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1. COAEP/ KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbI€ NOHATHUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTb, IpocTpaHcTBO. [lonstue 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUM U CICIACTBUS U3 HUX.

B3anMHOe pacrosnokeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECs, MapajuIelIbHbIE U
CKpemuBampmuecss npsMsele. llapamienbHOCTH HPsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleIbHbIE NPSAMBIE B IPOCTPAHCTBE; MMAPALIEIBHOCTD TPEX MPSAMBIX; [1APALIEIBHOCTD MPAMOMN
U IUIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXAY INPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIIOCKOCTEN: MapajuiesibHbIe MIOCKOCTH; CBOMCTBA MAPAIIEIbHBIX MIOCKOCTEH.
[Ipocreiiiye npocTpaHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpasap, KyO, MapaieNenumen;
MOCTPOEHUE CEUCHUM.

[IepneHMKYISIPHOCTD NPAMOW U IUIOCKOCTH: NEPIEHANUKYISPHBIE NPSAMbIE B IPOCTPAHCTBE,
IIPsIMBIE MTApaJUIEIbHbIE U IEPIICHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHIUKYISIPHOCTH IPSIMOU
U IUIOCKOCTH, T€OpeMa O MNPSMOW MEPIEeHINKYISIPHON IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl
MEXJIy NpsIMONM M IUIOCKOCTBIO; JBYIPAHHBIM YroJj, JIMHEHHBIM yroia JIBYTPaHHOIO YIJIa.
[lepneHuKyIIslp ¥ HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOU 10
IUIOCKOCTH, NpPOEKUUs (QUryphl Ha IUIOCKOCTb. [lepneHAMKYNSpHOCTh IUIOCKOCTEH: NpH3HaK
MEePIEeHANKYIISIPHOCTH JIBYX IUIOCKOCTE. TeopeMa 0 TpEX nepneHIuKyspax.

MHOrorpaHHUKHU

[TonaTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHMKA, BBITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; TpaHH M OCHOBAHMS
MIPU3MBI; IpsIMasi M HaKJIOHHAs MPU3MBbIL; OOKOBasi U MOJIHAS IOBEPXHOCTH Mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIM MapajuleNieNune] U ero cBoictea. I[lupammpa: n-yroiapHas nupamuaa, TpaHd U
OCHOBaHME MHUpaMUbl; OOKOBas M IMOJIHAS TMOBEPXHOCTh MUPAMUAbBI; MpPaBUJIbHAS U yCEUEHHAS
UpaMuIa. DJIEMEHThI IPU3MbI U UpaMuabl. [[paBuabHbIE MHOTOTPaHHUKH: IOHATUE IPABUIBHOTO
MHOIOTpaHHUKA; IpaBWIbHAas NpU3Ma M MpaBUJIbHAs NHUPAMHUIA; [PABUIbHAS TPEYroJbHas
MMpaMuia v paBuiIbHbBIN TeTpasap; Ky0. [IpeacraBienre o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp,
nojaeka’ip U ukocasap. CedeHust NpU3Mbl U MTUPAMHUIBI.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DJeMEHThl CHMMETPUM B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHamu, yribl. [lnomanbs OGoxoBoi
MOBEPXHOCTU U TMOJIHON MOBEPXHOCTU MPAMOM MPHU3MBI, TUIOIIAs OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON
MMpaMHIbI, TeOpeMa O Iionaau ycedéHnon nupamusl. [lonstue 06 o6véme. OOBEM mupaMupbl,
MIPU3MBI.

ITonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXKIy IUIOUIAJIMU IOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



[unuHapuyeckas MOBEPXHOCTb, OOpasyrolue LUIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOH noBepxHOoCTH. Llnnmuuap: ocHoBaHus 1 OOKOBAs MOBEPXHOCTH, 00pa3yomas ¥ OCh;
IUIOIIA/b OOKOBOH M MOJHOM MOBEPXHOCTH.

KoHnueckass mNOBEpXHOCTb, 00pa3ylolllMe€ KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOH oBepXxHOCTH. KOHYC: OCHOBaHME U BEpIINHA, 00pa3yolias U 0Ch; IJIOIa 1> OOKOBOM 1
MOJTHOW TIOBEPXHOCTH. YCEUEHHBI KOHYC: OOpa3yromue W BBICOTA; OCHOBAaHMS W OOKOBas
IIOBEPXHOCTb.

Cdepa w map: meHTp, pamuyc, IUaMeTp; IUIONIaJb MOBEpXHOCTH cdeprl. B3ammHoe
pacrosioxenue chepsl ¥ IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300pakenue Tes BpaleHus Ha IIIOCKOCTH. Pa3BépTka MUIMHAPa U KOHYCA.

KomOunamuu ten BpammeHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTUCAHHBIA OKOJIO C(epHI;
cdepa, BMcaHHasi B MHOTOTPAHHUK, UJIM TEJIO BPalllEHUS.

