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N YacoR, OTROMMBIX Ha OCBOCIHC KaNION TCMbI .

I. CONEPKAHHUE YUEBHOL'O IIPEAMETA
10 KUIACC

[IpamMebic B 1JI0CKOCTH 1B IPOCTPANCTRE

Ocuornpic HOMMTAS ClrepeoMerprr. ToHKA, UpAMast, ILIOCKOCTD, HPOCTpaicTro. |lonstine
00 AKCHOMATAYCCKOM HIOCTPOCHUN CTCPCOMCTPHY: AKCHOMDI CTCPCOMCTPUM U CIIC/ICTRYS U3 X,

B3aumiroc pacrionomeure UpsMLlx B UPOCTPAHCTRE: HCPCCCKAIOMIMCCS, NMapaiIC.IbILIC U
CKpCIImMBaromuecs  upsiMsic.  llapaiLieltbHOCEs  UPHMBLIX ¥ 1I0CKOCTCH B HPOCTPAICTRC:
AP OICHBEBIC [PAMBIC B [IPOCTPANCTRE, NAPAUICIHIIOCTL TPEX UPHMLIX; 1apalLICIhHOCTh
IlpﬂMOFT U 1UIOCKOCTH. YI'JII)I C CO[[alea]’-JlClHll:IMI/I C'ropoua.\m: Yrodr MCHGLY HIPAMBIMK 1B
HpocTpanctBe.  ilapaneibuocts  1LI0CKOCTCH:  HapALICILILIC  IUIOCKOCTU,  CROHCTRA
1APALICIRILIX THIOCKOCTCH. | IpoCTeRIIMEe UPOCTPANCTBCHIBIC (PUTYPLT HA THIOCKOCTH: TCIPad; ([,
KYO, HAPAILICICLHKIIC)T, [TOCTPOCIIAC CCUCHHM.

[lepnenMkyaspiocts  UPSMOA M 1LIOCKOCTH:  HCPICIWMKYIISIPITLIC  UPSMLIC B
HPOCTPALCTEC, UPAMBIC [APALICHLILIC W UCPUCIUIMKY.IAPULIC K 1LIOCKOCTH, 1IPU3HAK
HCPUCILAMKYIBIPHOCTH LUPAMONA H ILIOCKOCTH, TCOPCMA O HPSIMOA NCPICTLIMKYIISPIION 1UI0CKOCTH.
Y 1mt B IPOCTPANCTRE: YIOH MOIGLY IIPAMOR A 1LIOCKOCTLIO; JIBYIPALIIBIA Y10, JIMHCHHDLIA Y1I'0)
Jwyrpanporo  yria. lleptielyuxyisp ¥ HakMOHHbLIC: PacCTOANUC OT TOUKH 10 IDIOCKOCTH,
PaccTOsIMMC OT NPAMOH )10 LUIOCKOCTH, TIPOCKI GRIYPhl Hd 1MI0CKOCTL. 1 leplenaukysipnocTh
WIOCKOCTEH:  JIPU3HAK  UEPNCHIMKYIspuoctn  )myxX wiockocred.  lecopema o 1péx
HCPUCH UK YIISIpaX.

Muororpannuxkm



[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOIPaHHWKA, BBINYKIbIE |
HEBBINTYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npu3Ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIPsIMasi U HAKJIOHHAs MPU3MBbI; OOKOBAsi U MOJIHASL TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYroJibHBIN Napajuiesienunes u ero cpoiictsa. [lupamuna: n-yroiabHas
nMpamMuja, TpaHU W OCHOBAaHHWE NIUpaMHUAbl; OOKOBas W IIOJHAS TOBEPXHOCTh ITHPAMU/IBI;
npaBuWjbHAsE W yceu€HHas MUpaMuja. OJIEMEHThl MpuU3Mbl M mnupaMujbl. [IpaBuiibHbBIC
MHOTOIPAHHUKHU: TOHSITHE MPABUJILHOTO MHOTOIPAHHUKA; MpaBUiIbHAS MpPU3Ma U IMpaBUIIbHASA
MpaMuIa; MpaBHIbHAS TPEYTOJIbHAS MTUPaMU/Ia M TPaBUIILHBIN TeTpasrap; kyo. [Ipeacrasnenue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, J0ACKadAp U ukocarap. CedeHus Npu3Mbl U MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpamMuax, napauieiaenuneaax, npaBuibHbIX MHOTOTPAHHUKAX.

Bprunciienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoi
MTOBEPXHOCTH M TIOJIHOM MMOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeOpeMa 0 00KOBOM
MOBEPXHOCTH MpsIMO mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABHIBLHON
MMpaMUIbI, TEOpEMa O TUIOIIAAN YceuEHHOM nupamuasl. [Tonstue 06 06pEme. O0BEM nupamMuabl,
MIPU3MBI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMH OTOOHBIX TEI.

11 KUIIACC

Tesa BpameHust

[wmHapudeckass MOBEPXHOCTh, 0O0pa3yloomue IMIMHAPHYIECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON TTOBEepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 00pa3yloliMe KOHMYECKON MOBEPXHOCTH, OChb M BepIHHA
KOHMYECKOW ToBepxHOCTH. KOHyc: OCHOBaHHME WM BepIIMHA, 00pa3yroomas W OCh; IUIONIAIh
OOKOBOM M TOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa m map: ueHTtp, paamyc, AUaMeTp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacniosioxxenue chepsl U MIIOCKOCTH; KacaTelbHas ITIOCKOCTh K cepe; miomaas chepsl.

N300pakeHne Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka mummHapa u KOHyca.

KomOuHanmu Ten BpalieHuss U MHOTOIPAaHHHKOB. MHOTOIpaHHHK, OINMCAHHBINH OKOJO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, WJTH TEJIO BPAIIECHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTsus u3 He€. O0beéM nunuHapa, konyca. O6bEM mapa
U TUIOMIA b ChepBhl.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIAMU TOBEPXHOCTEH,
00BbEMaMHU TO00OHBIX TEJL.

CeveHuss muaMHIpa (MApauIelbHO W TMEPICHAMKYISIPHO OCH), CEUCHHS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOJAIIee Yepe3 BepIInHY), CEUeHHUS I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4YHuclo. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUTAHApPHBIM BekTopaMm. llpaBmiio
napaiuenenunena. Pemenue 3agay, CBSI3aHHBIX ¢ IPUMEHEHHUEM MPABUII JEUCTBUI C BEKTOPAMHU.

Hp}IMOYTOJ'IBHaSI CUCTCMAa KOOpAUHAT B HPOCTPAHCTBC. KOOpI{I/IHaTBI BCKTOpa. HpOCTCﬁLHHC
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3aJa4d B KOOpAMHATaXx. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUYECKUX 3a1ad.



2. IIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH OOydYarolerocs KaKk aKTUBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpaXkIaHCKOW MICHTUYHOCTH, YBOKECHHSI K TIPOILJIOMY H
HACTOSIIIIEMY POCCHUHCKON MAaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSAM POCCUNUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOr0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHUBOTO OYyYIIErO.

IcTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYass OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCYyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3JIu4yHbIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSAThH MaTeMaTH4YeCKue 3HaHWUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usnueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, TIPH 3aHATUSX CIHOPTHUBHO-030POBUTEIHHON
JIeSITEILHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaylie npodeccuu U peann3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaThdeckoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIIOTUYECKOW KYIbTYPhl, TMOHUMAHUEM BIHUSHHUS COLUAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
mI00aMbHOTO — XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAalMedl Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIsl PEHICHUs 3a/7a4 B 00JIAaCTH OKPYXKAIOMIEH Cpefbl, TUNIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAtOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHUKH, TOHUMaHHEM MaTeMaTHYeCKON HayKH Kak cepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUSA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYpPO KaK CPEICTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATH IIPOEKTHYIO M UCCIIENI0BATEIBCKYIO ACATEIbHOCTh UHIUBUYaIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTruka
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) Ynusepcanvnvlie nosnasamensusie oeticmeus, obecneuusarom gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuUMeHeHUe J102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, ANHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBbIC
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 perieHus y4eOHOH 3amauu (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOSAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIMPOCH], (GUKCUPYIOIIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAaHUE TI0
YCTAHOBJICHWIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OO0bBeKTa, SBICHHUS, IpoIliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC Pa3BUTUC NPOUECCCA, 4 TAKIKC BbIABUTaTh MPCATIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMALIUK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLICHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3iIM4YHBIX THUIOB, AaHAJIM3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIHMIO PA3IUYHBIX BUAOB U (HOopM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pPa3iIMYHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMKM IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvhvle KoMmyHuKamueHwvle Oeliicmsus, 0becnewusaionm coopmupo8aHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHHUMATb U (bOpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYXJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATb NACHU, HALICJICHHBIC Ha TIOUCK PCHICHUA,; COIMOCTABJIATH
CBOM CYXXJICHHUA C CYKACHUAMU APYTUX YHaCTHUKOB AHaAJIOora, 06Hap}I)KI/IBaTI> pasiniuc
U CXOJCTBO IO3MLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pasHOIjacusi, CBOU
BO3PaKEHHS;

MNPEACTAaBIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3ahay IMpe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHuuecTBo:

MIOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U WHANBHUYATbHON pabOTHI IPH
pemeHnn y4eOHBIX 3a/1a4; TPHHUMATh 1[eJIb COBMECTHOH JeSTeTbHOCTH, TUTAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacmlpeneisiTh BHIBI paboT, J1OrOBAPHBATHCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBINOJIHATH CBOIO YaCTh pabOTHI M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIUN MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvnuie pecynamugnuie delicmsus, obecneuusaiom Gopmupo8aHue CMuiCl08bIX

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

COCTABJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOI HHPOpMAaIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTEIBHBIX TIPOILIECCOB, WX PE3yJbTAaTOB; BIAJETh CIIOCOOaMH
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CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHHs MaTeMaTH4ecKOi
3a/1a4u;

® MpeABUAETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MpPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBATh COOTBETCTBHE pe3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATh NPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS PEe3yJbTaTOB JAESITEeIbHOCTH, HAXOIUTh OILINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKHUX
3ajiay.

OnepupoBaTh MOHATHSMHU: MAPAJUIEIBHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacHoOI0KEHNUE TPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYIPaHHBIH Yroj, TpaHd JABYIPaHHOIO yria, pedpo
JIBYIPaHHOIO YIJIa; JIMHEHHBIN yroJl ABYIpaHHOIO yIiia; rpaycHas Mepa JBYTrPaHHOIO yIia.

OnepupoBaTh MOHATHUAMHU: MHOIOIPaHHHMK, BBIMYKJIBI M HEBBITYKJIbI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PABUIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTth OCHOBHbBIE BUJbl MHOTOI'PDAaHHUKOB (MHMpaMuja; IpusMa, NpsMOYIrOIbHBIN
napasuieNienunesn, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KJaccH(UKaLUu
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHBIE MHOTOIPAaHHUKH; NpsSIMblE H
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUYCHU, UCTIONIB3YSI METO]I CIIE/IOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Permate 331241 Ha HAXOX/IEHUE FTEOMETPUUECKUX BEITMYMH MO 00pa3liaM WU aJropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHYECKHUX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS TOYKAaMH, OT TOYKH JIO MPSIMOU, OT TOUYKU O
IJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMHU.

Pemiate 3a1a4n Ha HAXOX/IEHUE TEOMETPUUECKUX BEJIMUMH 110 00pa3liaM UK alroOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3aJa4 Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IJIOCKOCTBIO, MEXKTY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (pOpMyIT; BBIYUCIISTH COOTHOILIEHHS MEXKIY IJIOLIAIIMU [TOBEPXHOCTEN, 00BEMaMu
M0I00HBIX MHOTOTPaHHUKOB.

OnepupoBaTb NOHSTUSIMU: CHUMMETPUSI B IPOCTPAHCTBE; ILEHTP, OCb U IJIOCKOCTb
CUMMETPUHU; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI.



W3Bnekarh, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, MpeCTaBICHHYIO Ha YepTexKaX U PUCYHKAX.

