaAC€Tb OCHOBHBIMU MOHATHAMHU O HNPOCTPAHCTBCHHBIX q)nrypax U UX OCHOBHBIMHU CBOfICTBaMI/I, 3HAaHHUEC TCOPEM,
q)OpMYJ'I U YMCHHUC UX NIPUMCHATDb, YMCHUSA JOKA3bIBAaThb TCOPEMBI 1 HAXOAUTb HCCTAHAAPTHLIC CIIOCOOBI peICHus 3a/1a4,

CbOpMI/IpOBaHI/Ie YMCHHA paclio3HaBaTb Ha YCPTCKax, MOACIIAX W B pPC€aJlbHOM MHUPE MHOTOIpaHHHMKM W TCJIa BpPAIICHUA, KOHCTPYHPOBATH
reoOMCTPpHUICCKUC MOICIIN,

¢dbopMHpOBaHHE TMOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHHUS MaTeMaTHUeCKUX Teopui, (OpMHpOBaHHE IMOHUMAHHS pPOJIU
AKCHMOMATHKH IIPH NPOBEIEHUMN PACCYKICHUM;



(bOpMI/IpOBaHI/Ie YMC€HHA BJIIAACTh METOAAaMHM JOKAa3aTCJIbCTB M aJllOPUTMOB PEIICHHA, YMECHUA HX IPHUMCHATH, IIPOBOJUTH AO0Ka3aTCIbHBLIC
pacCyxJACHUs B XO0AC pCHICHUS CTCPCOMCTPUYCCKUX 3adaY U 3aa4 C IIPAKTUICCKUM COACPKAHUCM, q)OpMI/IpOBaHI/Ie MMpEACTAaBJICHUA O HCO6XOHI/IMOCTI/I
A0Ka3aTCJ/IbCTB IIpHU 000CHOBAaHNHM MAaTEMATHYECKUX YTBep)K,Z[eHI/Iﬁ H POJIM aKCUOMATHUKU B IIPOBCACHUN NCAYKTUBHBIX paccyn(z[eHHﬁ;

Pa3BUTUEC MW COBCPHICHCTBOBAHHE HHTCIJICKTYAJIbHBIX W TBOPYECKUX CIIoCcoOHOCTEM 06yqa101u14xc>1, IMO3HABaTCIILHOM AKTHUBHOCTH,
HCCICIOBATCIIBCKUX YMCHHﬁ, KPUTHYHOCTH MBIIJICHHUA, HHTECPECA K U3YUYCHHUIO 'TCOMCTPHHU,

¢dopmupoBaHue (YHKIMOHAIBLHOM I'PaMOTHOCTH, PEJICBAHTHOM I€OMETpUHU: YMEHHs paclo3HaBaTh MPOSIBIECHHS T€OMETPUYECKUX MOHATHM,
O00BEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX JKU3HEHHBIX CUTYAIMsSIX M MPH WU3YUYCHHH JPYTrUX y4eOHBIX MPEAMETOB, NPOSBICHUS 3aBUCHMOCTEH H
3aKOHOMEPHOCTEH, MOIEIUPOBAHUS PEATBHBIX CUTYALU, NCCIIEI0BaHMS IIOCTPOECHHBIX MOJENIEH, HMHTEPIIPETALUH TIOJyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JUHUAMHU yueOHoro Kypca «I['eomerpusi» B 10—11 knaccax spiustores: «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBEN,
«MHororpanHukmn», «Tena BpanieHus», «BeKTOpsl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHNUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPHPOBATH MOHATUSMHIY», PEICBAHTHBIMU T'€OMETPHHM Ha YrIIyOJEHHOM YpOBHE
obyuenus B 10—11 kmaccax, OTHOCHUTCSI KO BCEM COJCpPKATCILHBIM JTUHHUSAM Y9eOHOTO Kypca, a popMUpOBaHUE JIOTHYSCKUX YMEHUN PaclpeIeisieTCs
HE TOJBKO MO COJEp)KaTeJbHBIM JIMHUAM, HO M 1o rojgam oOyueHus. ConepxaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yjbTaTaM
ocBoeHusi PenepanbHON pabodeil mporpamMmbl, pacipeesEHHBIM 10 rojilaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIpOcaM O0ydJarouecs o0paaauch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAICHUE T€OMETPHUUECKUMH MOHATUSAMH U
HaBbIKaMU II0CJEI0BATENIbHO M TOCTYNATENIbHO, C COOJIOJCHUEM IPHUHIMIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYATh B OOLIYI0 CHUCTEMY
reOMETPHUECKUX MPEICTABICHUN 00yJaromuxcs, paciupsis U yriryossis e€, oopa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3y4EeHUIO T€OMETPUHN Ha YIITYyOJEHHOM YPOBHE MO3BOJISET:

co3ziaTh ycioBus ais auddepeHnnanuu o0ydyeHus, NOCTPOCHHUsS MHIAMBHYalIbHBIX 0Opa3oBaTeNbHBIX MpPOrpamMM, oOecHeuuTh YriyOséHHOe
U3Y4YE€HHE T€OMETPUU KaK COCTaBJISIoNIe yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K TIPOJOJDKEHUIO U3yUeHUs MaTeMaTHKU ¢ y4€TOoM BeIOOpa Oymyrieit npodeccun, odecrieunBasi IpeeMCTBEHHOCTD
MeXy O0IMM U TPo(hecCHOHATLHBIM 00pa30BaHUEM.

Ha msyuenue ydgeOHoro kypca «I'eomerpusi» Ha yriyOosn€éHHOM ypoBHE oTBoauTcsa 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henenio), B 11
knacce — 102 gaca (3 yaca B HEJIeNI0).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

HpﬂMLIe H IIJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE ITOHATHSA CTCPpCOMCTpPHUH. Tqua, npsAMasd, IMIOCKOCTb, ITPOCTPAHCTBO. ITonsatue 006 aKCHOMATUYECKOM IMOCTPOCHHUH CTCPCOMCETPUHU:
AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3aumHoe pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pEeceKarolluecs, MapajyiesibHble W CKpeluBarouecs mnpsmble. [IpusHaku
CKpeLMBaoImuxcs NpsaMbIX. [lapaninenbHOCTb NPSMBIX U IUVIOCKOCTEH B IPOCTPAHCTBE: MapajllelbHbIe IPSIMbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
NpSIMBIX, MApaJUICIbHOCTh HPAMOM M TiockocTh. [lapannensHoe W LEHTpanbHOE MPOEKTUpPOBaHWE, H300paxeHue ¢uryp. OCHOBHBIE CBOICTBa
napajieNIbHOro NMpoeKTupoBaHus. M300paxenue Guryp B napauienbHON NPOEeKUKU. YTIIbI C COHANPaBIEHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSIMBIMH B
npoctpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapalljielibHble IIOCKOCTH, CBOMCTBA HapajuleNbHBIX IiIockocTed. Ilpocreiiue mpocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTU: TETPa’p, NapajlieNenuIe]], IOCTPOSHHE CeUeHHH.

HepHCH,[[I/IKy.]IHpHOCTB HpHMOﬁ " IUIOCKOCTHU: NCPICHAUKYIAPHBIC IMPAMBIC B IIPOCTPAHCTBE, MPAMBIC MAPAJIJICIBbHBIC U NCPICHAUKYISAPHBIC K
IUIOCKOCTH, TIPU3HAK TMEPICHAUKYIAPHOCTU HpHMOfI U IUIOCKOCTH, TEOpeMa O HpHMOﬁ HepHeHZ[HKYHHpHOﬁ INIJIOCKOCTH. OpTOFOHaHBHOC
IMPOCKTUPOBAHUC. HepHGHI[I/IKYHSIp M HAKJIOHHBIC. PACCTOAHUEC OT TOYKHU HO IJIIOCKOCTH, pAaCCTOAHUC OT Hp?[MOﬁ A0 IJIOCKOCTH, MPOCKIUA q)HprBI Ha
IIJIOCKOCTB. HepHeH,Z[I/IKy.]'ISIpHOCTL IUIOCKOCTEH: MPpU3HAaK NCPICHAUKYIAPHOCTU ABYX INIOCKOCTEH. TeopeMa 0 TpéX NEpICHAUKYIISApaXx.

Yriubl B IPOCTPAHCTBE: Yoyl MEXAY IpsAMONM M IUIOCKOCTBIO, ABYTPAHHBIM YroJl, JIMHEWHBIA YroJl ABYTPAHHOIO yria. TpEéXTrpaHHBIN H
MHOrorpasssle yribl. CBOWCTBA IJIOCKMX YIJIOB MHOTOrpaHHOro yria. CBONMCTBa INIOCKMX WM JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHUKHU

Buasr MHOT'OIr'paHHUKOB, pa3BépT1<a MHOT'OrpaHHHUKaA. HpI/ISMaZ Nn-yrojibHass mnpu3Ma, MNpsMas W HAKIJIIOHHAsA IIPU3MBIL, OOKOBas U IOJHAS
MMOBCPXHOCTL IMPU3MBI. HapaJ]J]CJ'IeHI/IHCI[, HpSIMOYTOJIBHBIﬁ napaieJICIuIe ] u €ro CBOICTBA. KpaTqaﬁmHe NyTH Ha IMOBCPXHOCTU MHOI'OI'PAaHHUKA.



Teopema Diinepa. [IpoctpancTBennas Teopema [Iudaropa. [lupamuna: n-yronpHasi mupaMuia, MpaBUiIbHAs U yceu€HHas nupamuasl. CBolicTBa pédep
1 OOKOBBIX TpaHeH MPaBWILHOW mupaMuibl. [IpaBriibHbIE MHOTOTPAaHHHUKY: MPAaBUJIbHAS MMPU3Ma M MPAaBUIIbHAS TUPaMU/a, IPABHIbHAS TPEYrOIbHas
NMpaMuia U MpaBUIbHBINA TeTpasap, kyO. [Ipeacrasienne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTadp, NOAEKAdIp U UKOCAdIP.

Bbluuciienue 31€MEHTOB MHOIOIPaHHHMKOB: pEOpa, AuaroHanu, yriabel. Ilmomans GOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MPSAMON
IIPU3MBI, IUIONIA/1b OCHOBAaHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM Ipu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPaBUIILHON
IIApaMU/Ibl, TEOpPEMa O IUIOIAAU YCEUEHHON TUPaMU/Bl.

CI/IMMeTpI/IH B MPOCTpPaHCTBE. DJIEMEHTHI CUMMCTPUHU MMPAaBHUIIbHBIX MHOT'OT'PAHHHUKOB. CI/IMMeTpI/Ifl B IIPAaBUJIBHOM MHOT'OI'PaHHUKE. CUMMCETPUA
mapajiCiICiumIicia, CAMMCTPUS IIPAaBUJIBHBIX IIPU3M, CUMMCETPUA HpaBHHBHOﬁ nmupamMubl.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

IlonsTus: BCKTOp B IIPOCTPAHCTBC, HyJ'ICBOﬁ BCKTOp, [dJIMHA HCHYJICBOI'O BCKTOpA, BCKTOPBI KOJUIMHCAPHBIC, COHAIIPAaBJICHHLIC U
IIPOTHUBOIIOJOKHO HAIIPABJICHHBIC BCKTOPBLI. PasenctBo BCKTOPOB. HeﬁCTBHH C BCKTOpaMHU: CJIIOKCHUC U BBIYUTAHUC BCKTOPOB, CYMMa HCCKOJIbKUX
BCKTOPOB, YMHOXCHHC BCKTOpPAa Ha YHUCIO. CBOMCTBa CIIOKCHUS BCKTOPOB. CaoiicTBa YMHOXCHHA BCKTOpAa Ha 4YHUCIIO. IlonsTue KOMILIaHApPHBIC
BCKTODPHI. HpI/I3HaK KOMITIIaHApHOCTHU TpéX BCKTOPOB. HpaBI/IJ'IO napajjejacnuicaa. TeopeMa O Pa3JIOKCHUH BCKTOpa IIO TpeM HCKOMIUJIaHAapHbBIM
BCKTOpaM. prlMOerJ'H)Haﬂ CUCTEMA KOOPpAWHAT B HPOCTPAHCTBC. KOOpILI/IHaTI)I BCKTOpaA. CBs3b MCXKAY KOOpAWMHATaMM BCKTOpa M KOOpAWMHATaMHU
TO4YEK. YToi MCKAY BECKTOPAMH. CKaJ'ISIpHOe IMPOU3BCACHUC BCKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsTHs: HUIMHAPUYECKas MOBEPXHOCTh, KOHMYECKAasl IOBEPXHOCTb, chepruueckasi IOBEPXHOCTh, 0O0pa3yrolue nosepxHocteil. Tena BpamieHus:
LWINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosnoxeHnue chepbl 1 MI0CKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus Ha TIocKOoCcTH. Pa3BépTka nmnunapa u konyca. Cummerpust cepsl 1 mapa.



