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COJEPKXAHUE YYEBHOTI'O KYPCA

10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimMasi, II0CKOCTh, MpocTpaHCcTBo. [lonATne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CJIE/ICTBUS U3 HUX.

B3aumHOe pacnosnokeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIEIbHbIE U
cKpemBampmuecs npsamsle. llapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble IpsIMble B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YroJl MEXIy HIpPSIMBIMH B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [Ipocreiimme npocTpaHCTBEHHbBIE (GUTYPHI HA TIIOCKOCTH: TETPAdID,
KyO, mapajuiesenue;; IoCTPOeHUE CeUeHUH.

[lepneHAUKYISIPHOCTE NPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJISpPHBIE MpsSIMBIE B
MPOCTPAHCTBE, NpsIMbIE TMAapajuIeNbHbIE M MEPHEHAUKYISPHbIE K IUJIOCKOCTH, MpPU3HAK
MEePHECHANKYJISIPHOCTH TIPAMOM M IUIOCKOCTH, TeopemMa O MpsIMON TNEepPHEeHIAUKYISIPHOMN
IJIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKAY IPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yrol,
JIMHENHBIN Yroj JABYrpaHHOro yria. llepnenaukyisp u HakJIOHHBIC: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAaCCTOSHUE OT TMpPSIMOM 10 IUIOCKOCTH, MPOEKIHs (UIypbl Ha IIOCKOCTD.
[leprieHAMKYASIPHOCTD TJIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

MHOrorpaHHuKH

[lonaTe MHOrOrpaHHUWKAa, OCHOBHBIE JJEMEHThl MHOTOTPAHHHKA, BBIMNYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrojapHas nmpusma; rpaHu
¥ OCHOBAHHUS TPU3MBI; MPsAMasi U HAKIIOHHAsI TPU3MbL; OOKOBAs U MOJIHAS TTOBEPXHOCTH MPHU3MBIL.
[Tapannenenunen, NpsAMOYTroJIbHBIN Napajuiesienunen u ero cBoiicta. [lupamuna: n-yromapHas
nupaMua, TPAaHU U OCHOBAaHUE NHUPAMUJbI, OOKOBas W IOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
NpaBUjbHAasl W YCEUEHHAas MHUpPaMUJA. OJEMEHThl MNpu3Mbl W nupamuabl. lIpaBunbHBIE
MHOTOTPAHHUKHU: TOHITHE MPaBUIBHOTO MHOTOTPaHHUKA; MpaBUJIbHAs MpU3Ma U MpaBUIIbHAS
NUpaMuJia; MpaBUjIbHas TPEyrojbHas MUpamMuaa U MpaBWIbHBIN TeTpadap; ky0. IlpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’ap, Jojeka’ap U ukocadap. CedyeHus NOpU3MBL U
ApPaMUJBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSAMOM, IJIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMUIax, NapajuieJenuIe ax, IpaBUJIbHbBIX MHOTOTPaHHUKAX.

Brruncrienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOW MNPHU3MbI, IUIONIAb OCHOBAHWH, TEeOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJILHON THUPaMUJIBI, T€OpeMa O IUIOMaaAn yced€HHOW mupamuabl. [loHsTue o0 oOBEME.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KJJACC
Tesa BpalieHus
[{unuHaapudeckass TOBEPXHOCTh, OOPa3yOIIME MMJIMHIAPUYCCKONH TOBEPXHOCTH, OCh
WIMHAPUYECKOM MoBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 00pasyromas u
OCh; TUTIOIIAb OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



Konunueckass moBepxHOCTb, 00pa3yionie KOHHYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OcHOBaHME M BeplIMHA, 00pa3yloollas U OCh; IJIOLIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBAHMS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: ueHtp, paamyc, AWaMeTp; IJIOLIAAb TMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxenue chepbl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsl.

N3obpakenue Ten BpalleHHUsI Ha MIIOCKOCTH. Pa3BEépTka HuImHApa U KOHYca.

KomOuHnanmu Tten BpalleHus W MHOTOTPaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK, HJTU TEJIO BpPAIICHUS.

[Tonsitue 00 oOvEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajienenunena u ciueactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
mapa v miomassb chepsl.

[TonoOueie Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHUS L1apa.

BexTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10ckocTH U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PasnokeHue BekTOopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM ITPaBUII IEHCTBUHI C BEKTOPAMHU.
[IpsmoyrosnpHast cuctema koopAauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmue
3aJa4d B KOOpAMHATaXx. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
PEILICHNN T€OMETPUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pEe3y/ibTAaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paxknanckoe BocniuTanue:

Cc(OPMUPOBAHHOCTBIO TPAXKITAHCKOW TO3WIHMHM OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMUSIMHU U Ha3HAYCHUEM.