[IpumensiTh reomerpudeckue (aKThl Il PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHINNE MPOTrPaAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1a4.

[lpuBOUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TMPHUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEANbHBIC CHUTYAIlUU U
NPUMEHSTh M3YYCHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
cOpPMYITMPOBAHHOW TPOOIEMBI, MOACIHPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJIENIM C HMCIIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3a1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUECKUX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: LIMJIMHAPUYECKAsi IOBEPXHOCTb, 00pa3yolne HIUINHAPUIECKON
NOBEPXHOCTHU; IWJIMHAP; KOHUYECKAss MOBEPXHOCTh, 00pa3ylolle KOHUYECKOW NMOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaweHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BPAILIEHHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTAa;
LIApOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TEJl BpAllI€HUs, T€OMETPUUYECKUX TEJ C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIleHUs.

BbruncnsaTe COOTHOLIEHUS MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOT00HBIX TEI.

N306paxarh u3yyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUSI TEJ BPAILICHHUSL.

W3Bnekatb, UHTEPIPETUPOBATH U NMPEOOPa30BbIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaatoT.

[TpuMeHsTh paBUIIO NapajlIeeNnUIEea.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXY BEKTOpPaMH,
CKaJISIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reoMmerpudeckue (AKThl s PEHMICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiinie reoMeTprHUeCKUe 33Ja4i Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemarp 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKHX OTHOIICHWA M HaXOXKICHHE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIpU
PELICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a]1ad.

[lpuBoMTH TpUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEANbHBIC CHUTYAIlUU U
NPUMCHSTh M3YYCHHBIC TIOHATHUS B  MPOLECCE IOUCKA PEIICHHs  MaTeMaTHYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a4H, CBI3aHHBIC C HAXO0XJICHUEM IeOMETPHUICCKIX
BCJIMYMH.



3. TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
10 1
! Baenenue s crepeomerpuro https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
9 1
6 OOBEMEI MHOTOraHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
p ' P r https://m.edsoo.ru/1c¢209e37
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12 1
©J1a BpatieHi https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 4 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KoanuectBo yacos DJIeKTPOHHbIE
°
Mpakruuec  UUppoBbIE
n/ Tema ypoka KouTpoubu P
Bcero KHe o0pa3oBaTejibHbIE
I ble padoThbI
padoThI pecypcbl
OCHOBHbBIE NOHSATHS CTEPEOMETPUU: TOUKA, IIPsAMAas,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpaxkenus
1 Ha PUCYHKaX: H300paKeHU IJIOCKOCTEH 1 bubmmorexa [IOK
PHCYHKaX: p ’ https://m.edsoo.ru/aecc77cd
NapajuIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI
orpeska. [loBropenue.
) [lonsATHS: nepecekaronmecs MIOCKOCTH, | bubnnorexa [JOK
IepeceKaroImecs npsamas 1 wiockocts. [IoBropenue. https://m.edsoo.ru/2d8a9¢99
bubnmorexa LIOK
3 Bxonnas koHTpoibHas paboTa. 1 1
P P https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHe
4 MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 brbmmorexa [TOK
p pucy ’ p https://m.edsoo.ru/a63959ed
yepTexkax
5 HauanpHbie cBeneHns 0 KyOe ¥ TUpaMHIe, ux | bubnuotexa [JOK
pa3BEpTku U Mojenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6 HauanpHbie cBeneHns 0 KyOe U MTUpaMujIe, ux 1 bubnmnoreka [JOK
pa3BEépTKU U Mojenu. CedeHuss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHN
bubnunorexa LIOK
7 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS 1

U3 HUX

https://m.edsoo.ru/Occ5cdfe
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Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHHUU

8 CTEPEOMETPHUI: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUSA bubnmorexa LHOK
PEOMETpHIL: PEOMETP a https://m.eds00.ru/239c8cb4
U3 HUX
[TonsTHE 06 aKCMOMATHYECKOM ITOCTPOCHUH
9 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPHUH U CIIEACTBUSI Bubmaorexa ITOK
PEOMETpHHL: pEOMETP a https://m.eds0o0.ru/65c6b106
U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOSHUH
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIIEACTBUSI buGnuorexa [IOK
PEOMETpHIL: PEOMETP a https:/m.eds0o.ru/258fc245
U3 HUX
B3aumHoOe pacroyokeHne MpsSMbIX B IPOCTPAHCTBE:
11 IIEPECEKAIOIINECS, ITapaUIEIbHbBIE U buGnuorexa [IOK
P > 1ap https://m.edsoo.ru/1a2520£6
CKPEIIMBAIOIINECS TPSIMbIE
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
12 MIPOCTPAHCTBE: ITapajuieIbHbIE IPSIMBIE B bubnuorexa [IOK
poctp - 11ap p i https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIICILHOCTD TPEX MPSIMBIX
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
13 npocTtpadcTse: [lapauienbHOCTD IPSIMOI U Bubmiorexa IOK
poctp -ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 V1Bl ¢ cCOHapaBiIeHHBIMUA CTOPOHAMHU Bubmiorexa IIOK
p p https://m.eds00.ru/9f407 169
15 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Bubmiorexa OK
Ay Tp pocTp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMA B IPOCTPAHCTBE Bubmiorexa OK
Ay Tp pocTp https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MIOCKOCTEN: MapaieabHble bubmuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubmuorexa [{OK
18 CaolicTBa napamienbHbIX MIOCKOCTEN

https://m.edsoo.ru/e504d656
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19 [Ipocreiimme npocTpaHCcTBEHHBIE (PUTYPHI HA bubnmnoreka HOK
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie] https://m.edsoo.ru/4a28dc02
bubnmorexa [IOK
20 I1 i
OcTpOSHHE CeteHuT https://m.edsoo.ru/1d434d0f
bubnmoreka [IOK
21 IT i
OCTPOCHHE CeHCHIH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota nmo teme "[Ipsmbie u
bubnuoreka [IOK
22 IJIOCKOCTH B IpocTpaHcTBe. [lapamnenbHocTh
o https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEH
3 [lepneHuKyISIpHOCTD NPSMOM U IIOCKOCTHU: bubmmoreka [JOK
MEPIEHIUKYISAPHBIE IPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapasnenbHbIe U IEPIEHIUKYISIPHBIE K bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapasnienbHble U EPIEHIUKYISIPHBIE K bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHAUKyJIIPHOCTH IPSIMON U bubmmnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKyJIIpHOCTH IPSIMOU U bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
28 Teopema o mpsAMOM NEPIEHANKYISIPHOHN MIIOCKOCTH bubmmorexa LIOK
P P PHCHARKYIEP https://m.edso0.ru/635¢5087
29 Teopema o mpsAMON NEPICHANKYISIPHON MIIIOCKOCTH bubnmorexa LOK
P P PHCHARKYIEP https://m.edsoo.ru/bd3745f8
30 TeopeMa o npsiMOii TEPIIEHIUKYISPHON MIIOCKOCTH bubnmorera LOK
P P PHCHAMIYIBD https://m.edsoo.ru/7d18834b
a1 [lepnenquKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH bu6muoreka [JOK

A0 IIOCKOCTH, paCCTOSAHUEC OT HpHMOﬁ J0 IINTOCKOCTH

https://m.edsoo.ru/33c477d3
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HepneHuHKmep W HAKJIOHHBIC: paCCTOAHHUE OT TOYKH

bu6nmmoreka [IOK

32 J10 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TUNIOCKOCTH https://m.edsoo.ru/66fefadd
1 [lepnenquKynsp U HAKJIOHHBIE: PACCTOSHUE OT TOUYKHU bubmmoreka [JOK
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IMIIOCKOCTH https://m.edsoo.ru/aSb7b8e3
34 [lepnieHqUKyYISp U HAKIOHHBIE: PACCTOSHUE OT TOUYKHU bubnuoreka [JOK
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY IPSIMOU U bubnuoreka [IOK
IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJj, JUHEHHBINA yroJl IBYIPaHHOTO Bbu6mmoteka [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJj, JMHEHHBIA YTOJ ABYTPAHHOTO bubnnoreka [JOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIEHIUKYIISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 IlepnieH IUKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK bubmmnoreka HOK
MEPIIEHAUKYISAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYNSIPHOCTD MJIOCKOCTEMN: IPU3HAK bubmuoteka [IOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHeHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX nepHeHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIIpax brbmorexa [OK
https://m.edso00.ru/9f246736
KonTponbHas pabora no remam
. but6mmorexa [IOK
44 "[lepnieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN" U