O6béM. OcHOBHBIE CBOICTBa 00bEMOB Tell. Teopema 00 00bEME MPAMOYTOJILHOTO Mapajuviesienunena u cieactsus u3 He€. OO0bEM mpsiMol U
HAKJIOHHOHW MPU3MBI, IIMIMHIPA, THPAMHJIBI U KoHyca. O0BEM I1apa U M1apoBOTO CErMeHTa.

KomOuHnamnmu ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BucanHas B IUIMHID, ONKMCAaHHAs OKoJo muimHapa. [lepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl miockocThio. [IoHATHE MHOTOTpaHHUKA, ONMCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHONH B MHOTOI'PAaHHHUK WIIH
TEJIO BPALLECHHUS.

[Inomanpe MOBEPXHOCTH LMIMHApA, KOHYca, miomanb cdepbl u e€ uacteil. [logobue B mpocTpancTBe. OTHOLIEHHE OOBEMOB, ILIOIIACH
noBepxHocTel Momo0HBIX Quryp. IIpeobpazoBanue momgoOus, roMoTeTus. PerieHne 3ama4 Ha IJIOCKOCTH C MCIOJB30BAHUEM CTEPEOMETPUUCCKUX
METO/IOB.

[TocTpoeHne cedeHHMii MHOTOTPAaHHUKOB W TEJ BpAIICHUS: CEUCHHUS IUIMHApA (MapaulelbHO U TMEPHEHIUKYISPHO OCH), CEYEHHUS KOHYca
(mapanenbHble OCHOBAHUIO U IPOXOJSIIME YEpe3 BEPIIMHY), CEUEHUs IIapa, METOIbl NOCTPOCHMSI CEYEHHI: METOJ CIEeA0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEN IIJIOCKOCTH.

BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanuu HaJ BekTopaMu. BekTopHoe yMHOXkeHHE BEeKTOpoB. CBOWCTBA BEKTOPHOIO yMHOXeHUs. [IpsmoyronbHas
cucTeMa KoopAMHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoskenue BekTopa mo Oaszucy. KoopIumHaTHO-BEKTOPHBIM METOJ MpH peleHUH
r€OMETPUYECKHX 3a/1a4.

JIBu:KeHMS B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OroOpaxeHus. JBukeHuss u paBeHcTBO Quryp. OOmme cBoicTBa ABM)KEHHUN. Bunbl NBUMKEHMI: HapaieabHbINA
MIEPEHOC, LIEHTpaJIbHAsi CUMMETPUS, 3epKajbHasi CHMMETpPHsI, IOBOPOT BOKPYT NpsMoii. [IpeoOpazoBanus nogodus. [psamas u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOI'O KYPCA «'EOMETPHUS» (YIJAYBJIEHHBIA YPOBEHDB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI



1) rpa:xxnanckoe BocnMTaHue:

c(OPMHPOBAHHOCTH I'PAXKTAHCKON MO3UIIMK 00YUYAIOMIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHHE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYP, SBJIEHHH, MPOLEAYyp IPa’KAAHCKOro oliiecTBa (BbIOOPHI, OMPOCHI U JpPYyroe),
YMEHHUE B3aUMOJICHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBHH C MX (PYHKUIUSMHU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa)KTaHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHHUE K JOCTHKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMaTUYECKON LIKOJIbI, HCIIOIb30BAHUE ITUX JTOCTHKCHUH B IPYyTUX HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, c(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUS, STHUECKOTO MOBEIEHUS, CBSI3aHHOTO C
MPaKTUYECKUM NIPUMEHEHHEM JOCTHKEHUIN HAyKU U I€ATEIbHOCThIO YUEHOT0, OCO3HAHKE JJUYHOI'O BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO OYyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

9CTETUYCCKOC OTHOLICHUC K MHPY, BKIIOYAs I3CTCTUKY MATCMATHUYCCKHUX 3aKOHOMepHOCTCﬁ, O6’LCKTOB, 3aaay, pemeHHﬁ, paCCY)KI[CHI/II\/'I,
BOCIIPUUMYUBOCTDb K MATEMATUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnyeckoe BoCIUTAHUE:
c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEeMAaTHYECKHUE 3HAHHWS B WHTEpECAaX 3J0pOBOr0 W 0O€30MacHOro oOpasza >KH3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (370pOBOE MHUTaHUE, COATAHCHPOBAHHBIM PEXHUM 3aHATUN U OTAbIXa, pEryispHas (u3nueckas aKTUBHOCTD),

¢)H3quc1coe COBCPUICHCTBOBAHUC TTPH 3aHATUAX CHOpTI/IBHO-OBIIOpOBI/ITCJ'IBHOI‘/i ACATCIIBHOCTBIO,

6) TpynoBoe BocniuTaHue:



TOTOBHOCTb K TPYHy, OCO3HAaHHE LIEHHOCTH TPYIOJIOOMs, MHTEpeC K pa3iu4HbIM chepaM NpodhecCHOHAIBHOW NesATeIbHOCTH, CBA3AHHBIM C
MaTeMaTHKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuu M peaan30BBIBaTh COOCTBEHHBIC JKM3HEHHBIE
IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CAaMOOOPA30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTHUBHOMY
Y4aCTHIO B PEIICHUM IPAKTUYECKUX 3a]1a4 MATEMaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0rMYeCKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTH JKOJOTUYECKOW KYIbTYPbl, TOHUMaHUE BIUSHHUS COLIMAIHLHO-)KOHOMHMUYECKHX TMPOIECCOB HA COCTOSHHUE MPUPOTHOU U
COLIMAJILHOW CpeNbl, OCO3HAHUE TI00ATHHOrO XapakTepa IKOJOTHYECKHUX MPOOJIeM, OpUEHTAIHs Ha NMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWH s
pelIeHus 3a/1a4 B 00JIaCTH OKPY>KaIoIel cpeibl, TUIAHUPOBAHKUE MTOCTYIIKOB M OLEHKH UX BO3MOKHBIX MOCJIEACTBUMN I OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHUKH, TOHUMaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl YeTOBEUECKON AeSITENbHOCTH, STAlOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISl Pa3BUTHS [IUBIIM3AIIMU, OBJIAJICHUE SI3bIKOM

MaTeMaTUKH M MaTeMaTHYEeCKOI KyanypOfI KakKk CpCACTBOM IIO3HAHUA MHUPA, TOTOBHOCTHL OCYHICCTBIIATH ITPOCKTHYHO W HCCICAOBATCIILCKYIO
ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
Ba3oBble Jjoruyeckue a1eiicTBUA:
BBISIBIIATH M XapaKT€PHU30BATh CYIIECTBEHHBIC TPU3HAKN MAaTEMAaTHYECKUX OOBbEKTOB, TIOHSITHI, OTHOIICHHH MEXTY TOHATHSAMU, (HOPMYITUPOBATh

OIpECaACIICHUA HOHHTI/If/i, YCTaHAaBJIMBATh CyHIGCTBeHHBIﬁ IMpU3HAK KHaCCI/I(bI/IKaIII/II/I, OCHOBaHUSA AJIA O606H.[CHI/I$I " CpaBHCHUSA, KPUTCPUU IMTPOBOANMOI'O
aHaJIn3a,



BOCIIPUHMMATh, (OPMYJIMPOBaTh U NPeoOpa3OBbIBATH CYXKACHUSA: YTBEPAMUTENbHbIE M OTpULATEIbHbIC, €JUHUYHBIC, YacTHble MU OOLIHeE,
YCIIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUHs B (paKkTax, TaHHBIX, HAOIMIONEHUSIX U YTBEPKACHUAX, MpeIaraTh
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

ACJIaTh BBIBO/JbI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX yMOSaKJHO'-IeHI/If/'I, yMO3aKJIIO‘-I€HI/II71 10 aHaJIOT'uH,

IIPOBOAUTH CAaMOCTOSITENIBHO JI0OKA3aTelIbCTBA MAaTEMaTHUYECKUX YTBEP)KJIEHUM (IpsIMble UM OT IMPOTUBHOIO), BBICTPAWBATh apryMEHTALUIO,
IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJbI;

BBIOMpaTh crnoco0 pemieHuss yuyeOHOW 3amauu (CpaBHHBATh HECKOJBKO BapHAHTOB pEIICHUs, BHIOMpAaTh HaunOoliee MOAXOASAIIMNA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe uccienoBaTeJbCKe JeHCTBUA:

HCIOJIb30BaTh BOIPOCH! KaK UCCIIEA0BATENIbCKUN HHCTPYMEHT MO3HaHUA, (POpMYyITUpOBaTh BONPOCH], (PUKCUPYIOLIUE TPOTUBOPEUHE, PodiIeMy,
YCTAaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IMPOBOAUTE CAMOCTOATCIIBHO CHH&HHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICAOBAHUEC II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 06’BCKTa,
SABJICHUA, ITPOLIECCA, BBIABICHHUIO 3aBUCHUMOCTEi MCXKOY O6’I)€KTaMI/I, ABJICHUSAMM, ITPOLECCCaMU;

CaMOCTOATENbHO (OpMyIHpPOBaTH OOOOIIEHWS Y BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOMIOACHUS, WCCIEOBaHUs, OlLICHUBATh
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YIbTATOB, BHIBOJIOB U 00OOIICHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUTATH MIPEAIIOJIOKEHHS O €70 PA3BUTHH B HOBBIX YCIIOBHUSX.
Padorta ¢ unopmanmeii:
BBISIBIIATH IePUITUTHI HHDOpMAINY, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BI)I6I/IpaTI> I/IH(I)OpMaIII/IIO N3 HWCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIMU3UPOBATH, CUCTEMATU3HNPOBATL W HHTCPIPECTUPOBATH PIH(bOpMaHI/IIO
Pa3JIMIHBIX BUIOB U (bOpM NNpCACTABJICHUA,



CTPYKTYpUPOBaTh HH(GOPMAIIUIO, TPEJICTABISTH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapUuecKH;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbI€ 1eiicCTBUA
Oomenmne:

BOCIIPUHUMATb U q)OpMy.]'II/IpOBaTB CYXKACHHUS B COOTBCTCTBHUHU C YCJIOBUAMHU U LECTIIMA O6H.I€HI/I${, SICHO, TOYHO, 'PAMOTHO BBbIPpA’KaTb CBOIO TOYKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, AaBaTh MMOACHCHHUSA 110 XO4Yy pPCUICHUSA 3ala4u, KOMMCHTUPOBATH HOJIyT-IeHHHﬁ pE3YyIbTAaT,

B XOJie 00CYKJI€HUS 337aBaTh BOIPOCH! IO CYHIECTBY OOCYKAaeMON TeMbl, IIPOOJIEMbI, peIIaeMoil 3a/1auu, BbICKA3bIBaTh UJEH, HAIICJIEHHbIE HA
IIOUCK pEILEHUs], COMOCTABIATh CBOU CYXJAEHHUS C CYXJIEHHSAMM JIPYTUX YYaCTHUKOB JUaora, oOHapy>KUBaTh pa3jM4yde U CXOJACTBO IMO3ULMH, B

KOPPEKTHOH opMe GopMyTUpOBaTh PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MIPEJICTaBIATh PE3yJbTaThl PELICHUS 3a/Jayd, SKCIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHUS C
y4€TOM 3a71a4 NIPE3EHTALUN U OCOOCHHOCTEHN ayIUTOPHH.