IlarproTnyeckoe BocIMTaHUeE:

c(OPMHPOBAHHOCTHIO POCCUMCKOI Ipa)K1aHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOSALIEMY POCCHUWCKOM MaTE€MaTHUKH, ILIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHU B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcPOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBEACHMS, CBA3AHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KCHUN HAYKU U JIEATENbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYMBOTO OYaYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOIIEHWEM K MHpPY, BKJIIOYass OCTETUKY  MaTe€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXIEeHUH; BOCIPHUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJIly, OCO3HAaHHWEM LIEHHOCTHU TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpohecCHOHATBLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HaIIPaBIC€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO JKOJIIOTUYECKOW KYIbTYPHI, TMOHUMAHUEM BIMSHHUS COIHAIBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOM M COLMAIBbHOM Cpelbl, OCO3HAHHEM
I00ANFHOTO — XapakTepa JOKOJIOTHMYECKHX  Mpo0JeM; OpUEHTAlMedl Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pelleHus 3ajad B 00JacTU OKpY>Kalolleil cpebl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX TIOCJIECTBUN JJIs1 OKPYXKAIOLIEH Cpebl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHU, TOHUMAaHUEM MaTeMaTHYeCKON HayKd Kak cepsl
YEJIOBEUECKOM NESITeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINN;
OBJIQJICHUEM SI3BIKOM MATEMATHKH W MAaT€MaTHUYECKOW KYyJIbTYpOHM KaK CpPEACTBOM MO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBJISATh TNPOEKTHYIO U HCCIEAOBATENIbCKYIO JI€SITEIbHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI y4eOHOTO mpenMeTa «MareMaTuka
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oelcmeusmu.

1) Ynusepcanvnvie nosnasamensusie deticmeus, obecneuusarom Gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yYaowuxcs (0ceoeHue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

Ba3oBrble JJornueckue aeicTBuA:

® BBIABISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIy TMOHATUSAMHU; (HOPMYIUPOBATH OMpEACICHUs TOHSITHU;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00O0OIICHHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €AMHUYHBIE, YaCTHbIE U OOIIUE; YCIOBHBIE;

® BBIABISITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MPEANiaraTb KPUTEPHH IJIS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e J[enaTh BBIBOJIBI C HCIIONH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (TpsMble
U OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAlUIO, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI,

e BEIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIOUpaTh Hanboiee MOAXOIAIIMNNA ¢ y4ETOM CaMOCTOSITEIbHO BbIIETICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
bopMyIUpOBaTh BONPOCH, (PUKCUPYIOIINE MPOTUBOPEUre, MpodIeMy, yCTaHABINBATh
UCKOMOE W JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMU, POLIECCAMU;

® CaMOCTOATENLHO  (hopMynHpoBaTh 0OOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOJCHUS, UCCIIEOBAHUS, OLIEHUBATh IOCTOBEPHOCTh IMOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEATIOTOKCHIS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

® BBIABIATH JCPUIUTHI HH(POPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOMPOC U
JUTSI pEIICHUS 3a1a9H;

e BbIOMpaTh HWHGOPMALMIO U3 HCTOYHMKOB pA3JIMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HUHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUIOB U (HopM
MPEJICTaBICHHUS,



2)

CTPYKTYpPUPOBaTh HMH(POPMAIUIO, TPEACTaBIATH €€ B  pa3uyHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamugnwle oeticmeus, odoecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menmne:

BOCTIIPUHUMATH U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBUSMHU U IEISIMU
OOIIeHMS; SCHO, TOYHO, T'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS [0 X0y pEeIIeHUs 3a7jaul, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X07I¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBbI, TPOOIEMBI,
pemraeMoil  3ajaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TOWUCK pEIICHHUS;
COTOCTABJISITH CBOU CYKIEHUS C CYXICHHSIMH JPYrUX YYaCTHUKOB JHAJIOTa,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHOU GopMe GOopMyIHpOBaThH
pa3HoIIacusi, CBOM BO3PAKEHHUS;

MPEJICTABIISITh PE3yNbTaThl PEHICHUs 3a/1a4l, SKCIIEpUMEHTa, UCCIeI0BaHuUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPaTh (OopMaT BBICTYIUICHUS C Y4ETOM 3a/ay IMpEe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

NOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHON pabOTHI
OpU pelIeHWH Y4YeOHbIX 3a4ay; MPHUHUMATh I€JIb COBMECTHOH JesTEIbHOCTH,
IUITAHUPOBATh OPTaHM3AalMI0 COBMECTHOM pabOTHI, pacHpeneiiaT BHIBI padoT,
JIOTOBAapUBAThCS, OOCYXKJIaTh TMPOLECC M pe3ynbTaT padoThl; 0000maTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00cykaeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl M KOOPAWHUPOBATH CBOU
JEUCTBHS C IPYTUMH YICHaMH KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
IPOAYKT 110 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuszanms:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PEHIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMM IIO3HABATENBbHOM pe(IeKCHH KaK OCO3HAHUS COBEpIIaeMbIX
JEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoLecca M pe3yibTaTa PEIIEHUS MaTeMaTH4eCKOU
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUN 3ala4yd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAlICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBAaTb COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUAM, OOBACHATH NPUUUHBI
JOCTHDKEHUSI WM HEIOCTUKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC



OmnepupoBaTh NOHATHAMH: TOYKA, IPSIMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CICACTBHS U3 HUX IPU PEIICHUH T€OMETPUYECKIX
3amad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICTBHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEM.

KnaccudunumpoBaTs B3auMHOE PACIONOKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSIMHU: JBYTPAaHHBIA yroj, TpaHH JBYTPaHHOTO yria, pedpo
JIBYTPaHHOTO YIJIa; JIMHEHHBIN YToJl ABYTPAHHOT'O YIJia; IpaaycHas Mepa JBYTPAHHOTO yIJia.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAaHHHKA, TPABUIBHBI MHOTOTPAaHHHK.

Pacno3naBaTe OCHOBHBIE BBl MHOTOTPAaHHUKOB (MHMpaMuia; MpPU3Ma, MPSMOYTOJbHBIN
napajuienenumnes, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS Uil  KJacCH(UKaIUU
(BBITyKJIBIE W HEBBINYKJIBIC MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAaHHUKH; TPSAMBIE |
HaAKJIOHHBIE IPU3MBI, ITApAJUICIICTIAIICb).

OmnepupoBaTh NOHATHAMH: CEKYIIask INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUCHHH, UCTIONB3YS METO/I CIIEIIOB.

CTpouTh ceueHHs MHOTOTPAHHHKOB METOJOM CJIEJOB, BBHIMOJHATH (BBIHOCHBIE) ITUIOCKHE
YepTEKU U3 PUCYHKOB IPOCTHIX 00bEMHBIX (pUTYp: BU]I CBEpXY, COOKY, CHU3Y.

Pemars 3amaum Ha HaxXOKAEGHHE TEOMETPUYECKHMX BEIMYMH 110 o0pa3mam WiIu
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIWTUYECKHE METOJbl MpPH pPELUICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 33/a4 Ha BBIYMCICHUE PACCTOSHUM MEXAY OBYMS TOYKAaMH, OT TOYKH JIO
OPSMOM, OT TOUYKH JI0 IUIOCKOCTH, MEXKy CKPEIIMBAIOIIMMUCS MPSIMBIMU.

Pemars 3amaun Ha HaxXOKAEGHHE TEOMETPUYECKHMX BEIMYMH 110 o0pa3mam  WiIu
QITOPUTMAaM, TPHUMEHSS HW3BECTHBIC AHAIWTUYECKHE METOJbl MpH pPELUICHUH CTaHIapTHBIX
MaTEeMaTHYECKUX 3a/1a4 Ha BBIYMCICHHE YTJIOB MEXIY CKPCIIMBAIOUIMMUCS HMPSIMBIMH, MEXIY
IPSMOM U TIOCKOCTBIO, MEXKy IJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Beraucnars 00bEMBI B TUIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MUPaMHIA) C
npuMeHeHHeM (QOpMyJ; BBIYHMCISATH COOTHOIIEHUS MEXIy IUIOMAASMUA IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTh
CHMMETPHH; IIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax U PUCYHKaX.

[IpumensTs reomerpuueckue (akTbl JUISI PELICHUS CTEPEOMETPUYECKHUX  3aad,
HPEAIONAaraolNX HECKOIBKO INAroB PEIICHHs, €CIH YCIOBHS HMPUMEHEHHs 3a/laHbl B SBHOMN
dopme.

[IpumeHsATh TMpoCTEeHIIME MPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUUECKUX 3a/1aU.