"YTripl MEXAY OPSIMBIMU U INIOCKOCTAMHU"

https://m.edsoo.ru/5b971ef3
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Iloustue MHOI'OI'paHHHKA, OCHOBHBIC 3JICMCHTEI

45 O — o 1 He . bu6nmmoreka [IOK
MHOT'OTPaHHUKA, BBITYKJIbIE U HEBBITYKJIbI
P > BRIIYIC YK https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA MHOTOTPaHHUKA
[Ipu3ma: n-yronpHast npu3Ma; rpaHd U OCHOBAHUS
bu6nmmoreka [IOK
46 MIPU3MBI; IIpsiMasi U HAKJIIOHHAs IPU3Mbl; OOKOBast U
https://m.edsoo.ru/b4ad63ad
IIOJIHAs! TOBEPXHOCTh IIPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIHN Mapaiesenumne] Bbu6mmoteka [JOK
U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yroiapHas nupaMmua, TpaHu U
43 OCHOBaHHME MUPAMHJIbI; OOKOBAs U TOJIHAS bubnnoreka [JOK
IOBEPXHOCTh NTUPAMU/IBL; PABUIIbHAA U YCEUEHHAS https://m.edsoo.ru/fblcd0aS
nupamMuaa
[IpaBunbHBbIE MHOTOTPAHHUKU: TTOHSTHE
49 MPaBIWJIBHOI'O MHOTOTpaHHUKA; paBUJIbHAs IPU3Ma U bubmuoreka [IOK
MpaBuJIbHAas MUPAMUA; IPABUIIbHASA TPEYTOJIbHAS https://m.edsoo.ru/074c8865
MUpaMuia U TPaBUIBHBIA TETPadap; KyO
50 [IpeacraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: bubnnorexa [JOK
OKTanp, JOAEKAdAP U UKOCAdP. https://m.edsoo.ru/a0fdd5bf
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEIIBHO TOYKH, IPSIMOMU, INIOCKOCTH. bubnuoreka [IOK
DNeMEHTHl CUMMETPUH B IUpaMuax, https://m.edsoo.ru/b9e777d9
napajuieJenumneaax, NpaBUiIbHbBIX MHOTOTPAaHHUKAX
50 Brruucnenue >1eMeHTOB MHOTOTPaHHUKOB: péOpa, bubnuotexa [JOK
JMaroHaiu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomane 60KOBOI MOBEPXHOCTH M MOTHOM
. o bubmuoreka [IOK
53 TTOBEPXHOCTHU MPSIMOM TIPU3MBI, TUTOIIA/Ib OCHOBAHUH,

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI

https://m.edsoo.ru/37d84157
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HJ'IOH.[&,I[B OOKOBOH IMOBEPXHOCTHU U IMOBEPXHOCTHU

54 MPaBUJILHON MUPaMUJIbl, TEOPEMA O TIOIIAIN bubmorexa OK
Papiib PAMILIbL, TEOPEMA © IO https://m.eds00.ru/5603e30b
OOKOBOI MTOBEPXHOCTH YCECUEHHOUN MUPaAMUIBI
bu6nmmoreka [IOK
55 K 0 "M "
OHTpOJIbHAs paboTa 1o TeMe "MHOTOrpaHHUKH hitps://m.edsoo.ru/a95E5c04
bu6nmorexa [IOK
I "
3 onsTHE 00 00HEME https://m.edsoo.ru/7ad0020b
bubnuoreka [{OK
57 O0Bé
PEM TTHPaNIAR! https://m.edsoo.ru/235171b3
. bubnuorexa [JOK
58 06
DEM HTHPAMIAH https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
5 0
? OOBEM MHpaMi eI https://m.edsoo.ru/79¢10312
" bubmuoreka [IOK
60 OObEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OObEm MpH3Me! https://m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 OOBEM mp3MEI https://m.edsoo.ru/1e053890
. bubnuoreka [{OK
63 ObbEM npusME https://m.eds00.ru/482d3f51
64 KonTponbhas padota no teme "O0bEMBI bubmuoreka [IOK
MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
65 IToBTOpenue, 0000IIEHNE CUCTEMAaTU3AUS 3HAHUH. bu6muoreka [JOK
ITocTpoeHue ceyeHuli B MHOIOTpaHHUKE https://m.edsoo.ru/098bedad
66 [ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AIIHS 3HAHNMN. but6mmorexa [IOK