[Tonsatue o006 o6véMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Napajulesienunesna u cieAcTsus u3 He€. O0bEM LMIMHIpa, KoHyca. OO0BEM 1m1apa u
I01maab chepsl.

[logo6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAAIMU TIOBEPXHOCTEM,
00BEMaMHU TTOI0OOHBIX TEIT.

Ceuenust nuauHApa (MapaieIbHO U MEPHIEHANKYISIPHO OCH), CEYEHHS KOHYyca (TapaienbHoe
OCHOBAHUIO U MPOXOJsIliee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy M B npocTtpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uucio. PasznokeHue BekTopa N0 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napauenenunena. Pemenue 3agau, CBA3aHHBIX ¢ NPUMEHEHUEM NPaBWII JEHCTBUM C BEKTOpPaMH.
[IpsimoyronbpHas cuctemMa KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. [Ipocteiimue 3anaun
B KOOpAMHATaX. YToJi Mexay BekropaMmu. CKasipHOE IPOU3BEIEHUE BEKTOPOB. Boruncienue yrios
MEX]ly IPSMBIMU U IJIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN METOJI IPH PEILIEHUH T€OMETPHUUECKIX
3ajadu.

2. IINTAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYyHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrpaMMbl ydeOHOro mnpenmera «MaTeMaTHuKa
XapaKTEepPU3YIOTCSL:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO ~ I'PAXJAHCKOM  MO3MIMHM  OOydaroUlerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJ€HAa POCCHMCKOro oOIIecTBa, MPEACTaBIEHUEM O MaTEeMaTHYeCKHX OCHOBax
(GYHKIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHUHN, IPOLEAYp TPakJaHCKOTO 001ecTBa (BbIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIMSAMEU ¥ Ha3HAYEHUEM.

IIarpunoTnyeckoe BOCIMTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUICKON I'pakTaHCKOW MIACHTUYHOCTH, YBAXEHUS K MPOILIOMY U
HACTOSAIIEMY POCCUHCKOW MAaTEMaTUKH, LEHHOCTHBIM OTHOILUEHHEM K JOCTHKEHUSM POCCUMCKUX



MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTUYECKOW WIIKOJIbI, K MCIIOJIB30BAaHUIO 3TUX JOCTHKECHUN B
JPYrux HayKax, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAHMEM  JYyXOBHBIX IEHHOCTEW POCCHHCKOTO  Hapoaa; CHOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, dTHYECKOI'O IOBEJIEHUS, CBA3aHHOIO C IPAKTHUYECKUM IPUMEHEHUEM
JOCTHXKEHUM HAyKM U JAEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, PEUICHUH, PACCYKIEHH; BOCIPHMMYHMBOCTHIO K MaTEMaTHYECKHM AacleKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHKE:

c(OpPMHUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTeMAaTHUECKHE 3HAHUSI B UHTEpecax 3J0pOBOTO U
6e30macHoro 00pa3a *HU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JJ0POBBIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHITUH U OTIbIXA, pEryJsipHasl (pu3nueckas akTUBHOCTD); GU3HUYECKOTO
COBEPIICHCTBOBAHNUS, IIPU 3aHIATUSX CIIOPTUBHO-0310POBUTEIBHON €SI TENBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHUEM LIEHHOCTHU TPYI0JII00MS; MHTEPECOM K Pa3INuHbIM chepam
npodeccHoHaIbHON AEATEeTbHOCTH, CBS3aHHBIM C MAaT€MaTUKONW U €€ MPUIOKEHUSIMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOODP Oyymiel mpodeccuu U pean30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC
IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMaTHUYECKOMY 00pa30BaHUIO M CaMO0OpPa30BaHUIO HA
MPOTSHKECHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUHU MPAKTUUECKHUX 3a7ad
MaTeMaTH4ECKON HAPaBICHHOCTH.

JKO0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO 3KOJOTMYECKON KYJIbTYpPhl, TOHHMAHUEM BIUSHUS COLHAIBHO-
SKOHOMHYECKHX MPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOW Cpenbl, OCO3HAHUEM
rJ100aJIFHOTO XapaKTepa 3KOJOTHYECKUX MpoOIeM; OpueHTaIell Ha TPUMEHEHHEe MaTeMaTHUYeCKUX
3HAHMN JJIs peuIeHusl 3a/1a4 B 00J1acTU OKpYyKarollel cpefibl, INIaHUPOBAHUSI IOCTYIKOB U OLIEHKH
MX BO3MOYHBIX IIOCJIEICTBUM JUIsl OKPYKArOLIEH Cpeibl.