[lpuBoauTE mTpHMEpHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B TPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSIBICHHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATh TONyYCHHBIE 3HAHWS HA MPAKTUKE: aHAIW3UPOBATh peajbHbIC CUTYallUd U
OPUMEHATh  HM3Y4YCHHbIE TOHATHA B  IIPOLIECCE TOMCKA PEHICHHS  MaTeMaTH4eCKU
copMyIHpOBaHHON MpPOOIEMBI, MOJEIMPOBATH PEATBHBIC CHUTYallMH Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENU C HMCIOJIb30BAaHUEM T€OMETPUYECKHUX TOHSATHH U TEopeM,
ammapara anreOpbl; penaTh IpaKTHYECKHE 3a/1a4H, CBA3aHHBIC C HAXOXK/ICHHEM T€OMETPHYECKHX
BEJIMYMH.



11 KUIIACC

OmnepupoBatb TTOHSITUSIMH [WIAHIPHYECKas MMOBEPXHOCTb, oOpa3yromue
IIMHAPUYECKON MMOBEPXHOCTH; WIMHAP; KOHMYECKAst TOBEPXHOCTh, 00pa3yIONIHe KOHNYECKOM
MOBEPXHOCTH, KOHYC; CepuuecKas TOBEPXHOCTb.

PacnioznaBath Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHUS TEJl BPALICHHUS.

KnaccudumupoBats B3auMHOE pactioyiokeHHe chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOM CJIOH, OCHOBaHHUE MIAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Bbrauciate 00bEMBI U TUTOMIAAW TTOBEPXHOCTEH Te BpaIlleHHUs, TEOMETPUYCCKUX TN C
npUMEeHEeHHEM (HOPMYIL.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BITUCAHHBIA B c(epy M ONMHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMICHHUS MEXIY IUIOIIAASMUA TIOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
Te.

N300pakaTh n3ydaeMbie (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) INTIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILICHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa3OBLIBATE HH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX GUTYpax, MPEJCTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BoITONMHATE ACUCTBUS CIOXKEHHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHU 00J1aJaf0T.

[IpumeHsaTH MpaBUiIo MapajuIeIenUIe/a.

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaIsIpHOE
NPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC H KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M IIPOU3BEIEHHE BEKTOpPA HA YMCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJISIPHOE TIPOHU3BE/ICHUE, PACKIIAIBIBATH BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[MpumensaTh reomerpuueckue (akThl Ui PEHICHHS CTEPEOMETPUYECKHX — 3aad,
MPEIOJIaTa0IINX HECKOJIBKO IIaroB PEUICHUS, €CIIM YCIOBUS MPUMEHEHUS 3a/laHbl B SBHOU
dbopme.

Pemath mpocreiiiye reoMeTpuuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/A.

Pemare 3amaun Ha [OKA3aTENbCTBO MATEMATHYECKMX OTHOIICHHA M HaXOXICHHE
TCOMETPUYECKUX BEJIMYHMH 1O 00pa3liaM WU alropuTMaM, IPUMEHSST U3BECTHBIE METOIBI MPH
pEIICHUH CTaHAAPTHBIX MATEMAaTUIECKUX 3a/1a4.

[TpuMeHSATh TpOCTEHIIME MPOTPaAaMMHBIE CPEACTBAa U AJICKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKIX 3a]1a4.