PeryisiTuBHbIe YHHBEpPCAJbHBIE YUeOHbBIE IeiiCTBUS
Camoopranu3anusi:

COCTABJIATH IUIAH, QITOPUTM pEIIEeHUs 337a4yH, BHIOMpATh CIIOCOO PELIeHUs ¢ YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJCTh HaBBIKaMU IMO3HABATCIILHOM pe(bneKcm/I KaK OCO3HAaHHUA COBCPIIACMBIX )IGfICTBI/If/i U MBICIIMTCIIBHBIX ITPOLECCOB, MX PE3YJIbTATOB,
BJIaJCTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITPpoLHeccCa 1 pE3yjibTaTa pCIICHUA MaTeMaTHU4IeCKOi 3aJa4du,



MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEIICHWW 3aJ1aud, BHOCUTH KOPPEKTHUBBI B JAECATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yNbTaTa LEJIU U YCIOBUSM, OOBACHATH INPUUYMHBI JOCTHIKEHUS WM HEJOCTUKEHUS PE3yNIbTaTOB JEATEIbHOCTH,
HaXO/UTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI JACATCJIBbHOCTD:

IIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHIUBUyadbHOU pabOThl IPU PEIIEHNN YYEOHbIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM
AEATEIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHON pabOThI, pacHpeneisTh BUIbI padoT, JOTrOBapHBAThCs, OOCYXKIATh HPOLECC M PE3yibTar
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

Y4acTBOBATh B TPYNMIOBHIX (hopMax paboThl (00CYykIeHUsl, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBI» U HHBIC), BHIIIOJHATH CBOIO YacTh pabOTHI
KOOPJAWHUPOBATh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMaHIbBI, OLIEHMBATh KAa4yeCTBO CBOET0 BKJIaJa B OOIMMH MPOAYKT IO KPHUTEPHSM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydarmuiicss HAyYUTCS:

e CBOOOJIHO ONIEPUPOBATh OCHOBHBIMU MOHATUSMHU CTEPEOMETPUU MPU PEIICHUH 33/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYyKICHUI;

e IIPUMEHATH aKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX IIPU PELICHUU T€OMETPUYECKUX 3a/1ay;

e KJIaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE MIPSIMBIX B IPOCTPAHCTBE, MIIOCKOCTEN B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBATh IMOHITHUAMH, CBS3aHHBIMM C YyIJIaMH B TPOCTPAHCTBE: MEXIY NPSAMBIMH B IPOCTPAHCTBE, MEXIY MNPSIMOMl U
IJIOCKOCTBIO;

e cBOOOJIHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHHUKOB (IIpU3Ma, MUpaMua, IpSMOYTOJIbHBIN Mapaiienenumnes, Kyo);

e KJaccu(uuupoBaTh MHOTOTPAHHUKH, BEIOUPAs OCHOBaHMS ISl KIacCU(DUKAIIIH;

e CBOOOJIHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHNEM MHOTOI'PaHHUKOB IIOCKOCTBIO;



BBITIOJIHATh TapajUIeNIbHOE, IIEHTPAIbHOE M OPTOTOHAIBHOE NMPOEKTHPOBaHHE (HUryp Ha IUIOCKOCTh, BBIIONHATH H300pakeHUs (uryp Ha
IUIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB PA3IMYHBIMHA METOIAMH, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHH3Y;

BBIYHCIIATH TUIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, MUPaMUIa), TEOMETPHUYECKHUX TEJI C IPUMEHEHHEM (OPMYIT;

CBOOOJIHO OIIEPUPOBATH MOHATHSIMU: CHMMETpPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHMMETPHUH, IICHTP, OCh M TUNIOCKOCTh CUMMETPUHN
burypsr;

CBOOOJIHO ONIEPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPJIMUHATAM B IIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPaMH;

pemiarh 3a7a4d Ha JJOKa3aTebCTBO MATEMAaTUYCCKUX OTHOIICHUH U HAXOXICHHE I'€OMETPUYCCKUX BEIMYHMH, PUMCHSSI W3BECTHBIC METOJIbI
IPY PEIICHUN MaTeMaTHYECKHX 3a/1a4 IMOBBIIIEHHOTO U BHICOKOTO YPOBHSI CII0)KHOCTH;

HNPUMEHSTH IPOCTEHIIINE POTPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI IIPH PEIICHUH CTEPEOMETPUICCKUX 3a71ay;
U3BJIEKATh, MPEOOPA30BBIBATh U HMHTEPIPETUPOBATH MH(MOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (HUTypax, MPEICTaBICHHYIO Ha
YepTekax U PUCYHKAX;

NPUMEHATH TIOJIy4CHHBIC 3HAHMS Ha TMPAKTUKE: CPaBHMBAaTh M aHAIW3MPOBATh pEallbHbIC CUTYallUd, NMPUMEHITh W3y4YCHHBIC TOHATHS B
NpPOIIECCe TOMCKA PELICHUS MaTeMaTHYeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pPEalIbHBIC CUTYyallMd Ha S3bIKE T'€OMETPUH,
UCCIIEI0BAaTh TOCTPOSHHBIE MOJIENU C HMCIOJIb30BAaHHEM TI'€OMETPUYECKUX IOHATHH M TeOopeM, ammapara ainreOpbl, pelaTbh MpaKTHYECKUe
3aj1a4M, CBSI3aHHBIC C HAXOXKJICHMEM FeOMETPHYCCKHUX BEITUYHH;

UMETh MPEJICTaBICHUS 00 OCHOBHBIX ATaNax pa3BUTHs TE€OMETPHH KaK COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHS TEXHOIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

CcBOOO/IHO ONEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C LWJIMHAPUYECKON, KOHUYECKOW U c(hepudecKoi MOBEPXHOCTAMU, OOBACHATH CIOCOOBI
MOJIyYCHUS;

OTIepUPOBATh MOHATHUSAMH, CBI3aHHBIMH C TEJIaMU BpallleHUs: HUIMHIPOM, KOHYCOM, chepoii U mapom;

pacrio3HaBaTh TeJsa BpaleHus (IMIHHIP, KOHYC, cdepa U map) U 00BbSICHATh COCOOBI MOTYYEHHUs TeJl BPAILlCHNUS

KJIacCU(UIIUPOBATh B3aUMHOE PACIoOJI0KeHUE cPephl U MIO0CKOCTH;

BBIUUCIISATH BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpallleHusl, 00bEMBI U IUIONIAIU TOBEPXHOCTEN MHOTOTPAaHHUKOB U TeJl BpallleHus,
reOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMYT;

cBOOO/IHO ONEpUPOBATH MOHITUSIMH, CBSI3AaHHBIMU C KOMOMHAIIMSIMU T€JI BPALLEHUS! 1 MHOTOTPAaHHUKOB: MHOTOIPaHHUK, BIIMCAHHBIN B cepy U
OIMCaHHBIN 0KO0JIO cdepsl, chepa, BIUCaHHAsE B MHOTOTPAaHHUK WITH TEJIO BpPAIICHUS;



BBIYHCIIATH COOTHOIICHHS MEXK/Y IUIOIAAIMH ITOBEPXHOCTEH 1 00bEMaMy TTOZOOHBIX TEIT;

n300pakaTh M3ydaeMble (UTyphl, BHIIOJIHATH (BHIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHUS TEJI BPAILICHUS;

U3BIICKaTh, MHTEPIPETUPOBATh U NPeoOpa30BbIBATE MH(POPMAILMIO O NMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha
4yepTekax U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH ONEpaliy HaJl BEKTOPaMH;

3aJ]aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKApPTOBOM CHCTEME KOOPAMHAT;

penraT TeOMETPHYECKHE 33/1a41 Ha BEIYMCIICHUE YIIIOB MEXy MPSIMBIMHU H TUIOCKOCTSIMH, BEIYMCIICHHE PACCTOSHUI OT TOYKH JI0 TUIOCKOCTH, B
IEJIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/Ia TIPH PEIICHHH;

CBOOO/IHO OTIEPUPOBATh MOHITUSIMH, CBSI3aHHBIMH C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUYKCHHUIA;

BBITIOJIHATE HM300paKCHUSI MHOTOTPAHHWKOB M TeJl BpAIICHUS TPU TMapaJUIETbHOM IEPEHOCE, IEHTPATbHOW CHMMETpPUH, 3EpPKAIbHOM
CHUMMETPHH, TIPH IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00NS;

CTPOUTH CEUEHHsS] MHOTOTPAaHHUKOB M TEJI BPAICHHUS: CEYCHHUsS IMIUHApa (mapayielbHO W TEPHEHIUKYISIPHO OCH), CEUeHHs] KOHyca
(mapansenbHbIe OCHOBAaHHIO U MPOXO/AIINE Yepe3 BEPIIUHY), CEYCHUS 11apa;

MCIIOJIB30BATh METO/IbI MOCTPOSHHSI CEYEHUI: METO/I CJIEI0B, METOJI BHYTPEHHETO MPOESKTUPOBAHMS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH;
JOKa3bIBaTh TEOMETPUYECKUE YTBEPIKACHUS;

MPUMEHSTh TeOMETpUYecKrue (aKThI ISl PEUICHUST CTEPEOMETPUIECKHUX 3a/1a4, MPEIIOoIaralolliiX HECKOJIBKO IIaroB PEHICHHUs, €CIIH YCIOBHS
IIPUMEHEHHMS 3aJIaHbl B IBHOM U HESIBHOM (Qopme;

peraTh 3a/1a4M Ha JOKa3aTeIbCTBO MaTEMATUIECKIX OTHOIICHUH M HaXOXKJICHHE T€OMETPHUECKUX BEINYHH;

MPUMEHSATH IPOrPaMMHBIE CPEJCTBA U HJIEKTPOHHO-KOMMYHHUKAIIMOHHbIE CUCTEMBI ITPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4;

NPUMEHSTH TONydYeHHBbIE 3HAHWS Ha MPAKTUKE: CPaBHUBATH, AHAIM3UPOBATH W OIICHWUBATH pEAbHBIC CUTYAIMH, NMPUMEHSTh H3Y4YCHHBIC
MOHATHUS, TEOPEMBI, CBOICTBa B Mpollecce MOUCKA pPELIeHHs MaTeMaTH4yecKH CQOpPMYIMPOBAHHOM MNpOOIEMbl, MOJAEIMPOBATH peabHbIE
CUTyallud Ha S3bIKE T€OMETPHH, HMCCIIEOBATh IOCTPOCHHBIE MOJEIH C WCIOJIH30BAHMEM T'€OMETPHYECKHX TOHSATHI M TeopeM, armapara
anreOpbl, pelaTh MPaKTUYECKHE 3aJaul, CBA3aHHbIE C HAXOXK/IEHUEM F€OMETPUUECKUX BEJTMYNH;

MUMETh MPECTaBICHUSI 00 OCHOBHBIX ATAIaX Pa3BUTHS T€OMETPHH KaK COCTaBHOW YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TemaTHuyeckoe NVIAHUPOBAHUE

10 xaacc
Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMmbl Bcero
1 BBeneHue B crepeoMeTpuio 23
) B3aumHoe pacnonoxeHue npsiMbix B 6
MIPOCTPAHCTBE
3 [TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[mEynﬂpHOCTL MPSIMBIX U 75
MJIOCKOCTEH B MPOCTPAHCTBE
5 VYrubl U pacCTOSHUS 16
6 MHoOrorpaHHuku 7
7 Bexkropsl B mpocTpaHCcTBE 12
3 HOBTOPCHHG, 000011IeHHEe U CUCTEMATHU3 AU 5
3HaHUHN
Jl06aBUTH CTPOKY