LleHHOCTH HAYYHOIO NTO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HayKH U OOLIECTBEHHOW MPAaKTUKH, TOHUMaHUEM MaTeMaTUYECKOI HayKH Kak cepbl UeI0BeUeCcCKOn
NESATEIBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIs1 pa3BUTHUS LIUBUIIN3ALIUN; OBJIAJICHUEM SI3BIKOM
MaTeMAaTUKd MU MAaTeMaTH4YEeCKOM KyJbTYpOM Kak CpEICTBOM II03HAHUS MHUpPA; TOTOBHOCTBIO
OCYHIIECTBJIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBU/IYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHS MpPOTrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTepU3ylOTCSd  OBJIQJEHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OelCmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGBHBIMU — OCUCMBUAMY, — YHUBEPCANbHLIMU — PeSVIsimMUGHbIMU
0eticmeusMuU.

1) Yuusepcanvnvie noznasamenvnuvie oeticmsus, obecneuusaiom ghopmuposanue 6a308bix
KOSHUMUBHBIX NPOYeccos 00yYarwuxcs (0ceoenue Memoo08 HNOZHAHUA OKPYHCAIOWe20 Mupa,
npuUMeHeHuUe 102UYeCKUX, UCCIe008amenbCKux Onepayull, yMeHuu pabomams ¢ uHgopmayuet).



ba3oBble joruyeckue 1ecTBUsA:

® BBIABIATh U XapaKTEpU30BaTh CYLIECTBEHHBbIE INPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXIY MNOHATHAMH; (OPMYIUPOBATH ONpPEICICHHUS MOHATUH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBaHMS Jyisi 0000UIIeHUsT U
CPaBHEHMsI, KpUTEPUU ITPOBOJAMMOIO aHAIIN3A;

® BOCIpPUHHMAThH, (POPMYIHPOBATH M INPEOOPA3OBBIBATH CYKICHUSA: YTBEPAUTEIBHBIC WU
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

® BBIABJIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOpEUUs B (akTax,
JAHHBIX, HAONOJCHUSAX W YTBEPXKICHUAX; TMpelyiaraTb KPUTCPUH [UIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUH;

e JleaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKM, JIEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aK/IIUYEeHNUH, yMO3aKIIIOUEHHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTelIbCTBA MATEMATHUYECKUX YTBEPXKJIEHUH (TpsSMble U
OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

e BBIOMpATH crIOCOO pelleHus yueOHoM 3aauu (CpaBHUBATh HECKOJILKO BAPUAHTOB PELICHMUS,
BbIOMpaTh HanOoJIee MOXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

® ICIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs; GOPMYIUPOBATH
BOIPOCHI, (PMKCHUPYIOLIME MPOTUBOpPEUHE, IPOOIeMy, yCTaHABIMBATh UCKOMOE U JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBbeKTa, SBIEHHUA, IIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBJICHUSMU, IPOIIECCAMU;

® CaMOCTOATENIbHO (GOPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO Pe3ybTaTaM MpPOBEAEHHOTO
HaOJIOJICHUS, HUCCIIEJOBaHMS, OLIEHUWBATh JOCTOBEPHOCTb IOJYYEHHBIX PpE3YyIbTaTOB,
BBIBOJIOB H 000OIICHMIA;

® [IPOrHO3MPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATh MPEATIOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undopmanmeii:

®  BBIABIATH JIeUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JJI1 OTBETA HA BOMPOC U IS
peuleHus 3a1a4u;

e BbIOMpaTh HWHGOPMALKUIO W3 HUCTOYHHKOB Ppa3NWYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh U HUHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BUIOB U (POpM
MPEACTABICHUS;

® CTPYKTypupoBaTh HWHGOpMAaIUIO, TMPEACTaBIAT, €€ B  pa3nuyHbIX  (dopMmax,
WJUTIOCTPUPOBATH TpadudecKH;

® OlEHUBaTh HAASHKHOCT, HMHPOPMAIMM MO CaMOCTOSITENIBHO  CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuusepcanvnvie KOMMYyHUKamueHwle Oelicmeus, obecneyusaom cQopmupo8aHHoCms

COYUANBHBIX HABLIKOE 00YUaAOUWUXCAL.

OO0wmenne:

® BOCIPUHMMATh M (OPMYIHMPOBATH CYXKJEHUS B COOTBETCTBUHU C YCIOBUSAMHU U ILEISMU
0OI1IeHus; SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUKY 3pPEHHS B YCTHBIX M MUCHbMEHHBIX



TCKCTAX, AaBaTb IOSACHCHUA IO XO4Y PCHICHHA 3adadyu, KOMMCHTHPOBATH HOJIy‘-IeHHBIfI
pe3yabTar;

B X0Jie 0OCY)XIEHHs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIZAaeMOIl TeMBbI, IPOOJIEMEI,
pemaeMoi/’I 3aa4y, BbICKA3bIBATh HJACH, HALICJICHHBIC Ha INOUCK PCHICHUA; COIOCTABJIATH
CBOM CYXJICHHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB JMajora, oOHapyKuBaTh pazindyue 1
CXOJCTBO TIO3UIMH; B KOPPEKTHOH QopMe (GOpMyIUpOBaTh pa3HOTIIACHS, CBOU
BO3paKCHMUSI,