[lpuBOANUTH TpPUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJAEC W IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJTYYCHHBIC 3HAHWS Ha TMPAKTHKE: aHAJIM3UPOBATh pPEAIbHBIC CUTYallud U
OPUMEHSTh W3YYCHHbIE TIOHATHS B  TMpOILECCe TMOUCKA pEIICHHs MaTeMaTHYeCKd
cOpMyYITHPOBaHHOW TPOOIEMBI, MOACITUPOBATh pPEATbHBIC CHUTYallMd Ha S3bIKE T'C€OMETPHH,
HCCIIEIOBATh TOCTPOSHHBIE MOJENU C WCIOJB30BAHHEM T'€OMETPHUECKHUX TMOHSITHH H TEOPEM,
ammapara anreOpbl; penaTh MPaKTUIECKHUE 33a]1a9H, CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPHUYECKUX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kontpoabusie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Bbubnmuoreka [JOK
B 10
! BEACHHC B CTCPEOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneHqUKYISAPHOCTD HPSMBIX U 12 bubnumoreka [IOK
IUIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 VYribl MeXAY NPSMBIMU U TUIOCKOCTSIMU 0 hitps-//m.cdsoo.ru/1c209¢37
Bbu6nuoreka [JOK
M 11 1
> HOTOTpaHHHKH https://m.edsoo.ru/1c209e37
Bbubnmuoreka [JOK
N 1
6 SRLEE MHOTOTPAHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHMs], paCCTOSTHUS U YTJIbI 4 1 bubmmorexa OK
P ) P yr https://m.edsoo.ru/1¢c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmunoreka LIOK
1 Tena ppamenns 12 https://m.edsoo.ru/1c209e37
N bubmoreka [IOK
2 OOBEMEI Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [IOK
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 hitps://m.cdsoo.ru/1c200e37
4 [ToBTOpeHue, 0600mIEeH e, 7 | bubmunoreka LIOK
cUcTeEMaTH3allus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugpossie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOHSTHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTh, MPOCTpaHcTBO. [IpaBumna
1 H300pakeHUs Ha PUCYHKAX: N300pakeHUsI 1 bubmmorexa LOK
P N PHCYHKax: P https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapauIebHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka
) [Tousatus: nepecekarouecs MI0OCKOCTH, | bubmmoreka [JOK
[epeceKaroIuecs npsmas 1 mIOCKOCThb https://m.edsoo.ru/2d8a9c99
3 [TonsTua: nepecekarommecs mMIOCKOCTH, | bu6mmoreka [IOK
repecekaronuecsd npsamas v 1iI0CKOCThb https://m.edsoo.ru/db685e73
3HaAKOMCTBO C MHOTOTPaHHHUKAMHU,
4 n300pakeHe MHOTOTPAaHHUKOB Ha 1 bubmmorexa IOK
p p https://m.edsoo.ru/a63959ed
PHUCYHKaX, Ha POEKIIMOHHBIX YePTEkKaX
HavanbsHble cBeneHust 0 KyOe U mupamuie,
5 HUX pa3BEPTKU U Momenn. CeueHus 1 buGnnorexa LIOK
p p ) https://m.edsoo.ru/b30dff38
MHOTOT'PAaHHUKOB
HavanbHble cBeneHust 0 KyOe U mupamuie,
6 X pa3BépTKu U Mojenu. CeueHust 1 bubnnorexa LIOK
paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHUKOB
[TonsiTHE 00 AKCMOMATUYECKOM MTOCTPOCHHUH
7 CTEPECOMETPHUH: AKCHOMEI CTEPEOMETPUU U 1 bubmmorexa IOK
p pHH: p p https://m.edsoo.ru/OccScdfe
CIIECTBUS U3 HUX




[TonsiTrie 06 akcMOMaTUYECKOM MOCTPOECHUU

bu6mmoreka [IOK

8 CTEPEOMETPHUHU: AaKCHOMBI CTEPEOMETPHUU U
P P P P https://m.edsoo.ru/239c¢8cb4
CIIECTBUS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH
9 CTEPEOMETPHUU: AKCHUOMBI CTEPEOMETPUN U bubmmorexa LOK
PEOMETpHH: peOMETP https:/m.edso0.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATUYECKOM MTOCTPOCHHUH
10 CTEPEOMETPUH: AaKCHOMEI CTEPEOMETPUU U buGnnorexa LIOK
PEOMETpHI: peoMeTp https://m.edso0o.ru/258fc245
CIIELICTBUS U3 HUX
B3anMHOe pacnoioKeHue IpsiMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS bubnnorexa LIOK
pocTp $ep HIHEEH, https://m.edsoo.ru/1a2520f6
napajuieibHble U CKPEIIUBAIOLINECs MTPSMbIE
[TapannenpsHOCTh NPSIMBIX U INIOCKOCTEN B
12 MIPOCTPAHCTBE: NapajlIe/IbHbIE NPSIMBIE B but6mmoreka [IOK
MPOCTPAHCTBE; NaPaLIEIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
13 apoctpadcTse: [lapaiensHOCTh IPAMOM 1 bubmmorexa LOK
pocTp Fap P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ COHAIIPaBICHHBIMU CTOPOHAMU bubmorexa [IOK
P P hitps://m.eds00.ru/9f407 159
15 VYroa Mexnay npsIMbIMUA B IPOCTPAHCTBE bubmmorexa LOK
Ay ip pocTp https://m.edsoo.ru/fe733862
16 VYroa Mexny npsIMbIMUA B IPOCTPAHCTBE bubmmorexa LOK
Ay TIp poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6bnuorexa [IOK
napauieIbHbIE IIO0CKOCTH https://m.edsoo.ru/2e18255
18 CBolicTBa napauieNbHbIX MIIOCKOCTEN bubmuorexa [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimume mpocTpaHCTBEHHBIC (PUTYPHI HA bu6nuoreka [IOK
IUIOCKOCTH: TETPadp, KyO, mapasiesienumne https://m.edsoo.ru/4a28dc02
but6mmoreka [IOK
20 I1 7
OCTPOCHIE CEHCHIH https://m.edsoo.ru/1d434dOf
but6mmoreka [IOK
21 II i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota mo teme "lIpsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE Bubmmorexa [IOK
poctp ' o https://m.edsoo.ru/9a0a%e56
[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN
[lepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTH:
23 ne pneH HI/IK ynﬂ prIe il ﬂf/llﬂe B bubmorexa [IOK
PICHAAIYIAP P https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U Bu6muotexa [IOK
MEPHEHANKYIIIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHble U bu6bnuorexa [IOK
25
HMEPHEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U bu6nuoreka [IOK
ILUIOCKOCTHA https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAUKYISIPHOCTH MPSIMOM 1 bubmmoreka [JOK
IUIOCKOCTH https://m.eds0o.ru/79165d15
)3 Teopema o IpsAMON MEPIEHAUKYISAPHON bu6nuoreka [IOK
IUIOCKOCTHA https://m.eds00.ru/635c¢5087
79 TeopeMa o npsiMOii EPIIEHANKYIIPHOU bubnmoreka [JOK
ILUIOCKOCTHA https://m.edsoo.ru/bd3745{8
30 Teopema o npsAMoO¥ NepHIEHANKYIAPHON Bu6muotexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHauKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE bubmmoreka [JOK




OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/33c477d3

[leprieHauKyNIAp U HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT bubmmorexa LIOK
N A P https://m.edsoo.ru/66fefadd
IPsIMOM 10 IIIOCKOCTH
[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE
33 oT I;O‘IKI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmorexa [IOK
N A P https://m.edsoo.ru/aSb7b8e3
IPsIMOM 10 IJIOCKOCTH
[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE
34 oT IT)quI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie OT Bubnmorexa [IOK
. A P https://m.edsoo.ru/dbee22bc
IpsIMO# 10 TIJIOCKOCTH
35 VYrabl B IpOCTPAHCTBE: YTrOd MEXIY NPsIMO bu6nuoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TUHEHHBIN yroi bubnmoreka [JOK
JBYTPAHHOIO yIJia https://m.edsoo.ru/Sfa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroil bu6bnuorexa [IOK
JBYTPaHHOI'O yrjia https://m.edsoo.ru/c7c777ed
18 [leprieHANKYASIPHOCTD IIOCKOCTEM: MPU3HAK bu6nuoreka [IOK
MEePIECHANKYIISIPHOCTH JBYX IJIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyISIpHOCTD MJIOCKOCTEN: TPU3HAK bubmmoreka [JOK
MEePIEHANKYIISIPHOCTH JBYX IMIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bu6bnuorexa [IOK
MEPIECHANKYIISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEx mepneHIUKYISIpax Bubnmorexa [IOK
P P PHCHAMIYIUP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx nmepneHIUKYISIpax Bubnmorexa [IOK
P pex NEPHEHATEYIP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NmepHEHAUKYIAPAx bubmmnoreka [JOK




https://m.edsoo.ru/9f246736

KoHnTposbHas paboTta 1mo Temam
"TleprieHAUKYISIPHOCTD MPSIMBIX U

bu6mmoreka [IOK

44 iockocTe" u "YTibl MeXAy OPSIMBIMU U https://m.edsoo.ru/5b971ef3
I0CKOCTSIMU"
[ToHsiTHE MHOTOIPAaHHKUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOI'PAaHHUKA, BBITYKJIBIE U bubmuoreka [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOIpaHHHUKA
[Ipu3ma: n-yronbHas npu3mMa; rpaHu U

46 OCHOBAHMS MIPU3MBI; TIPSIMasi 1 HAKJIOHHAs bu6nuoreka [JOK
MPU3MBI; OOKOBAs 1 TOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI

47 [Tapannenenunen, NpsAMOYTOIbHBII bubmmoreka [JOK
napa’sulesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuia: n-yrojpHast IMpamMuaa, TpaHu U

43 OCHOBaHUE MUPAMUJIbI; OOKOBAsSI U MOJTHAS bubmmoreka [JOK
IIOBEPXHOCTh NUPAMUJIBL; IPaBUIIbHAS U https://m.edsoo.ru/fblcd0aS
yCeuy€HHas nupaMuIa
[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTUE
MPaBUILHOTO MHOTOIPAHHUKA; TPaBUIbHAS

49 IIpU3Ma U NIpaBUIIbHAS IUPAMHUJIA; bubmmorexa LIOK

https://m.edsoo.ru/074c8865

IIpaBUJIbHAs TPEYroJIbHAS MUPaMHUAA U
MPAaBWIbHBIN TeTpadip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa’p, NOAEKa’Ap U bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf

UKOCadP.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS bu6nuoreka [IOK

OTHOCHUTEJIBHO TOYKH, MPSAMOM, IIIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DIeMEHTHI CUMMCTpPHUH B IIUpaMUJax,
napaiejicnmIcaax, rmpaBUJIbHbIX
MHOTI'OIrpaHHUKax

Brranciaenue 31eMeHTOB MHOTI'OI'paHHUKOB:

bubmunoreka LIOK

52
pé0pa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTHU NPSIMOM MPU3MBI, IUIOIIA/b Bu6muotexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
TIOBEPXHOCTH TPSMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABWJIBHOM MUpaMUBbI, Bu6muotexa [JOK
TeopeMa O ITUIOIIAIH OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPAMUIBI
55 KonTtponsHas pabora o Teme bu6bnuorexa [IOK
"MHororpaHHukm" https://m.edsoo.ru/a95t5c04
but6mmoreka [IOK
N ,
36 ouTHe 06 00bEme https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
7 ,
3 OOEM mHpamizb! https://m.edsoo.ru/235171b3
N bubmuoreka [{OK
38 OOEM mHpamizb! https://m.edsoo.ru/fA7dfefd
N bubmoreka [{OK
> OObEM MipaMi el https://m.edsoo.ru/79¢10312
N bubmoreka [{OK
60 006
DEM TTHpaMIibl https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 006
PO TIPHEMEL https://m.eds00.ru/79853608
62 O0BEM IpU3MBI bubmorexa [IOK

https://m.edsoo.ru/1e053890




but6mmoreka [IOK

.. 1
63 OOBEM mpu3MEI https:/m.edsoo.ru/482d3£51
64 KonTtponsHas padora no Teme "OO0bEMBI | bu6bnuorexa [IOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
65 saanui. [TocTpoeHue ceueHnii B 1 bubmmorexa IOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUW. BeIunclieHnEe pacCTOSHUM: MEXKIY
66 ByMsI TOUKaMHU, OT TOYKHU 0 OPSMOM, OT 1 bubmmorexa LOK
FBYM ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO TIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU
bu6mmoreka [IOK
67 n 0 1
TOTOBAT KORTPOIIbHAL pabota https://m.edso0.ru/b9146bcO
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY
68 CKPEIMBAIONINMUCS IIPSIMBIMH, MEXK 1 bubmmorexa [OK
DEHIHMBAIOLL P » MEHALY hitps://m.eds00.ru/56765¢8b
MPSIMOU U TIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugpossie
Ne ni/m Tema ypoka Koutpoabsnbie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

| Cdepa u map: UeHTp, paanyc, TUaMeTp; | bubmmoreka [JOK
IUIOINAAb MOBEPXHOCTHU Cephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnionoxenue chepst u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. | bubmmoreka [JOK
CedeHus mapa https://m.edsoo.ru/bc 1572
Hunuaapudeckasi MIOBEPXHOCTD,

4 o0Opa3yronue MUIHHIPUISCKON | Bbubmmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
unuHap: ocHOBaHMS B OOKOBas

5 MOBE XHIZ)CTB o0pa3yromas u ochb; 1 bubmorexa [IOK

P » OPPA3YIOa 1 0Ch, https://m.edsoo.ru/188f6216
TUI0MIA/Ib OOKOBOM M MOJTHON TOBEPXHOCTH
N300paxkenne muIMHAPA Ha TIOCKOCTH.

6 Pa3sépTka nnnunapa. CeueHus HUIMHAPA | bubnuoreka [JOK
(TIIOCKOCTBI0, TAPAIIIEIIBHON WK https://m.edsoo.ru/016e25¢eb
MIEPIICHIUKYISIPHONU OCH IIUIUH/PA)

Konunueckas moBepXHOCTb, 00pa3yromiue
7 KOHUYECKOU HOBerHOCTI/I ocf I/I}];I;) HIAHA 1 Bubmmorexa [IOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
but6mmoreka [IOK
8 Konyc: ocHOBaHMe 1 BepIlINHA, 1

https://m.edsoo.ru/897dd3b2




00pa3yrolas u 0Ch; IJIOIIAlb OOKOBOM 1
MOJTHOM TOBEPXHOCTHU

VYceu€HHblil KOHYC: 00pa3yrolue U BhICOTA;

Bbubmunoreka LIOK

9
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHue KOHyca Ha MITOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
10 (TII0CKOCTBI0, MAPAIIIEIbHON OCHOBAHHIO bubmmorexa LIOK
- 11ap . ’ https://m.edsoo.ru/Obde 1be8
U TUIOCKOCTBIO, MPOXOAIIEH uepe3
BEPIINHY)