Brruuciienne pacCTosSTHUN: MEXIy ABYMSI TOYKAMHU,

https://m.edsoo.ru/f7792ba9
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OT TOYKH JI0 MPSIMOM, OT TOYKH A0 IUIOCKOCTH,
MEXK1Y CKPELIMBAIOIIMMHUCS IPSIMBIMU

67 HroroBast koHTposbHAs paboTa

Brrancnenue YIJIOB: MEXAY CKPCHIUMBAOIIUMUCS

68
MMpsAMBIMHA, MEKAY IMPAMOU U IIIOCKOCTBIO,

JIBYTPAHHBIX YIJIOB, YIJI0B MEXAY IUIOCKOCTIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIHS 3HAHUMN.

68

bubnmorexa [IOK
https://m.edsoo.ru/b9146bc0

bubnmorexa [IOK
https://m.edso00.ru/56765e8b
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11 KJIACC

MTOBEPXHOCTHU

N KoanuecTBo yacos DJIeKTPOHHbIE
°
KonTpoa uudgpoBbie
n/ Tema ypoka IpakTuyeckue
Bcero bHbBIE oOpa3oBaTe/ibHbIE
1| padoThI
padoThI pecypcol
Cdepa u map: ueHTp, paanyc, IuaMeTp; IIoaib
oBepxHOCTHU cdepbl. BzanMHoe pacnonoxxeHue 1 bubnnoreka [JOK
chepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K chepe; https://m.edsoo.ru/0341bc2b
wiomank chepsl. [loBropenue.
bubmuorexa [JOK
2 Bxonnas koHTponbHas pabora. 1 1
A p p https://m.edsoo.ru/bed12a43
3 N3ob6paxenue chepsl, mapa Ha miaockoctu. CedeHus 1 bubnnoreka [JOK
mapa https://m.edsoo.ru/bc 1572
WINHAPHUYECKAs HOBEPXHOCTEL, 00pa3yrolme
4 » ; CKOMU HOBerHOCTI/I ocf Pi,;(I)/IH NYECKOU 1 bubnrorexa LIOK
WIMHIpUYE ,
HUTMHED P HITTHHAD https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
WITUHIP: OCHOBAHUS U OOKOBAsi MOBEPXHOCTb,
5 ]c;I6 a3 , asi 1 ocC omaab 00KO 0"p OJIHOIA 1 bubmorexa LIOK
ST ¥ OCh; TIJT b OOKOBOU U MOJTHOMN
pasyrom tmaa hitps://m.edsoo.ru/1886216
MMOBEPXHOCTH
N300parkenne HuIMHApPA HA TUIOCKOCTH. Pa3BépTka
6 nunuHapa. CedeHus MHIpa (TUIOCKOCTHIO, 1 bubnmoreka [JOK
MapajuIeIbHON WIN NEPIEHIUKYISIPHON OCH https://m.edsoo.ru/016e25eb
UATTUHIPA)
Konundeckas moBepXHOCTh, 00pa3yroIre KOHUYECKOM
P pasyro . bubnmnoreka [JOK
7 MOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKOU 1