NpCACTAaBJIATL PE3YyJIbTAaTbl PCIICHHUA 3ada4yu, SKCIICpUMCHTA, HCCICIOBAHHA, IPOCKTA,
CaMOCTOSITEIIBHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYETOM 3ajad IPE3CHTAUH |
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW M WHAWBHIYAIBHON pabOTH IpH
pemeHny y4eOHBIX 3a1ad; MPUHUMATH [eJIh COBMECTHOW NEesTEeIHHOCTH, TUIAHHPOBATH
OpraHM3alMi0 COBMECTHOM paloOThl, pacnpeAensiTs BUAbBI paboOT, JOroBapuBaTHCA,
o0cyXJaTh Mpolecc U pe3yibTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYIIOBBIX (popMax padboThl (00CyKIeHHs, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBI» U WHBIE); BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCHCTBUS C
JIPYTMMHU 4YJI€HaMU KOMaHJbl; OIIEHUBAaTh KaueCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEPHSIM, CHOPMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie oeiicmsus, obecneyusarom @hopmuposanue CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszaums:

COCTaBIIATH IUIAaH, AITOPUTM pEIICHU 3a/1a4M, BEIOUPATh crioco0 penieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMH MO3HABATENbHOM pedekcun Kak 0CO3HaHUs COBEpIIaeMbIX JAeHCTBUN
U MBICIUTENbHBIX MPOLIECCOB, UX PE3YylIbTaTOB; BJIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3ysbTaTa PelleHus MaTeMaTUYecKoil 3a1a4i;

MIpEeIBUJIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh IpPU PEIIEHUU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JAEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, AAHHBIX, HailJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBUSAM, 0OBACHATH IPUYUHBI TOCTHKEHUS
WIM HENOCTIKEHUS Pe3yIbTaTOB JIEATEIBHOCTH, HAXOJIUTh OLIMOKY, JaBaTh OLICHKY
MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOUKA, IIPpAMas, IMIOCKOCTb.
HpI/IMeHHTB AKCUOMBI CTCPCOMETPHUU U CICACTBHA W3 HUX IPU PCHICHUHU T'COMCTPHYCCKUX

3a7ad.

OHepI/IpOBaTB MOHATUAMU: MAPAJUICIIBHOCTD U ICPIICHAUKYISAPHOCTD IMMPAMBIX U IUIOCKOCTEH.
KJ'IE[CCI/I(I)I/II_II/IPOB&TB B3aUMHOC PACIIOJIOKCHUC MTPSAMBIX U ILIOCKOCTEM B MMPpOCTPAHCTBC.



OmnepupoBaTh MOHATHIMU: IBYIPAaHHBIN yroJl, TPaHU JIBYPAaHHOTO yria, pedpo IBYrpaHHOTO
yIJIa; JIMHENHBIN YTrOJl ABYTPAHHOTO yIia; rpagycHas Mepa JIBYrPaHHOIO YIJIa.

OnepupoBaTb NOHATUSMHU: MHOTOIPDAHHUK, BBINYKJIBIH M HEBBIIYKJIbIH MHOTOI'PAaHHUK,
3JIEMEHTBHl MHOTOI'PaHHHUKA, IPABWIIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHHMKOB (MMpamMHuAa; IMPU3MA, MNPSIMOYTOJIbHBIN
napajuiesenumne, Kyo).

KnaccugunupoBaTs MHOTOIpaHHHUKH, BEIOUPAst OCHOBAHUS /ISl KilacCU(UKAIIUH (BBIITYKIIbIC U
HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUJIbHbIE MHOTOTPAHHHMKH; TPSMbIE U HAKIOHHBIE IPHU3MBIL,
napajuleenune/ibl).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0NIb3Ysl METO/I CIIEJI0B.

Crpouth ceyeHUs MHOTOIPAaHHUKOB METOJOM CJIE€/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOKJEHUE T€OMETPUUYECKUX BEJIMYUH MO OOpa3laM WM aJropUTMaM,
MIPUMEHSIS] U3BECTHBIE AHAJTTUTUYECKUE METO/IbI IIPU PEILIEHNU CTaHJapPTHBIX MaTeMAaTUYECKUX 3a/1a4
Ha BBIUHCJICHUE PACCTOSHUN MEXTy ABYMs TOUKaMH, OT TOUYKH /10 IPSIMOM, OT TOUYKH J0 MJIOCKOCTH,
MEXAY CKPEUIUBAIOIIUMUCS TPSIMbIMHU.