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102

KoauuecTBO 4acoB

KoHnTpoJbHbie
padoThI

BBCIUTC 3HAUYCHHUC

BBCAUTC 3HAUYCHUC

1
1

BBCAUTC 3HAUYCHUC

2

IIpakTH4eckue
padoThI

BBCOUTC 3HAUYCHUC

BBCIUTC 3HAYCHUC
BBCAUTC 3HAYCHHUC

BBCAUTC 3HAYCHUC

BBCIUTC 3HAYCHUC
BBCIUTC 3HAYCHUC

BBCAUTC 3HAUYCHUC

BBCOUTC 3HAUCHUC

60
11 kaacce
KoaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM K I
n/n NPOrpaMMbl Beero OHTPOJIbHbIE paKTHYecKHe
paboTbI padoThbI

1 AHanuThueckas reoMeTpust 15 1

BBCAUTC 3HAUYCHUC

[[1]

[[]]
[[1]

[[]]

[[1]

[[1]
[[1]
[[1]

[[1]

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

DyiekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/bHbIC PeCypChl



KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM K n
1w/ IporpaMMebI Beero OHTPOJIbHbBIE paKTHYeCKHe
padoThI padoThI
IToBTOpenue, 00600IIEHIE U
2 P ’ i . 15 1 BBEJIUTE 3HAUCHUE
CHUCTEMATHU3aLUs 3HAHUN
3 O0BEM MHOTOTpaHHHKA 17 1 BBEIUTE 3HAUCHHE
4 Tena Bpamenus 24 1 BBEUTE 3HAUECHUE
[Tnomaay MOBEPXHOCTA U 00BEMEL
5 man p 9 1 BBEUTE 3HAUECHUE
KPYTJIBIX TEJ
6 JIBrKeHuUs 5 1 BBEJIUTE 3HAYCHUE
IToBTOpenue, 0000IIEHNE U
7 P ’ HI 17 2 BBEINUTE 3HAYECHUE

cucTeMaTu3anus 3HaHui

J106aBHUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

102
80

IToypoyHoe niIaHupoOBaHUE

10 kanace
KosmmuecTBo yacos
Neo
/i Tema ypoka Beero Kontpouabnbie IIpakTuyeckue
padoThI padoThI
1 [[OcHoBHBIE MpaBUIIa H300paXKEHUsI HA PUCYHKE IJIOCKOCTH, BBEJIUTE BBEJIUTE
MapajuIeIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka] | 3HA4YEHUE 3HAYEHUE
[[[TonsiTust crepeoMeTpUn: TOUKa, IpsiMasi, MIO0CKOCTh,
BBEJIUTE BBEJIUTE
2 mpoctpancTBo. OCHOBHBIE MpaBUIIa N300pAKEHUS HA pUCYHKE |
3HAYCHHE 3HAUEHUE

IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEaHbI

[[1]

[[]]
[[]]

[[]]
[[1]
[[1]

dueKkTpoHHbIE (LU (POBbHIE)
o0pa3oBaTejibHbIE PeCypPChI

DJIeKTPOHHbIE
Jara uudgposbie
U3YYeHUs o0pa3oBaTe/ibHbIE
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KoaudecTBO 9acoB 3HeRTpOHHBIe

ara uudgposbie
Tema ypoxa Kourpoabubie Ilpakruy A
yp Beero ° p60 ¢ up p CCRHE  y3yuenns o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
oTpe3kal]|
[[[TonsTHS: NEepecekaroMecs MI0CKOCTH, IEPECEKAIOLIUECS 1 BBEJIUTE BBEJIUTE BBEJIUTE i
IpsiMasi ¥ IJI0CKOCTh; OJIYITPOCTPAHCTBO] | 3HAYCHHE 3HAYEHUE JaTy
[[[TonaTHA: nepecekaromyecs MI0CKOCTH, MEPECEKAIOLIUECS 1 BBEJIUTE BBEJUTE BBEJIUTE i
IpsiMasi ¥ IJI0CKOCTh; OJIYIPOCTPaHCTBO] | 3HaYCHUE 3HaYeHUe JaTy
[[MHOrorpaHHUKH, H300paxKeHne MPOCTEHIINX 1 BBEJIUTE BBEJIUTE BBEJIUTE 1
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIUX O0BEKTOB] ] 3HAYCHHE 3HAYEHUE JaTy
[[MHOrorpaHHuku, U300pakeHue MPOCTEUIINX 1 BBEJIUTE BBEJUTE BBEJIUTE i
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMUX O0BEKTOB] ] 3HA4YCHHE 3Ha4YCHHE JaTy
BBEJIUTE BBEJIUTE BBEJIUTE
[[AKCMOMBI CTEPEOMETPHUU U TIEPBBIE CICACTBUS U3 HUX] | 1 A A A [[1]
3HAYCHUE 3HAYEHUE JaTy
BBEJIUTE BBEIUTE BBEJIUTE
[[AKCMOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX] | 1 A A A [[1]
3HaYeHHE 3HaYEHUe JaTy
[[AKcHOMBI CTEPEOMETPUU U MEPBBIE CIEACTBUS U3 HUX.
. BBEJIUTE BBEJIUTE BBEJIUTE
CriocoOblI 3a/1aHus MPSIMBIX U TNIOCKOCTEN B IPOCTPAHCTBE. 1 [[1]
. 3HAYECHHE 3HAUEHUE JaTy
O0603HaYeHUs TPSMBIX U TIOCKOCTEH] |
[[M300paxkeHne ceueHni mupaMu/ibl, Kyoa U IpU3MBbl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3o0paxenue BBEJIUTE BBEJIUTE BBEJIUTE

[[1]

TepeceveHus MOJYYCHHBIX TUIOCKOCTe!. PackpainBanue 3HAYCHHE 3HA4YCHUE JaTy
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETaMHU ||

[[M300paxeHne ceueHU MUpaMuibl, KyOa 1 MPU3MBI,

KOTOPBIE MPOXOIAT Yepe3 ux péopa. M3o0paxkenne BBEIINTE BBEIIUTE BBEIINTE
nepeceueHus MoyuYeHHbIX MI0cKocTel. PackpammuBanue 3Ha4YeHUe 3Ha4YeHHe nary
MTOCTPOSHHBIX CEUEHUN Pa3HBIMU I[BETaMH | |

[[1]

[[M300paxeHne ceueHni mupaMuibl, Kyoa U IpU3MBbl,
KOTOpBIE MPOXOJIAT yepe3 ux péopa. M3obpaxenue 1
MepeceueHMs MOTYUYCHHBIX IUIOCKOCTEN. PackpammmBanue

BBCAUTEC BBEAUTC BBCAUTEC
3HA4YCHHC 3HA4YCHUC Aary

[[1]



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
HTPOJIbHBI aKTHYeCK
n/n yp Bcero 0 %0 ¢ p p cexme H3yYCHUS oOpa3oBaTeJibHbIE
a0doThI a0oThI
p p pecypcsl
MMOCTPOCHHBIX CEUYECHUN Pa3HBIMU I[BETAMH | |
[[300paxenne ceueHni MUpaMubl, KyOa 1 PU3MBI,
|3 KOTOPbIE MPOXOMAT Yepes nx pédpa. U3o0paxenue 1 BBEJIUTE BBEJIUTE BBEJIUTE i
nepeceyeHus NoJyYeHHbIX IIOCKOCTel. PackpalnBanue 3HaYCHUE 3HaYEHUe JaTy
MOCTPOEHHBIX CEYCHUI Pa3HbIMU IIBETaMHU | |
. BBEJIUTE BBEJIUTE BBEJIUTE
14 [[Meron cienoB ajisg MOCTPOEHUS CEYEHU] | 1 A A A [[1]
3HaYCHUE 3HaYEHUe JaTy
15 [[Merox cnenoB aiis noctpoeHus ceueHuid. CBoiicTBa 1 BBE/IUTE BBEJIUTE BBE/IUTE i
MEePECEUCHUH MPSAMBIX U TIJIOCKOCTEH | ] 3HA4YCHUE 3HAYEHUE JaTy
16 [[MeTon cnenoB Jyisi OCTpoeHus ceueHuii. CBoicTBa 1 BBEIUTE BBEJIUTE BBEIUTE i
MEePECCUCHH I MPSIMBIX U TNIOCKOCTEH || 3HAYEHUE 3HAYEHHUE Jary
[[[TocTpoeHue ceuenuit B nupaMue, Kyoe 1o TpéM ToOUKaM Ha
" 9 BBEJIUTE BBEJIUTE BBEJIUTE
17 pébpax. Co3naHue BHIHOCHBIX YEPTEXEN U 3alUCh I1aroB 1 [[1]
3HAYECHHE 3HAUEHUE JaTy
MOCTpOEHUs | |
[[[TocTpoeHue ceueHnuit B nupaMue, Kyoe 1o TpéM ToUKaM Ha
. 9 BBEJIUTE BBEJIUTE BBEJIUTE
18 pébpax. Co3naHue BHIHOCHBIX YEPTEKEH M 3aMUCh ILIaroB 1 [[1]
3HAYECHHE 3HAUEHUE JaTy
MOCTpOEHUs | |
[[[TocTpoeHue ceueHnuit B nupaMue, Kyoe 1o TpéM ToUKaM Ha
. 9 BBEJIUTE BBEJIUTE BBEJIUTE
19 pébpax. Co3naHue BHIHOCHBIX YEPTEXEN U 3alUCh I1aroB 1 [[1]
3HAYECHHE 3HAUEHUe JaTy
MOCTpOEHUs | |
[[[TocTpoeHue ceueHuit B nupaMue, Kyoe 1o TpéM ToUKaM Ha
. 9 BBEJIUTE BBEJIUTE BBEJIUTE
20 pébpax. Co3naHue BHIHOCHBIX YEPTEXKEN U 3alUCh IIaroB 1 (111
3HAaYECHHE 3HAUEHUE JaTy
MOCTpOEHUs | |
71 [[[ToBTOpeHue mianumeTpun: Teopema o MpoOnOpPLHOHATBHBIX 1 BBEJIUTE BBEJIUTE BBEJIUTE in
orpeskax. [logobue TpeyroabHUKOB]] 3HAYCHHE 3HAUEHUE JaTy
2 [[IToBTOpenue nmnanumerpun: Teopema Menenas. Pacuersl B 1 BBEJIUTE BBEJIUTE BBEJIUTE i