https://m.edsoo.ru/c94ba09b
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g Konyc: ocHOBaHUe U BepIInHA, 00pa3yromas U OCh; bubmuorexa [JOK
IUTIOIIAb OOKOBO M TOJTHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; bubmmoreka [JOK
9
OCHOBaHMS U OOKOBas IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxkeHne KOHyca Ha MIOCKOCTH. Pa3BépTka
10 koHyca. CeueHus KOHyca (IIJI0CKOCThIO, NAapauIeIbHOM bubmumoreka [IOK
OCHOBAHMIO, U IIOCKOCTHIO, MPOXOISIIEH Yepe3 https://m.edsoo.ru/Obde1be8
BEPILKHY)
11 KomOuHamus Te1 BpalieH|s: 1 MHOTOI'PaHHUKOB bubmorexa [JOK
t pati P https://m.edsoo.ru/3cef10e5
2 MHororpaHHHK, OITMCaHHBINA 0K0JI0 chepsr; chepa, bubmmoreka [JOK
BIIMCAaHHAsl B MHOIOTPAHHUK HJIA B TEJIO BPAIICHUS https://m.edsoo.ru/0b136158
13 [TonsTe 06 06bEMe. OCHOBHBIE CBOKCTBA 00HEMOB bubmuorexa [JOK
Tl https://m.edsoo.ru/26a03fb7
bu6mmoreka [JOK
14 O0BEM IUIHHIpA, KOHYCa
I 7pa, y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK
15 O06bEM mapa omans che
bEM IIapa u UIOMak Chephl https://m.edsoo.ru/d189bde2
[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS
16 MEX 1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu bubmmorexa [TOK
y Has P ’ https://m.edsoo.ru/810cfleb
MMOIO0HBIX Tl
17 KonrtponbHas pabora no remam "Tena Bpamenus" u bubnnoreka [JOK
"O6beMsbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmmorexa [OK
p pocTp https://m.edsoo.ru/5caefclb
bu6mmorexa [IOK
19 Cno>xeHue ¥ BhIYMTaHHUE BEKTOPOB

https://m.edsoo.ru/23f4f089
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bu6mmoreka [IOK

20 YMHOkEHUE BEKTOpa Ha YHCIIO
P https://m.edsoo.ru/dee379¢eb
)1 Paznoxenue BekTopa 1o TpémM HEKOMIUIaHAPHBIM bubnunoreka [HOK
BekTopaM. [IpaBuiio nmapannenenumena https://m.edsoo.ru/a28fd74e
” Pewrenune 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM ITPaBUIL bubmmoreka [JOK
JIEUCTBUI C BEKTOpaMU https://m.edsoo.ru/5a827900
7 KoopanHatHO-BEKTOPHBINA METO ITPU PELIEHUN bubnuorexa [JOK
reoOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE.
24 Koopaunarsl Bexropa. [Ipocreiimue 3agaun B bubmmorexa [JOK
P pa. 1ip 8 https://m.eds00.ru/48db7058
KOOpJAMHATAX
)5 VYron mexay BekTopamu. CKalsipHOE POU3BEICHHE bubnnoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexa1y OpsIMBIMH U TNTIOCKOCTSIMU bubmmorexa [OK
yr Ay ip https://m.edsoo.ru/8efbe78e
7 KontponbHas pabota no teme "Bekropsl u bubnnorexka [JOK
KOOPJAMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHH.
28 OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca bubmmorexa [OK
YPH, > TEOPEMBLIYP https://m.edsoo.ru/1780ba5d
MJIAHUMETPUU
[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM.
29 OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca bubmmorexa LIOK
IS > TOOPEMBLETP https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
30 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alUs 3HAaHUI. bubnuorexa [IOK
3aza4yM IIIAHUMETPUN U METOABI UX PEILICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. bu6mmorexa [IOK

321[[3.‘11/1 ITaHUMETPHUHN U MCTOABI UX PCUICHUA

https://m.edsoo.ru/4dffda97
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[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHUM.

bu6mmoreka [IOK

32 OcHoBHBIE GUTYPBI, PaKTHI, TEOPEMBI Kypca 1 hitps://m.cdsoo.ru/74b2ad91

CTepEOMETPUU

bu6mmoreka [IOK

33 Hrorosas koHTpobHas paboTa 1 hitps:/m.cdsoo.ru/ec24dfc?
N bu6mmoreka [JOK

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allvsl 3HAHUN 1 hitps://m.edsoo.ru/f465d10c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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