Pematp 3amaun Ha HaXOKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 0Opas3laM WM aJrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE AHATTUTUYECKUE METO/IbI IIPU PEILIEHUU CTaHJAPTHBIX MaTeMAaTUYECKUX 3aja4
Ha BBIYHCIIEHUE YIJIOB MEKY CKPEIIMBAIOIIUMUCS IPSIMBIMHU, MEXK/1Y MPSIMOH U MIIOCKOCTHIO, MEKITY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIJIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHia) ¢
IpUMEHEHHEM (POPMyYJI; BBIUYUCIATE COOTHOLIEHUS MEXAY IUIOIAAsIMU MOBEPXHOCTEH, 00bEéMamMu
101I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMH: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U INIOCKOCTh CUMMETPHH;
LIEHTP, OCh U INIOCKOCTb CUMMETPUH (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBATE U HMHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECcKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTe reomerpuyeckue GakThl JAJS  PELIEHUS  CTEPEOMETPUUYECKUX  3ajad,
IPEINOoJararIiiX HECKOJIbKO 1I1aroB peleH s, €CIIM YCIOBHs IPUMEHEHHs 3a/laHbl B sIBHOH (Gopme.

[IpuMeHsaTh mNpocTEHIIME NPOrpaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI [IPU PELICHUH CTEPEOMETPHUECKUX 3aay.

[IpuBOAUTE MpUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U )KU3HU, PACIIO3HABATb
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJIydyeHHbIC 3HAHMS HA NPAKTUKE: AHAJIM3UPOBATh pEaJbHbIC CUTYyallUd U
IPUMEHATh U3yYEHHbIE TIOHATHS B IIPOLIECCe MTOMCKA PELICHUs MaTeMaTH4eCKu chopMyIMpOBaHHOMN
po0seMbl, MOJEIUPOBATh peaIbHbIE CUTYAllUH HA S3bIKE T€OMETPHH, UCCIIEI0BAaTh MOCTPOECHHbIE
MOJIEIM C HUCHOJb30BAaHMEM TE€OMETPUUYECKMX IOHATHI M TeopeM, ammapara aareOpbl; pelaThb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOKIEHUEM I'€OMETPUUECKUX BEINYNH.

11 KJIACC
OHepI/IpOBaTB MNOHATUAMU: NUIMHAPUYCCKAA MOBEPXHOCTD, o6pa3y10mI/Ie I_II/IJIHHI[pI/I‘leCKOﬁ

MOBEPXHOCTH; IIUIIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIre KOHNYECKOW TOBEPXHOCTH, KOHYC;
chepuueckas moBEPXHOCTD.



Pacnio3naBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSACHATH CLIOCOOBI MOJTYYSHHUS TEJl BPALICHHSL.

KnaccugummpoBaTs B3aMMHOE pacloyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBONM CEIMEHT, OCHOBAHHWE CEIMEHTAa, BBICOTA CErMEHTA;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M IMIIOLIAAM TOBEPXHOCTEM TeNl BpallCHHs, T'€OMETPUUYECKUX TE C
MIPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy U OMMCAHHBIN OKOJIO C(hepsl;
cdepa, BiMCaHHAsi B MHOTOTPaHHUK MJIH TEJIO BPAIICHUSI.

BbIauciaTe COOTHOMIEHHS MEXK Ty TUTOIIASIMH TOBEPXHOCTEH 1 00BbEMaMU TOAOOHBIX TEIl.

N300paxaTte u3ydaemble GUTYpbl OT PYKH U C TPUMEHEHHEM INPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIIECHUS.

W3Bnekarb, MHTEPIPETHPOBATh M MpPeoOpa3OBbIBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUrypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE IEHCTBHSI CIIOKEHHS] BEKTOPOB, BEIYMTAHUS BEKTOPOB W YMHOKCHHUSI BEKTOpa Ha
YHCII0, 00BIACHATH, KAKUMH CBOMCTBAMU OHU 00JaIato0T.

[IpuMeHATh MpaBWIIO NapATIENICTIUIIEA.

OnepupoBaTh MNOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXKIYy BEKTOPAaMH, CKaJspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTh cymMMy BEKTOPOB U NPOU3BEJEHHUE BEKTOpa Ha YHUCIIO, YroJ MEXIy BEKTOpaMmi,
CKaJIIPHOE IPOU3BEICHHE, PACKIIAIbIBATH BEKTOP 1O ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT.

[IpumensTe reomerpuyeckue (GakTbl JAJS  PEHIEHUS  CTEPEOMETPUUYECKUX  3ajad,
IPEINOoJararliiX HECKOJIbKO 1IaroB peleH s, €ClIM YCIOBHs IPUMEHEHH 3a/1aHbl B sIBHOH Gopme.

Pemare mpocreiiine reoMerpuyeckue 3alaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeToJa.

Pemate 3agaun Ha J10Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOXKIECHUE
reOMETPUYECKUX BEIMYUH [0 OoOpaslaM WIM alropuTMaMm, NPUMEHSAS H3BECTHbIE METOIbl NpHU
pelLIeHNH CTaHIAPTHBIX MaTeMaTUYECKUX 3a/1ay.