CCUCHUAX HAa BBIHOCHBIX UEPTCIKaAX. HCTOpI/ISI Pa3sBUTHUA 3HA4YCHHC 3HA4YCHHUEC Jaary



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
n/n yp Bcero OHT%OHLHHe paKTﬁnqecKHe H3yYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
IUTAHUMETPUH U CTEPEOMETPUH ||
BBEJIUTE BBEJIUTE
23 [[KontpomwHas padora "Akcuomsl crepeomerpun. Ceuenus"|] 1 1 [[1]
3HAYEHUE JaTy
[[B3anmHOE pacrosiokeHne NpsMbIX B IIPOCTPAHCTBE.
BBEJIUTE BBEJIUTE BBEJIUTE
24 CkpemuBaronuecs npsimbie. [Ipu3Haky CKpenmBarOmmnXcs 1 [[1]
3HaYCHUE 3HaYEHUe JaTy
npsmbIx. [lapannenbHble npsMbIe B IPOCTPaHCTBE ] |
[[Teopema o CyniecTBOBaHMH U €IMHCTBEHHOCTH IIPSIMOU
25 MapauieIbHON JAHHOW MPSAMOM, MPOXOASIIEN YeEPe3 TOUKY BBCIUTC BBCIUTE BBCIUTEC il
IIPOCTPAHCTBA U HE JIeXKAalllel Ha TaHHOW IpsiMoi. Jlemma o 3HAYCHUE 3HAYEHUE JaTy
[epeceyeHNH MapajliebHbIX MPSMBIX MJIOCKOCTbHIO] ]
[[[TapamnenpHOCTH TpeX NpAMbIX. Teopema o TpEx
BBEJIUTE BBEJIUTE BBEJIUTE
26 mapaulenpHBIX NPAMBIX. Teopema 0 CKpeIMBarOINUXCs 1 (]
3HAYECHHE 3HAUEHUE JaTy
pSIMBIX | |
[[[TapannensHOE MpoekTHpoBaHue. OCHOBHBIE CBOWCTBA
BBEJIUTE BBEJIUTE BBEJIUTE
27 mapajuieabHOro NpoeKTHpoBaHus. M300paxkeHue pa3HbIX 1 (]
. 3HAYECHHE 3HAUEHUE JaTy
¢buryp B napajienbHON IpoeKuuu|]
8 [[LlenTpanbHas MpoeKus. YToj ¢ COHanpaBIeHHbIMU 1 BBEJIUTE BBEJIUTE BBEJIUTE i
CTOPOHaMU. YTOJI MEXY NPSMBIMHU] | 3HAYECHHE 3HAUEHUE JaTy
29 [[3amaun Ha AOKA3aTEIBCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C 1 BBEJIUTE BBEJIUTE BBEJIUTE (0]
PacrojoKeHUEM MPSMBIX B IPOCTPAHCTBE] | 3HaYeHHE 3HaYEHUe JaTy
[[[TonsiTHs: MapalelbHOCTh MPSAMOM U MJIOCKOCTH B
. BBEJIUTE BBEJIUTE BBEJIUTE
30 npoctpancTBe. IIpru3Hak napamienbHOCTH NPIMOM U 1 [[1]
. . 3HAaYECHHE 3HAUEHUE JaTy
mockocTr. CBOMCTBA MapaJUIEIFHOCTH MPSIMOU U TIIIOCKOCTH | |
[[TeomeTpuyeckue 3a1aun Ha BEIYMCICHUE U IOKA3aTEIbCTBO,
. BBEJIUTE BBEJIUTE BBEJIUTE
31 cBsA3aHHBIE C MAPAJIEIBHOCTBIO IPSIMBIX U INIOCKOCTEN B 1 [[1]
3HAYCHHE 3HAUEHUE JaTy
pocTpaHcTse] |

32 [[TloctpoeHue cedeHusl, MPOXOIALIETO Yepe3 JaHHYIO0 NpAMyro 1 BBEJIUTE BBEJINTE Beequte  [[]]



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
n/n yp Bcero OHT%OHLHHe paKTﬁnqecKHe H3yYCHUS oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
Ha 4epTeKe U NapaJljIeIbHOTO APYrou npsamou. Pacuér 3HAYCHHE 3Ha4YCHUE Jary
OTHOIIICHUH ||
[[[TapannenpHast TPOEKIUsI, MPUMEHEHHE 1JI TOCTPOCHUS
. . BBEJIUTE BBEIUTE BBEJIUTE
33 ceueHuil kyOa u napamienenunena. CeoicTsa 1 (1]
3HaYCHUE 3HaYEHUe JaTy
napasuiesienuIe1a U mpu3Mal| |
34 [[[TapamnensHbie 10cKOCTH. [Ipu3HaKky napaaienbHOCTH JBYX 1 BBEJIUTE BBEIUTE BBEJIUTE in
TJIOCKOCTEH | | 3HAYCHUE 3HAYCHHUE JaTy
[[Teopema o0 mapaiebHOCTU U €IUHCTBEHHOCTH TIJIOCKOCTH,
35 mpoxojsiuel yepe3 TOUKY, He MPUHAJICKAITYIO JaHHOK 1 BBEIHTE BBeuTe BBCIHTE [[1]
Y, HO T o 3HaYCHHE 3HauYCHUE naTy
TJTIOCKOCTH | CJICCTBUS U3 HeE] |
[[CroiicTBa mapayIeIbHBIX IIOCKOCTEH: O apaJIeIbHOCTH
BBE/IUTE BBEJIUTE BBE/IUTE
36 npsAMBIX NEpECEUEHUs IIPU NEPECEUCHUH JBYX NapaUIEIbHBIX | (]
o . 3HAYECHHE 3Ha4YEHHE naTy
MIJIOCKOCTEH TpeThei]|
[[CoiicTBa mapayIeNbHBIX TIOCKOCTEH: 00 OTpe3Kax
37 TAPAIETBHBIX IPIMBIX, 3aKITFOUEHHBIX MEXTY 1 BBE/IUTE BBEJIUTE BBE/IUTE (0]
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O MIEPECEUEHUH MPSMOI ¢ 3HaYeHHE 3HaYEHUe JaTy
JBYMSI TTapaJIJIeIbHBIMU TIOCKOCTAMH] |
BBE/IUTE BBEJIUTE BBE/IUTE
38 [[TIoBTopenwue: Teopema [Tudaropa Ha mmockoctu]] 1 [[1]
3HaYeHHE 3HaYEHUe JaTy
39 [[[ToBTOpEHNME: TPUTOHOMETPHS TIPSIMOYTOJIBHOTO 1 BBE/IUTE BBE/IUTE BBE/IUTE i
TPEYroJbHUKA] | 3HaUYEHHE 3Ha4YEHHE JaTy
. BBE/IUTE BBE/IUTE BBE/IUTE
40 [[CsoiicTBa Ky0a 1 MPSMOYTOIHHOTO Mapajuienenumneaal| 1 A A A [[1]
3HaYeHHE 3HaYEHUE naTy
41 [[Beruucnenue niuH OTPE3KOB B KyO€ M MPSIMOYTOJIEHOM 1 BBE/IUTE BBE/INTE BBE/IUTE in
napauienenunesne] | 3Ha4YEHHE 3HauYEHHE JaTy
49 [[[IepneHauKyISIpHOCTD NPSAMOM U TUIOCKOCTU. [Ipu3Hak 1 BBE/IUTE BBE/IUTE BBE/IUTE i

MEPIEeHIUKYISIPHOCTH MPSIMON U TJIOCKOCTH] | 3HA4YCHHE 3Ha4YCHHE JaTy



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
n/n yp Bcero OHT%OHLHHe paKTﬁnqecKHe H3yYCHUS oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypcsl
43 [[[TeprieHauKyIsspHOCTD IPSIMOM U II0CKOCTHU. [Ipr3Hak 1 BBEAUTE BBEJUTE BBEJUTE il
MEePIEHIUKYISIPHOCTU MIPSIMOM U TUIOCKOCTH | | 3Ha4YEHHE 3HA4YEHHE JaTy
[[TeopeMa o cylIeCTBOBaHUU U €IMHCTBEHHOCTH MIPSMOM,
. BBE/IUTE BBEJIUTE BBEJIUTE
44 npoxojsiiel yepe3 TOYKY IpOCTpaHCTBA U 1 [[1]
. 3HaYCHUE 3HaYEHUe JaTy
MEePIEHIUKYISIPHON K INIOCKOCTH ||
45 [[[ImockoCTH U TEpIIEHIUKYISIPHBIE UM MIPSIMBIE B 1 BBE/IUTE BBEJIUTE BBE/IUTE i
MHOTOTpaHHUKaX | | 3HAYEHUE 3HAYEHHUE Jary
46 [[[TnocKOCTH U IEPIEHIUKYIIIPHBIE UM IPSIMbIE B 1 BBEJIUTE BBEJIUTE BBEJIUTE i
MHOT'OTpaHHUKAX | | 3HA4YEHHE 3Ha4YEHUE JaTy
47 [[[Iepnenaukynsp u HakinoHHad. [locTpoeHue 1 BBE/IUTE BBEJIUTE BBE/IUTE i
NEPIEeHIUKYJIApa U3 TOUYKU Ha IPAMYIO] | 3HA4YCHHE 3Ha4YCHHE JaTy
48 [[[Tepnienqukynsp u HakioHHas. [locTpoenue 1 BBEJIUTE BBEJIUTE BBEJIUTE i
NEPIEHIUKYIIApA U3 TOUKH Ha IPAMYIO] | 3HAYECHHE 3HAUEHUE JaTy
N BBEJIUTE BBEJIUTE BBEJIUTE
49 [[Teopema o Tpéx meprneHauKyIsApax (mpsmas u oOpaTHast 1
[[Teop p PHICHIHKyIApax (11p p ] 3HaYeHHE 3HaYEHUe JaTy LL]]
" BBEJIUTE BBEJIUTE BBEJIUTE
50 [[Teopema o Tpéx neprneHauKyaspax (mpsmas u oOpaTHast 1
[[Teop P preHAuiyIAPaX (p p )] 3HAYECHHE 3HAUEHUE JaTy (L]
BBEJIUTE BBEJIUTE BBEJIUTE
51 [[Yroa mexny CKpemuBatOIUMUCS TPSIMbIMH | | 1 A A A [[1]
3HaYeHHE 3HaYEHUe JaTy
57 [[[Touck nmepneHAUKYISPHBIX MPSIMBIX C TTOMOIIBIO 1 BBEJIUTE BBEJIUTE BBEJIUTE i
NEPIEHIUKYJIPHBIX TUIOCKOCTEN] | 3HAaYECHHE 3HAUEHUE JaTy
BBEJIUTE BBEJIUTE BBEJIUTE
53 [[OproronampHO€ MPOEKTUPOBaHKE] | 1 [11]
3HaYeHHE 3HaYEHUE naTy
54 [[[TocTpoeHue ceuenuit Ky0a, MpU3Mbl, MPaBUIbLHON 1 BBEJIUTE BBEJINTE BBEJINTE 1
MIMPaMMJIbI C TOMOLIBI0 OPTOTOHAIILHOW MPOEKINH] | 3HAYCHHE 3HAUEHUE JaTy

55 [[Tloctpoenwue cedeHuii Kyoa, MPU3MBbI, IPABUIBHON 1 BBEIUTE BBEIUTE Beeautre  [[]]



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
HTPOJIbHBI aKTHY
n/n yp Beero ° %0 ¢ 1p p cckne U3YYeHUs oOpa3oBaTeJibHbIE
abdoThl ador
p p bl pecypcsl

IIMPaMM/IbI C TOMOLIBIO0 OPTOTOHAIIBHOM MPOEKIMH] | 3HaYECHUE 3HaYEHUE JaTy

56 [[CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO IJIOCKOCTH. 1 BBEJIUTE BBEJIUTE BBEJIUTE i
[ImockocTy cCUMMETpHil B MHOTOTpaHHUKAX | | 3HA4YECHUE 3HAYEHUE Jary

57 [[[Tpu3HaK TEPIIEHIUKYISIPHOCTH MPSIMOM U TIIOCKOCTH KaK 1 BBEJIUTE BBEIUTE BBEJIUTE in
CJIEJICTBHE CUMMETPHH | ] 3HAYCHUE 3HAUYCHHUE Jary

53 [[[TpaBusIbHBIE MHOTOTPaHHUKHU. Pacuér paccTosiHUM OT TOUKHU 1 BBEJIUTE BBEJIUTE BBEJIUTE i
710 TIOCKOCTH | | 3HaYCHHE 3HauYCHUE naTy

59 [[[TpaBuIbHBIE MHOTOTPAaHHUKHU. PacuéTr paccTosiHU OT TOUKH 1 BBEJIUTE BBEIUTE BBEJIUTE in
JIO0 TUTOCKOCTH || 3HAYCHUE 3HAYCHHUE JaTy

60 [[CriocoObI OMYCTUTH TEPIEHIUKYISPBI: CHAMMETPHS, CIIBUT 1 BBEJIUTE BBEJIUTE BBE/IUTE i
TOYKH I10 HapaieIbHONU IPsIMOH || 3HAaYCHHE 3HauYCHUE naTy

61 [[CoBur no HenapaienbHON NPSIMOM, U3MEHEHHE 1 BBEJIUTE BBEIUTE BBEJIUTE (0]
paccTosiHU || 3HaYCHHUE 3HAYCHHUE Jary