[IpuMeHsTh mnpocTeHIIMe MPOrpaMMHbBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[TpuBOANTE MpUMEPBI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U )KU3HU, PACIIO3HABATb
IIPOSIBJIICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJIydyeHHbIE 3HAHMS HA NPAKTUKE: AHAJIM3UPOBATh peajibHbIC CUTyallUH U
MPUMEHATh U3yUYEHHbIE TIOHATHS B IIPOIIECCE MOMCKA PELICHU MaTeMaTH4eCKu chpopMyIMpOBaHHON
po0OseMBbl, MOJETUPOBATh peabHbIE CUTYAllUH Ha S3bIKE T€OMETPHH, UCCIEI0BATh MOCTPOECHHbIE
MOJIEIM C HUCHOJb30BAHWEM TE€OMETPUUYECKMX MOHATHI M TeopeM, ammapara ajireOpbl; pemnarb
MIPAKTUYECKUE 3a1aYM, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPHUUECKUX BEITUYHH.



3. TEMATHUYECKOE IIJIAHUPOBAHUE C YYETOM PABOYEN
MMPOI'PAMMBI BOCIIUTAHUS

10 KVIACC

Ne
/o

Tema ypoka

KoaundecTrBO
JacoB

DJIeKTpOHHbIE (P POBLIE
o0pa3oBaTejibHbIE

pecypcbl

OCHOBHBIE TIOHSITHS CTEPEOMETPHU:
TOYKa, TpsIMasi, MI0CKOCTb,
npocTpaHcTBo. [IpaBuna
n300paKeHHs Ha PUCYHKaX:
M300pakKeHUS TIIIOCKOCTEH,
napajyuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/17/

[Tonatus: nepecekaromuecs
IIJIOCKOCTH, TIEPECEKAIONTUECS
psiMast ¥ INIOCKOCTh

https://resh.edu.ru/subject/17/

[TonsTusa: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ TNIOCKOCTh

https://resh.edu.ru/subject/17/

3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHrue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexax

https://resh.edu.ru/subject/17/

HauanpHbie cBefieHUS 0 KyOe U

Upamuie, uX pa3BEPTKU U MOIEIIH.

Ceuenus MHOT'OI'paHHUKOB

https://resh.edu.ru/subject/17/

HauanbHbie cBEZIeHUS O KY6C u

nUupamMue, uX pa3BEPTKU U MOJICTH.

Ceuenus MHOTI'OI'pPaHHUKOB

https://resh.edu.ru/subject/17/

ITouaTtue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPUM:
AKCUOMBI CTCPEOMCTPHUU U
CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/

[TonsiTue 06 akCHOMaTHYECKOM
MIOCTPOEHHH CTEPEOMETPHHU:
aKCUOMBI CTEPEOMETPUHN U
CJIEICTBUS U3 HUX

https://resh.edu.ru/subject/17/




INousgTtre 06 aKCHOMaTUYECKOM
MTOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIE€ICTBUS U3 HUX

https://resh.edu.

ru/subject/17/

10

INousgrtre 06 aKCHOMaTUYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIECTBUS U3 HUX

https://resh.edu.

ru/subject/17/

11

B3anMHOe€ pacnoiokeHue npsMbIX B
IIPOCTPAHCTBE: NIEPECEKArOIIUeECs,
HapajuiesIbHbIe U CKPEIUBAIOLINECS
IIpSIMBIE

https://resh.edu.

ru/subject/17/

12

[TapamiensHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuiesibHble PsMbIE B
IIPOCTPAHCTBE; NapaJlJIeIbHOCTh
TPEX NPAMBIX

https://resh.edu.

ru/subject/17/

13

[TapamiensHOCTE NPSAMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
[TapamtensHOCTE TIPAMON U
IJIOCKOCTH

https://resh.edu.

ru/subject/17/

14

VYTIBI ¢ COHanpaBIeHHBIMU
CTOpPOHAMH

https://resh.edu.

ru/subject/17/

15

Yron Mexay npsMbIMU B
MIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/

16

Yron Mexay npsMbIMU B
MIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/

17

[TapannenbHOCTh MIOCKOCTEH:
napajuieIbHbIE TUIOCKOCTH

https://resh.edu.

ru/subject/17/

18

CBolicTBa napauiesibHbIX
IIJIOCKOCTEMN

https://resh.edu.

ru/subject/17/

19

[Ipocreiinre npocTpaHCTBEHHbBIE
(burypsl Ha TIOCKOCTHU: TETPASIP,
KyO, MmapaJienenumnesa

https://resh.edu.

ru/subject/17/

20

[TocTpoenue ceuenwii

https://resh.edu.

ru/subject/17/

21

[Toctpoenue ceuenui

https://resh.edu.

ru/subject/17/

22

KonTposnpHas paboTa o teme
"[Ipsimble U TUIOCKOCTH B
npoctpaHctse. [lapannensHocTh
MPSMBIX U IJIOCKOCTER"

https://resh.edu.