62 [[KonTponbHas paboTa "B3anMHOE pacnoyioxkeHrne IpsIMbIX U 1 1 BBEJIUTE BBEJIUTE i
IJIOCKOCTEN B MpocTpaHcTBe" || 3HA4YCHUE JaTry
[[[IoBTOpEHME: Yroa MeXAY MPSIMBIMU Ha TUIOCKOCTH,

BBEJIUTE BBEJIUTE BBEJIUTE
63 TpUrOHOMETPUS B IPOU3BOJIHLHOM TPEYTOJIbHHUKE, TEOpEMA 1 [[1]
3HaYeHHE 3HaYEHUe JaTy

KOCHHYCOB] |

64 [[[ToBTOpEHME: YrOJI MEXAY CKPEIMBAIOIIMMUCS IPSIMBIMU B 1 BBE/IUTE BBEJIUTE BBE/IUTE (0]
MPOCTpaHCTBE] | 3HAYCHHE 3HAYCHHE JaTy

65 [[['eomeTpuyeckue METOAbI BEIUMCIICHUS yTiia MEXKIY 1 BBEJIUTE BBEJIUTE BBEJIUTE i
MPSIMBIMUA B MHOTOTpaHHHKAX | | 3HAUYEHHE 3HAUEHUE JaTy

66 [[AByrpanusiil yros. CBOMCTBO TUHEHWHBIX YTJIOB ABYTPAHHOTO 1 BBEJIUTE BBEJIUTE BBEJIUTE i
yria]] 3HAYCHUE 3HAYCHUE JaTy

67 [[[TepnienaukynspHbIe TIOCKOCTH. CBOMCTBA B3aMHO 1 BBEJIUTE BBEJIUTE BBEJIUTE in

MEePHEHIUKYISIPHBIX TIOCKOCTEH || 3Ha4YEHHE 3HauYEHUE JaTy



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
n/n yp Bcero OHT%OHLHHe paKTﬁnqecKHe H3yYCHUS oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
[[[Tpu3HaK nepreHAUKYIIPHOCTH IUIOCKOCTEH; TeopeMa o
. . BBE/IUTE BBE/IUTE BBE/IUTE
68 TpsAMON MepecedyeHus IBYX MIIOCKOCTEN MEePIeHANKYIAPHbIX 1 [[1]
. 3Ha4YEHHE 3HaYCHUE naTy
TpeThel MI0CKOCTH] |
69 [[[TpstmoyTroIbHBIN Napanenenumnes; Kyo; n3MepeHus, 1 BBEJIUTE BBEJIUTE BBEJIUTE 1
CBOICTBA MPSAMOYTOJIBHOIO Mapajuienenuneaal| 3HAaYCHHE 3HauYCHUE naTy
70 [[Teopema o nuaroHasay NpsIMOYTOJIBHOTO Mapalljiesienuneaa u 1 BBEJIUTE BBEIUTE BBEJIUTE in
cieAcTBue u3 Heé]| 3HAYCHUE 3HAYCHHUE JaTy
71 [[CtepeomeTpuueckue U MPUKIAJIHbIC 33a/1a4H, CBI3aHHBIE CO 1 BBEIUTE BBEJINTE BBEIUTE i
B3aMMHBIM PACIIOJIOKEHHUEM MPSIMBIX U IIOCKOCTH || 3HAaYCHHE 3HauYCHUE naTy
7 [[[ToBTOpEeHHME: CKpelIUBarOIIHecs MPpsMble, TapauieIbHbIe 1 BBEJIUTE BBEIUTE BBEJIUTE in
IJIOCKOCTH B CTaHAAPTHBIX MHOTOTpaHHUKAX || 3HAYCHHE 3HAYCHUE JaTy
[[[Tapa mapanienbHBIX TUIOCKOCTEH Ha CKPEUTUBAIOIINXCS
BBE/IUTE BBE/IUTE BBE/IUTE
73 OpSMBIX, PACCTOSTHUE MEKIY CKPEIIHUBAIOIIUMHUCSA IPSIMBIMU B | (]
3HaUYEHHE 3Ha4YEHHE JaTy
MPOCTHIX CUTYaIUIX] |
74 [[PaccTosiHME OT TOUKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMON 1 BBE/IUTE BBE/IUTE BBE/IUTE i
J10 TJTIOCKOCTH || 3HaUYEHHE 3Ha4YEHHE JaTy
75 [[Beruucnenue paccTOSHUNA MEXKIY CKPEIIMBAIOIIUMUCS 1 BBE/IUTE BBEJIUTE BBE/IUTE (0]
MPSIMBIMU C TIOMOIIBIO TIEPIIEHIUKYIISIPHOM TITIOCKOCTH || 3HaYCHHE 3HauYeHUe JaTy
TpéxrpanHblil yroJi, HEpaBEHCTBA U TPEXTPAHHBIX YTJIOB.
[[Tpexrp yroii, Hep JUA TPEXTP r BBE/IUTE BBE/IUTE BBE/IUTE
76 Teopema ITudaropa, TeopemMbl KOCHHYCOB U CHHYCOB ISl 1 [[1]
N 3Ha4YEHHE 3Ha4YEHHE JaTy
TpEXTPaHHOTO yrial]
77 [[DmeMeHThI chepruiIecKoil TEOMETPHUH: T€OIe3NUECKIE JIMHIHI 1 BBE/IUTE BBE/IUTE BBE/IUTE i
Ha 3emJie]] 3HAYCHUE 3HAUYCHUE Jary
BBE/IUTE BBE/IUTE
78 [[KonTponbHas pabota "Yribl u pacctosHus"|| 1 1 A A [[1]
3HauYEHUE JaTy
79 [[CucTtemaTu3anust 3HaHU "MHOTOTPAaHHUK U €T0 1 BBEIINTE BBEIIUTE BBEIINTE 1

3JeMEHTHI" ]| 3HAYCHUE 3HAUYCHUE Jary



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vooka K n Hara uudposeie
n/n yp Bcero OHTPOILHBIC pakTHieckue H3yYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI pecypebi
BBE/IUTE BBE/IUTE BBE/IUTE
80 [[ITupamupaa. Buasl nupamun. [IpaBunibHas nupamuaa 1
[[TTmpaun s paMuz. 1p pavma]] 3HaYCHHE 3HaYCHUE naTy [L1]
31 [[[Ipu3ma. [Ipsmast u HaknoHHas npu3Msbl. [IpaBusibHas 1 BBEIUTE BBEUTE BBEIUTE i
npusma|| 3HAYEHUE 3HAYEHHUE Jary
32 [[[Tpsimoii napasuienenunes1, NpSMOYyroJbHbIH 1 BBEIUTE BBEUTE BBEJUTE il
napajuienenumnesn, Kyo|] 3HaYCHHE 3HauYCHUE naTy
. BBEJIUTE BBEIUTE BBEJIUTE
83 [[Beimykible MHOTOrpaHHUKU. Teopema Ditnepal] | 1 A A A [[1]
3HaYCHUE 3HaYEHUe JaTy
34 [[Beimykiibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuibHbIe 1 BBEIUTE BBEUTE BBEIUTE il
Y TIONTyTIPaBUIIbHBIE MHOTOTPAHHUKH ] | 3HAaYCHHE 3HauYCHUE naTy
BBEIUTE BBEJIUTE
85 [[KonTpoabsHas pabora "MHororpanHuku' || 1 1 A A [[1]
3HaYeHUe JaTy
BBE/IUTE BBE/IUTE BBE/IUTE
86 [[IlonsiTHe BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE] | 1 A A A [[1]
3HAUYEHHE 3Ha4YEHHE JaTy
BBE/IUTE BBEJIUTE BBE/IUTE
87 [[Cymma BekTOpOB]] 1 A A A [[1]
3HaYeHHE 3HaYEHUe JaTy
BBE/IUTE BBE/IUTE BBE/IUTE
88 [[Pa3HOCTH BEeKTOpPOR]] 1 A " . [(1]
3HAUYEHHE 3Ha4YEHHE JaTy
BBE/IUTE BBEJIUTE BBE/IUTE
89 [[IIpaBuno napamnenenuneaal| 1 A A A [[1]
3HaYeHHE 3HaYEHUE naTy
BBE/IUTE BBE/IUTE BBE/IUTE
90 [[YMHOXEHHE BEKTOpa Ha YKCTIO]] 1 a A 8 [[1]
3HAUYEHHE 3Ha4YEHHE JaTy
91 [[PaznmosxkeHune BeKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE JIeKAIIUX 1 BBE/IUTE BBE/IUTE BBE/IUTE i
B OJTHOM TJTOCKOCTH | ] 3HAYCHHE 3HAYCHHE JaTy
BBE/IUTE BBE/INTE BBE/IUTE
92 [[CxkanspHOe mpou3BeeHue] | 1 a a a [[1]

3HA4YCHHC 3HA4YCHUC Aary



KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Tema vDOKa K n Hara uudposeie
n/n yp Bcero OHT%OHLHHe paKTﬁnqecKHe H3yYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI pecypes
BBCIUTE BBEIUTE BBCIUTE
93 Brruucienue yriza Mexxay BEKTOpaMH B IIPOCTPAHCTBE 1
il yr Y P poctp I 3HAaYECHHUE 3HAYEeHHUE JaTy (L1
N BBCIUTE BBEIUTE BBEUTE
94 [[IIpocreiimue 3a1a4u ¢ BEeKTOpamu|] | 1 A g A (]
3HAYCHUE 3HAYCHUE JaTy
. BBEIUTE BBEUTE BBEIUTE
95 [[IIpocreitmue 3a1auu ¢ BeKTOpamu] | 1 a A a [[1]
3HAaYECHHUE 3HAYEHHUE naTy
N BBCIUTE BBEIUTE BBEUTE
96 [[IIpocreiimue 3a1auu ¢ BeKTOpamu] | 1 A A A (]
3HAYCHUE 3HAUYCHUE JaTy
. BBEIUTE BBEUTE BBEIUTE
97 [[IIpocreitmue 3a1auu ¢ BeKTOpamu] | 1 a A a [[1]
3HAaYECHHUE 3HAYEHHUE naTy
N BBCIUTE BBEIUTE BBEUTE
98 [[O600mEeHne U cCUCTEMaTU3aIMS 3HAHUH | | 1 A A A [[1]
3HAYEHUE 3HAUYCHUE JaTy
. BBEIUTE BBEJUTE BBEUTE
99 [[O6006menne 1 cucTeMaTu3aIus 3HaHNH | | 1 a a1 a [[1]
3HAYCHUE 3HAUYCHUE naTy
BBCIUTE BBCIUTE
100 [[MroroBas koHTposbHas paboTa]] 1 1 A a [[1]
3HAUYCHUE JaTy
BBEJUTE BBEUTE
101 [[MroroBas koHTpobHAS padoTa]] 1 1 a1 a [[1]
3HAUYCHUE naTy
N BBCIUTE BBCIUTE BBCIUTE
102 [[O6oOmeHre u cucTeMaTr3aIis 3HaHHH | | 1 a a1 I[ [[1]
3HAYEHUE 3HAYEHHUE JaTy

Jl06aBUTB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102
60



11 kaacce

Neo
Tema ypoka

n/n Bcero

1 [[IToBTOpeHue TeMsbl "KoopArHATHI BEKTOpA Ha MJIOCKOCTU U 1
B npocTpancTre' ||

2 [[IloBTopenue Temsbl "CkansipHoe nmpou3BeneHne BeKTopos']] 1

3 [[[ToBTOpeHHE TeMbl "Bpluncienue yria Mexay BEKTOpamMH B 1
npoctpaHcTse"]]

4 [[[IoBTOpeHue Tembl "YpaBHEHUE NPSIMOM, TPOXOASIIEH 1
yepe3 ABe TOUKH'" ]|

5 [[YpaBHEHHE IIIOCKOCTH, HOpMaJlb, YpaBHEHUE IUIOCKOCTH B 1
oTpe3Kax|]

6 [[YpaBHEHHE TIIOCKOCTH, HOPMaJlb, YPAaBHEHUE TUIOCKOCTH B 1
oTpe3kax|]

7  [[BekropHoe nmpousBeneHue] | 1

8  [[J/IuneiiHble HEpaBEHCTBA, JIMHENHHOE TporpaMMupoBanue]] 1

9  [[JIunelinble HEpaBEeHCTBa, TMHEWHOE porpamMmupoBanue]] 1

10 [[AHaJIMTHYECKUE METOABI pacdy€Ta yria MeKIay psIMbIMU B 1
MHOTOTpaHHUKaX | |

11 [[AHanuTHYECKUE METO/IbI pacdy€Ta yria MexIy 1
IJIOCKOCTSIMU B MHOT'OT'PaHHUKAX ||

12 [[@Popmyna pacCTOSHUSA OT TOUKH JI0 IJIOCKOCTHU B 1

KOOpaAuHAaTax| |

KoanuecTBo 4acoB

Kontpoabubie IIpakruyeckue
padoThI

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHHC

BBCAUTC
3HaA4YCHUC

BBEJIMTE
3HAUCHHE
BBEIINTE
3HAUCHUEC
BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC
BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC
BBEJINTE
3HaUCHHE
BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

padoThI

BBCAUTC
3HAa4YCHUC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
3HAYCHHE
BBEJINTC
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIINTE
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIIUTE
3HAUYCHUE
BBEJIUTE
3HaYEeHHE
BBEIINTE
3HAUCHUEC

BBCOUTC
3HA4YCHHUEC

Jlara
U3ydeHust

BBEJIUTE
JaTy
BBEJUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy

DJIeKTPOHHbIE HH(PPOBbHIE
oOpa3oBaTe/ibHbIE

pecypchbl
(1]

(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]



n/n

13

14

15

16

17

18

19

20

21

22

23

24

25

Tema ypoka

[[HaxoxkaeHue pacCTOSIHHA OT TOYKH JI0 INIOCKOCTH B KyOe]]

[[HaxoxneHue paccTOSTHUM OT TOYKHU JI0 TJIOCKOCTH B
IIpaBWJIbHON nupamuje||

[[KonTposnbHas pabota "Ananutudeckas reometpus' ||

[[CeyeHnss MHOTOTPaHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKH] |

[[Ceuenust MHOTOTPAaHHUKOB: METO/I CJIE/I0B] |

[[CeueHnst MHOTOTPAaHHUKOB: CTAH/IAPTHBIE MJIOCKOCTH,
MepeCceYCHMs MPSIMBIX U TUIOCKOCTEH | |

[[[TapamensHbIE MPSIMBIE U TIIOCKOCTH: MapaJuIeIbHbIC
cedeHus ||

[[[TapamienpHbIe MPSMBIE U INIOCKOCTH: PACUET
OTHOIIIEHUH] |

[[[TapamienbHbIEe MPSIMBIE U TNIOCKOCTHU: YIJIbl MEXIY
CKpEUIMBAIOIIUMHUCS NPSIMBbIMHA] |

[[HepHeHI{I/IKy.HSIpHLIe MPpAMBIC U TINIOCKOCTHU: CTAHAAPTHLIC

napbl NePHEeHANKYISPHBIX IIIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOTPaHHUKOB] |

[[[TeprieHauKyIspHBIE IPSIMBIE U INIOCKOCTU: TEOPEMA O TPEX

neprneHuKynsapax||

[[[TeprienauKyIsIpHBIE TPSIMbIE U TJIOCKOCTU: BHIYUCICHHUS

JUIMH B MHOTOT'paHHUKAaX |

[[TToBTOpEHME: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JUIS

101 e, COOOpakeHust mo00us ||

Bcero

—_

1

1

KoauuecTBO 4acoB

Kontpoabubie IIpakruyeckue
padoThI

BBCAUTC
3HA4YCHHC

BBEIUTE
3HAUECHUE

BBCIUTC
3HA4YCHHC

BBCAUTC
3HaA4YCHUC

BBCIUTC
3HA4YCHHC
BBCAUTEC
3HA4YCHHC
BBCAUTC
3HA4YCHHC
BBCAUTEC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBEJINTE
3HaUCHHE
BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

padoThI

BBCAUTC
3HA4YCHUEC

BBEJIUTE
3HAUECHUE

BBCIUTC
3HAa4YCHUC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIAUTC
3HA4YCHUC
BBECAUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUEC
BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUEC

BBEJIUTE
3HaYEeHHE
BBEIIUTE
3HAUCHUEC

BBCOUTC
3HA4YCHUEC

Jlara
U3ydeHust

BBEIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy

BBEUTE
Jary

BBEIUTE
Jary
BBEIUTE
naTy
BBEIUTE
Jary

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl
(1]

(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]

(1]

(1]
(1]
(1]



n/n

26

27

28

29

30

31

32

33

34

35

36

37
38

Tema ypoka

[[[ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB, (DOPMYIIBI TSI
101 e, COOOpakeHus mo00us ||

[[TToBTOpEHHME: TLUIOIIAAM MHOTOYTOJLHHKOB, (DOPMYIIBI ISt
Ionaaen, cooopaxeHust moaoous||

[[[1momanu cedyeHnii MHOTOTPAHHUKOB: TUIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
o 100ms| |

[[[1momanu cedyeHnii MHOTOTPAHHUKOB: TUIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
mo00ms| |

[[KonTposbHas padota "[loBTOpeHME: MHOIOIpaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB" ]|

[[O6BEM Tena. O0beM IPSIMOYTOJIBHOTO Mapajuienenuneaal]

[[3amaun 06 yaBoeHuu Kyba, 0 KBajipaType Kyoa; o
TPUCEKLIMY yria]]

[[CTepeomeTpuuecKkue 3aauu, CBI3aHHbIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO NIapajuiesenunenal |

[[[TpuknagHbie 3a1a9u, CBSI3aHHBIE C BRIYUCICHUEM 00BEMa
MPSIMOYTOJIBHOTO Mapasuienienumnenal |

[[O6BEM mpsiMoit TpU3MBI] ]

[[CtepeomeTpudeckue 3a1a4u, CBI3aHHBIC C BEIYUCICHUEM
00BEMOB MPSAMON TPU3MBI] |

[[[TpuxiagHbie 3aa4u, CBI3aHHBIE C 00BEMOM MPSMOi
MIPU3MBI| |

[[Beraucnenre 00BEMOB TEJ € TOMOIIBIO OTPEICIEHHOTO

Bcero

[y

KoauuecTBO 4acoB

Kontpoabubie IIpakruyeckue
padoThI

BBCAUTC
3HA4YCHHC

BBEIUTE
3HAUECHUE

BBCAUTC
3HaA4YCHUC

BBCAUTC
3HA4YCHUC

BBCOUTC
3HA4YCHHC

BBCAUTEC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBCAUTEC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

BBEIINTE

padoThI

BBCAUTC
3HA4YCHUEC

BBEJIUTE
3HAUECHUE

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HA4YCHUC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCAUTC
3HA4YCHUC

BBCOUTC
3HA4YCHHUEC

BBEIINTE
3HAUCHUE

BBCOUTC
3HA4YCHHUEC

BBEIIUTE

Jlara
U3ydeHust

BBEIUTE
naTy
BBEIIUTE
naTy

BBEIIUTE
naTy

BBEIINTE
naTy

BBEJIUTE
naTy
BBEJIUTE
Jary
BBEIUTE
naTy
BBEJIUTE
Jary
BBEIUTE
naTy
BBEIUTE
Jary
BBEIUTE
naTy
BBEJUTE
Jary
BBEIUTE

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl
(1]

(1]

(1]

(1]

(1]
(1]
(1]
(1]
(1]
(1]
(1]

(1]
(1]



n/n

39

40

41

42

43

44

45

46

47

48

49

50

51

Tema ypoka

uHTerpana. O6bEM HaKJIOHHOM NPU3MBI | |

[[Beraucienre 00bEMOB TEJl C ITOMOIIBIO0 ONPEIEIEHHOTO
uHTerpana. O0bEM mupamuIb ||

[[@opmyrna 06béMa mupamuibl. OTHOLIEHHE 00HEMOB
MUpaMuU/I ¢ OOITUM yriioM] |

[[Popmyna 06béMa nupamuibl. OTHOILIEHHE 0OBEMOB
MUpaMH]I ¢ OOIIHUM yriaoM] |

[[CrepeoMeTpuuecKkue 3aauu, CBI3aHHbIE ¢ 00bEMaMu
HaKJIOHHOU TIPU3MBI | |

[[CtepeomeTpuueckue 3aa4u, CBI3aHHbIE C 00BbEMaMU
MUPAMUIBI ] |

[[[Tpuxnagusie 3anaun o TeMe "O0bEMBI Ten", CBI3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI] |

[[[Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE C
00BEMOM TTUpaMHIb] |

[[ITpumenenue 06bEMOB. Beruncnenue paccTosHus 10
TTOCKOCTH | |

[[KonTponbhas pabota "O6bEM MHOTOTpaHHUKA "] |

[[LInmuHapryeckas MOBEPXHOCTb, 00pa3yroIiye
MAJTUHIPUYECKOU MMOBEPXHOCTH] |

[[Mumusap. [Ipsmoit kpyroso# mumuHAp. [Tnomans
MOBEPXHOCTU LUIUHAPA] |

[[KoHndeckas moBEpXHOCTh, 00pa3yroIine KOHUIeCKOH
noBepxHocTu. Konyc]]

[[Ceuenne KOHYCa TIIOCKOCTHIO, TAPATIEITHHON IIIOCKOCTH
OCHOBaHUS ||

Bcero

—_

KoauuecTBO 4acoB

Kontpoabubie IIpakruyeckue
padoThI

3HA4YCHHC

BBCAUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHHC

BBCAUTC
3HaA4YCHUC

BBCIUTC
3HA4YCHHC
BBCAUTEC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC
BBEJIUTE
3HaUCHHE
BBEIINTE
3HAUCHUEC

padoThI

3HA4YCHUC

BBCAUTC
3HA4YCHUEC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
3HAUCHHE
BBEIINTE
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIINTE
3HAUYCHUE
BBEJIUTE
3HaYEeHHE
BBEIINTE
3HAUCHUE
BBEJIUTE
3HaUCHHE
BBEIIUTE
3HAUCHUEC

Jlara
U3ydeHust

naTy
BBCIUTC
Jary
BBEIIUTE
naTy
BBCJIUTC
naTy
BBEIUTE
naTy
BBCJIUTC
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]



n/n

52

53

54

55

56

57

58

59

60

61

62

63

64

Tema ypoka

[[Yceuénnplii konyc. M300paxeHne KOHYCOB U yCEUEHHBIX
KOHYCOB] |

[[TTmomamp GOKOBOM MOBEPXHOCTH M ITOJTHOM MOBEPXHOCTH
KOHyca] ]

[[[Tmomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH
KOHYca] ]

[[CrepeoMeTpuuecKue 3a7aun Ha 10Ka3aTeIbCTBO U
BBIYHMCIICHHE, IOCTPOCHUEM CEUEHUN UITUHIPA, KOHYyCca]]

[[CtepeomeTpuueckue 3a1a4u Ha I0KA3aTEIbCTBO U
BBIUUCIICHHUE, TOCTPOCHUEM CEUCHHI IIWIIMHPA, KOHYca] |

[[[IpuknagHble 3a/1a4u, CBI3aHHBIE C [IUIUHIPOM ]

[[[IpuknagHbie 3a1a91, CBI3aHHBIE C IIHJIUHIPOM] |

[[Cepa u map]]

[[[Tepeceuenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa

U cdepbl IoCKoCThI0. Bua u n3odpaxenue mapal]

[[ITepeceuenue cdepsl u mapa ¢ mIockocTbio. Kacanue mapa

U cdepsl IocKkocThio. Bua n n3odpaxenue mapal]

[[YpaBuenue chepsl. [Imomans chepor u e€ yacteit]]

[[Cummetpust cheps! u mapal]