ru/subject/17/




23

IlepnieHIUKYISIPHOCTD NPSAMOU U
IIJIOCKOCTH: NIEPICHAUKYIISIPHBIC
IIpsIMBbIE B IIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/

24

[IpsiMble napajienbHbIe U
NEePIEHIUKYIISIPHBIE K INIOCKOCTH

https://resh.edu.

ru/subject/17/

25

[IpsimMble napajienbHbIe U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

https://resh.edu.

ru/subject/17/

26

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://resh.edu.

ru/subject/17/

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://resh.edu.

ru/subject/17/

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://resh.edu.

ru/subject/17/

29

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://resh.edu.

ru/subject/17/

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://resh.edu.

ru/subject/17/

31

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU
710 TIJIOCKOCTH

https://resh.edu.

ru/subject/17/

32

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU
JI0 TIJIOCKOCTHU

https://resh.edu.

ru/subject/17/

33

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU
JI0 TIJIOCKOCTHU

https://resh.edu.

ru/subject/17/

34

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOMA
JI0 TJIOCKOCTHU

https://resh.edu.

ru/subject/17/

35

Vrasl B MMPOCTPAHCTBE: YIOJI MCKIY
HpHMOﬁ H IINIOCKOCTBIO

https://resh.edu.

ru/subject/17/

36

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOIO yria

https://resh.edu.

ru/subject/17/

37

JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOIO yria

https://resh.edu.

ru/subject/17/




38

[lepneHIUKyYISIPHOCTD INIOCKOCTEN:
MIPU3HAK EPIEHIUKYIIPHOCTH
JIBYX TJIOCKOCTEMN

https://resh.edu.

ru/subject/17/

39

[lepneHIUKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIEHIUKYIIPHOCTH
JIBYX TJIIOCKOCTEM

https://resh.edu.

ru/subject/17/

40

[lepneHUKyYISIPHOCTD INIOCKOCTEN:
MIPpU3HAK IEPIEHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM

https://resh.edu.

ru/subject/17/

41

Teopema o TpEX nepneHANKYIApax

https://resh.edu.

ru/subject/17/

42

Teopema o TpEX nepneHANKyIIpax

https://resh.edu.

ru/subject/17/

43

Teopema o TpEX nepneHANKyIIpax

https://resh.edu.

ru/subject/17/

44

KontponsHas pabota no remam
"[leprieHIMKYISAPHOCTD NPSMBIX U
mIockocTen" U "YTibl Mex Ty
MPSIMBIMU U IIJIOCKOCTSAMU"

https://resh.edu.

ru/subject/17/

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbI€ MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

https://resh.edu.

ru/subject/17/

46

[Tpu3ma: n-yrospHas mpu3Ma; rpaHu
Y OCHOBAHUS TIPU3MBI; IPSIMasi U
HaAKJIOHHAs MMPU3MbI; OOKOBAs U
MOJTHASI TIOBEPXHOCTH MPHU3MBI

https://resh.edu.

ru/subject/17/

47

[Tapannenenumnen, npsMOyroJbHbII
napajuiesienumne/ U ero cBoicTea

https://resh.edu.

ru/subject/17/

48

[Mupamuna: n-yronbHasi mupamMuaa,
IpaHU ¥ OCHOBaHHUE MUPAMUJIbI;
OOKOBas U MOJIHAS IOBEPXHOCTh
MMPaMU/Ibl; IPABUTIBHAS U
yceu€HHas TUpaMusa

https://resh.edu.

ru/subject/17/

49

[IpaBunIbHBIE MHOTOTPAHHUKU:
MOHATHE MPABUILHOTO
MHOTOI'PaHHUKA; IPaBUIIbHAs
pyU3Ma U IpaBUIbHAs MUPaAMUJIA;
[IpaBUIIbHAS TPEYTOJIbHAS MUpaMUIa
U TIPaBWIBHBINA TETpa’ap; KyO

https://resh.edu.

ru/subject/17/




IIpencrasnenue o NpaBUILHBIX

https://resh.edu.