[[CtepeomeTprueckue 3a1a4u Ha I0KA3aTEIbCTBO U

Bcero

1

1

BBIYHCJIICHHUC, CBA3aHHBIC CO C(I)CpOfI U 11apom, rnNoCTpoCHUCM 1

HX CEYCHHH TIOCKOCTHIO| ]

KoauuecTBO 4acoB

Kontpoabubie IIpakruyeckue

padoThI

BBCAUTC
3HA4YCHHC

BBEIUTE
3HAUECHUE

BBCAUTC
3HaA4YCHUC

BBCIUTC
3HA4YCHHC

BBCAUTC
3HaA4YCHUC

BBEJIMTE
3HAUCHHE
BBEIINTE
3HAUCHUEC
BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC
BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

BBEIINTE
3HAUCHUEC

padoThI

BBCAUTC
3HA4YCHUEC

BBEJIUTE
3HAUECHUE

BBCIUTC
3HAa4YCHUC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
3HAYCHHE
BBEIIUTE
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIIUTE
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIINTE
3HAUCHUE

BBCOUTC
3HA4YCHUEC

BBEIIUTE
3HAUCHUEC

Jlara
U3ydeHust

BBEIUTE
Jary
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJINTE
naTy
BBEJIUTE
naTy
BBEJINTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEIUTE
naTy

BBEIUTE
naTy

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl
(1]

(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]

(1]



n/n

65

66

67

68

69

70

71

72

73

74

75

76

77

Tema ypoka

[[CtepeomeTpruueckue 3aja4u Ha JI0Ka3aTEIbCTBO U
BBIUUCIICHHE, CBSI3aHHBIC CO chepoli U mapoM, TOCTPOCHHEM
HX CEYEHUM IIOCKOCTHIO] ]

[[[IpuknagHbie 3a1a4d, CBI3aHHBIE CO cepoil u mapom] |

[[[ToBTOpEeHME: OKPYNKHOCTH HA TIOCKOCTH, BEIUHUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE 1101003 | |

[[Pa3nuuHble KOMOMHAIIUY TEJ BpALIEHUS U
MHOTOT'PAaHHUKOB] |

[[3amauu o Teme "Tena U MOBEPXHOCTH BpaleHus " ||
[[3amaun o Teme "Terna u moBepxHOCTH BpalieHus"||

[[KonTponbHas pabota "Tena n moBepxHOCTH BpalieHus"|]

[[O6BEM muuHapa. Teopema 00 06bEME PSIMOTO
uuIuHapal|

[[Beraucienre 00bEMOB Tell C TOMOIIBIO0 OMPEIEIEHHOTO
unrerpana. O6sEm Konyca]]

[[TTmomaamn GOKOBOM U MOJHOW MTOBEPXHOCTH KOHYCa] ]

[[CTepeoMeTpuuecKue 3a7auu, CBSI3aHHbIE C BEIUUCICHHEM
00BEMOB TUIUHPA, KOHYCa] ]

[[[Tpuknagasie 3aaaun 1o Teme "OOBEMBI U TUTOIIA N
noBepxHocren Ten" ||

[[O6BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe
mapa. [Tmomans cheprr. CTepeomerpruueckue 3aaauu,

KoauuecTBO 4acoB

Bcero
padoThI

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHHC
BBCAUTC
3HA4YCHHC

BBEIINTE
3HAUCHUEC
BBEJIMTE
3HaUCHHE
BBEIINTE
3HAUCHUEC
BBEJINTE
3HaUCHHE
BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

Kontpoabubie IIpakruyeckue
padoThI

BBCAUTC
3HA4YCHUEC

BBCAUTC
3HAa4YCHUC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
3HAYCHHE
BBEJINTC
3HAUYCHUE
BBEJIUTE
3HAUCHHE
BBEIIUTE
3HAUCHUE
BBEJIUTE
3HAUCHHE
BBEIINTE
3HAUCHUE
BBEJIUTE
3HaYEeHHE
BBEIIUTE
3HAUCHUEC

BBCOUTC
3HA4YCHUEC

Jlara
U3ydeHust

BBEIUTE
naTy

BBEIUTE
naTy
BBEJINTE
naTy
BBEJIUTE
naTy
BBEJINTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJUTE
naTy
BBEIUTE
naTy
BBEJUTE
naTy

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

(1]

(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]



n/n

78

79

80

81

82

83

84

85

86

87

Tema ypoka

CBSI3aHHBIC C BBIYUCIICHHUEM 00BEMOB I1apa, HIaPOBOrO
CErMEHTA U IIapOBOr0 CEKTOpa]]

[[[Tpuknagabie 3aaaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C
00BbEMOM mIapa U miomazabio cepsl. COOTHOIIECHHS MEXKITY
TUIOLIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOT0OHBIX TeN] |
[[[Tono6GHbIe Tena B mpocTpaHcTBe. 3MeHeHne 00bEMa npu

nogoOuu. CTepeoMeTpuuecKue 3a1a4u, CBI3aHHbIC C
BBIUUCIICHHEM 00BEMOB TEJl M TUIOMIAJICH MOBEPXHOCTEH | |

[[KoHnTponbHas padota "Ilnomaaym moBepXHOCTH U 0O0BEMBI
Kpyriabix Ten'"]]

[[ABmxenus npoctpancta. Otobpaxkenus. [{Buxenus u
paBeHCTBO (puryp. OOue cBoWCTBA ABMKECHUI | |

[[Buabl ABMKEHUN: apajieabHbII EPEHOC, LIEHTPAbHAS
CUMMETpHS, 3epKaJIbHAsi CHMMETPUSI, TOBOPOT BOKPYT
psAMoit ]|

[[ITpeoGpa3zoBanus nonodus. [Ipsmast u cdepa Ditnepal]
[[TeomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKEHNUA| |

[[KonTponbHas pabota "BekTops! B mpocTpancTse"]|]

[[O6o6matomiee moBTopenue 11 mMoOHATHIT 1 METOZIOB Kypca
reomerpun 10—-11 knaccoB, cucremMaTnu3anus 3HaHUM:
"[TapamienbHOCTH IPSAMBIX U TIJIOCKOCTEH B IpocTpaHcTBe"|]

[[O6o6matomiee moBTopeHue 11 mMOHATHII U METOZIOB Kypca
reomerpun 10-11 knaccos, cucremMaTu3anus 3HaHUM:
"BexTops! B mpocTpancTee']]

Bcero

—_

—_

[y

KoauuecTBO 4acoB

Kontpoabubie IIpakruyeckue
padoThI

BBEIUTE
3HAUECHUE

BBCIUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBCOUTC
3HA4YCHHC

BBCOUTC
3HA4YCHHC
BBCAUTEC
3HA4YCHHC

BBEIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUEC

padoThI

BBEJIUTE
3HAUECHHE

BBCIAUTC
3HA4YCHUC

BBCIAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HA4YCHUEC

BBCIUTC
3HA4YCHUEC
BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHHUEC

BBEIINTE
3HAUCHUE

BBEIIUTE
3HAUCHUEC

Jlara
U3ydeHust

BBEJIUTE
naTy

BBEUTE
Jary

BBEJIUTE
naTy
BBEJIUTE
naTy

BBEUTE
Jary

BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy

BBEIINTE

naTy

BBEIUTE
naTy

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

(1]

(1]

(1]
(1]

(1]

(1]
(1]
(1]

(1]

(1]



n/n

88

89

90

91

92

93

94

95

96

97

98

Tema ypoka

[[O606matotmee moBTopenue 11 moHATHI U METOAOB Kypca
reomerpuu 10—11 kitaccoB, cucremMaru3amus 3HaHUM:
"BexTopsl B mpocTpancTee']]

[[O606matomee moBropenue 11 moHATHI U METOIOB Kypca
reomeTpuu 10—11 kiaccoB, cucremMaTu3amus 3HaHUM:
"O0beM MHOTOTpaHHUKA" ||

[[O6o6marotee moBTopenue 11 moHATHI U METOIOB Kypca
reomeTpuu 10—11 kitaccoB, cucremMaTu3aius 3HaHUM:
"O0beM MHOTOTpaHHUKA" ||

[[O60o6maroee mopropenue 11 moHATHI U METOIOB Kypca
reomeTpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"IInomaay MoBEpXHOCTU U 00BEMBI KPYTIIbIX Ted"|]

[[OGo06matomiee moBTopenue 11 MOHATHIT 1 METOJIOB Kypca
reometrpuun 10—11 knaccos, cucremMaruzanus 3HaHUM:
"I1nouaay MoBEpXHOCTU U 00BEMBI KPYTJIbIX Ted"]]

[[UToroBast koHTpOIBHAS padoTal]]
[[MToroBast koHTpoJbHas paboTa]]

[[[ToBTOpEeHHE, 000OIIEHUE U CUCTEMATH3AIIHS 3HAHUH | |

[[UcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€ pojb B
Pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTHH ||

[[UcTopus pa3BUTHS CTEPEOMETPUU KaK HAyKU U €€ pojb B
Pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH ]

[[McTopus pa3BUTHSI CTEPEOMETPUN KAK HAYKU U €€ pOJIb B

KoauuecTBO 4acoB

Bcero
padoThI

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBCAUTC
3HaA4YCHUC

BBCAUTC
3HA4YCHUC

BBCAUTEC
3HA4YCHHC

BBCAUTEC
3HA4YCHHC

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHC

1 BBEJUTE

Kontpoabubie IIpakruyeckue
padoThI

BBCAUTC
3HA4YCHUEC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCAUTC
3HA4YCHUC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCAUTC
3HAYCHUC

BBCOUTC
3HA4YCHHUEC

BBCOUTC
3HA4YCHHUEC

BBCOUTC

Jlara
U3ydeHust

BBEIUTE
naTy

BBEIINTE
naTy

BBEIIUTE
naTy

BBEIIUTE
naTy

BBEIUTE
naTy

BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy

BBEIUTE
Jary
BBEIUTE
Jary

BBCAUTC

DJIeKTPOHHbIE U (POBLIE
o0pa3oBaTeJibHbIE

pecypchbl

(1]

(1]

(1]

(1]

(1]

(1]
(1]
(1]

(1]

(1]
(1]



KoaunvecTno yacos DJIeKTPOHHBIEe HH(POBbIE

N Tema ypoka K I Aara oOpa3oBaTeJbHbBIE
/i Yp Beero OHTPOJILHBIE pPaKTHYeCcKHe H3yueHusI P
padoThbI padoTbI pecypcbl
Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 3HaYECHUE 3HaYEHUE naTy
TEXHOJIOTH ||
[[McTopus pa3BUTHsI CTEPEOMETPHUH KAK HAYKU U €€ POJIb B
BBEJIUTE BBEJIUTE BBEJUTE
99 pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1 [
. 3HA4YCHHE 3HaYEHUe naTy
TEXHOJIOTHH | ]
[[McTopus pa3BUTHsI CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
BBEJIUTE BBEJUTE BBEJIUTE
100 pa3BUTHM COBPEMEHHBIX MHXKEHEPHBIX U KOMIIBIOTEPHBIX 1 [[1]
. 3HA4YCHHE 3HaYEHUe naTy
TEXHOJIOTHH | ]
[[McTopus pa3BUTHsI CTEPEOMETPUN KAK HAYKU U €€ POJIb B
BBEJIUTE BBEJUTE BBEJUTE
101 pa3BUTUM COBPEMEHHBIX MHXKEHEPHBIX U KOMIIBIOTEPHBIX 1 [[1]
. 3HA4YCHHE 3HaYEHUe naTy
TEXHOJIOTHH | ]
[[McTopus pa3BUTHsI CTEPEOMETPUN KAK HAYKU U €€ POJIb B
BBEJIUTE BBEJIUTE BBEJUTE
102 pa3BUTUM COBPEMEHHBIX HH)XEHEPHBIX U KOMITbIOTEPHBIX 1 [
. 3HA4YCHHE 3HauYEHUe naTy
TEXHOJIOTHH | ]
Jl06aBUTH CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102

80
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