ru/subject/17/

50 MHOTOTpaHHUKaX: OKTa’3p,
JOJIEKa’Ip U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:! https://resh.edu.ru/subject/17/
CUMMETpHUS OTHOCUTEIIBHO TOYKH,
51 MPSIMOM, TVIOCKOCTH. DJIEMEHTbI
CUMMETPHUHU B MMUpPaAMUIAX,
napajuiesienune1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX
Brruncienue 3neMeHTOB https://resh.edu.ru/subject/17/
52 MHOTOTPaHHUKOB: pEOpa,
JUarOHAJU, YTIIbl
[Tnomaas 60KOBOM TOBEPXHOCTH U https://resh.edu.ru/subject/17/
ITOJTHOW MTOBEPXHOCTH MPSAMOMN
53 MIPU3MBI, TUIOIIAIh OCHOBAHHIM,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H https://resh.edu.ru/subject/17/
ITOBEPXHOCTH MPABUIIBHON
54 MUPAMUIBI, TEOPEMA O TUIOIIAJAN
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTAPAMHU/IbI
55 KonTtponsHas padoTa o reme https://resh.edu.ru/subject/17/
"MHororpaHHuku"
56 Monsitie 06 06hEMe https://resh.edu.ru/subject/17/
57 O6BEM THPAMUTET https://resh.edu.ru/subject/17/
58 O6BEM TTHPAMUTET https://resh.edu.ru/subject/17/
59 O6BEM THPAMUTET https://resh.edu.ru/subject/17/
60 O6BEM TTHPAMUTET https://resh.edu.ru/subject/17/
61 O6BEM TIPH3MBT https://resh.edu.ru/subject/17/
62 O6BEM TIPH3MBT https://resh.edu.ru/subject/17/
63 O6BEM MPH3MBI https://resh.edu.ru/subject/17/
64 KonTposnpHas paboTa o teme https://resh.edu.ru/subject/17/
"O6BEMBI MHOTOI'PaHHUKOB"
65 [ToBTOpEHue, 0600meHNe https://resh.edu.ru/subject/17/

CHCTeMaTHU3allus 3HaHUH.




[Toctpoenune ceueHuit B
MHOT'OI'paHHUKC

[ToBTOpenue, 06o0IIEeHNE
CHCTeMaTHU3alus 3HaHUH.
Beluncienue paccTosHUN: MEXIY
66 JIBYMSI TOYKAMHU, OT TOYKHU JI0
MPAMOM, OT TOYKH JI0 TNTIOCKOCTH,
MEX1Y CKPEIIMBAOIIUMHUCS
MPSIMBIMU

https://resh.edu.ru/subject/17/

67 Hrorosas koHTposbHas paboTa

1 https://resh.edu.ru/subject/17/

[ToBTOpEHue, 06001EeHNE
CUCTEMaTU3alus 3HAHUMN.
Beruncnenue yrios: Mexay

68 CKPEILMBAIOIIUMHUCS PSIMBIMU,
MEKy PSMOU U IIIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://resh.edu.ru/subject/17/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68

11 KIJACC

Nen/m | Tema ypoka

DJIeKTPOHHBbIE
KoanuyectBo | umdposbie
4acoB oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHtp, paanyc, Iuamerp;
IJIOLIA/Ib TOBEPXHOCTU chephl

B3aumMHoe pacrosioskeHue chepsl u
2 TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K
chepe; iomaas chepsl

N3obpaxenue chepsl, 1mapa Ha
mwiockoctu. Cedenus mapa

HunuHaprdeckas TOBEPXHOCTb,
oOpa3yone HUINHAPUIECKON
MOBEPXHOCTHU, OCh IIMIIMHAPUYECKON
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS B OOKOBast
MOBEPXHOCTH, 00pa3ymoIas 1 och;
IUIOIIagsL OOKOBOM M MOJHOM
IOBEPXHOCTHU




N300paxeHue IINHPA Ha TIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

LWIMHApPA (IUIOCKOCTBIO, TapaJlJIeIbHOU
WJTY TIEPIEHANKYISPHON OCH LIMJIUHPA)

Konunueckast moBepxHOCTh, 00pa3yromime
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yromias ¥ 0Cbh; VIO OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MOBEPXHOCTH

10

N300paxkenue koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOI1IeH yepe3 BepLINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOIicTBa 00OBEMOB TEIT

14

O06bEM IIUIMHAPA, KOHYCa

15

O06bEM 1Iapa u wiomaas chepsl

16

[TonoOHBIE TeJIa B TPOCTPAHCTBRE.
COOTHOIICHHS MEXTy IIOIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH 1O J0OHBIX
Tel

17

KontponpHas padota o temam "Tema
BpamieHus" u "O0bemsbl Ten"

18

BCKTOp Ha IIJIIOCKOCTHU U B ITPOCTPAHCTBE

19

CnosxeHne U BEIYUTaHUE BCKTOPOB

20

YMHOXKEHHE BCEKTOpPa Ha YUCIIO

21

PasnoxxeHne BEKTOpa 10 TPEM
HEKOMIUTAHApHBIM BeKTopaM. IIpasuio
napajuiesenumena




22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MIPABUJI JEHUCTBUN C
BEKTOPaMH

23

[IpsimoyrosnbHas cucreMa KOOpAUHAT B
npocrpaHcTse. KoopauHarel Bekropa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

VYroa mexay Bekropamu. CkaliipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

KontponbHas padoTa o Teme "BekTopsl
1 KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaru3anusa 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmaru3anusa 3HaHni. OCHOBHBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
MJIAHUMETPUHU

30

[ToBTOpEeHuEe, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIbI MX PEIICHHS

32

[ToBTOpEeHUE, 0600IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUHU

33

Hrorosas koHTposbHas paboTa

34

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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