11 KoMOunarms ten BpaiieHust u bu6nuoreka [IOK
MHOI'OIpaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCAaHHBIN OKOJIO CQEPHI;

12 cdepa, BiucaHHast B MHOTOT'PaHHUK HJTH B bubmmorera LOK

pa, P https://m.edso0.ru/0b136158
TEJIO BpaIleHUs
13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOWICTBA bubmuoreka [{OK
00BEMOB TET https://m.edso0.ru/26a03fb7
Bbubmunoreka LIOK
14 O6bé
DEM HHITHILADS, KOyCa https://m.edsoo.ru/5513d87b
bub6munoreka LIOK
15 O6béMm mapa omaab che
BEM L1APA H ILIOLALD ChepH https://m.edsoo.ru/d189bde2
[TogoGHBIC TENa B TPOCTPAHCTBE.
16 COOTHOILIEHHS MEXTY TUIOIIAISIMU bubmmorexa LIOK
. _I_[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHK MMOJOOHBIX TEI

17 KonTtponpHas padora nmo temam "Tena Bu6muotexa [JOK
BpanieHus" u "O0bembI Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE bubmorexa [IOK

p pocip https://m.edsoo.ru/5caefclb

19 CroxeHue ¥ BBIUUTAaHUE BEKTOPOB bubmmoreka [JOK




https://m.edsoo.ru/23f4f089

bu6moreka [IOK

20 YMHOKEHHE BEKTOpa HA YUCIIO
P https://m.edsoo.ru/dee379¢eb
PasnoxxeHne BeKTOpa 1o TpEM
21 HEKOMIUJIaHApHBIM BekTOopam. [IpaBuio bubmorexa OK
P pam. 11p https://m.edsoo.ru/a28fd74e
napajuiejenumnena
Pemenne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI JEHCTBUH C bubmorexa OK
P pasii A https://m.edsoo.ru/52827900
BEKTOpaMHU
3 KoopanHaTHO-BEKTOPHBII METO TPU bubmmoreka [JOK
pEWIEHUH TEOMETPUIECKUX 3a0a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucreMa KOOpAUHAT B
24 HpOCT Z.II;CTBG Koopaunatsr BpeKTo a bubmorexa HOK
poctp . ' P pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAMHATAX
)5 VYron mexay BekTopamu. CKajsipHOE bu6nuoreka [IOK
MPOU3BENEHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay OpsIMbIMH U bubmmoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonTponpHas padora o Teme "BekTopsl u bubmmoreka [JOK
KOOPAMHATHI B MPOCTpaHCcTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 06001IEeHNE U
)3 cuctemaTu3aius 3HaHuii. OCHOBHBIC bubmuoteka [JOK
¢burypsl, ¢paxThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIaHUMETPUHU
[ToBTOpEeHmE, 0600IICHNE 1
79 cuctemaTusaius 3HaHuii. OCHOBHBIC bubmuoteka [JOK

¢burypsl, ¢paxThl, TEOPEMBI Kypca
IUTAHUMETPUH

https://m.edsoo.ru/078cd184




[ToBTOpEeHmE, 0600IICHNE U

30 cucTeMaTu3alusa 3HaHui. 3agaun 1 bubmmorexa [TOK
H e https://m.edsoo.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHUS
[ToBTOpEeHmE, 0600IICHNE U
31 cUCTeMAaTHu3anus 3HaHu. 3agaun 1 bubmmorexa [OK
H e hitps://m.edsoo.ru/4dffdad7
TUTAHUMETPUH B METOJIBI HX PEIICHUS
[ToBTOpeHue, 0600IIeHNE U
1 cuctemaTusanus 3Hanuil. OCHOBHbIE | bubmoreka [IOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHN
bub6munoreka LIOK
33 HroroBast koHTpOIBHAs paboTa 1 hitps//m.cdsoo.ru/ec24dfc?
34 [ToBTOpEeHmE, 0600IICHNE 1 | bub6munoreka LIOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

10 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

7

I'eomeTrpus

7.1

OnepupoBarh MOHATUSMU: TOUKA, MPsAMasi, INIOCKOCTh

7.2

[IpyMeHSTh aKCMOMBI CTEPEOMETPHUH U CIEACTBUSI U3 HUX MPH PEHICHUU
r€OMETPUUYECKHX 3a/1a4

7.3

OnepupoBaTh MOHATUSAMH: MapAJUIEIbHOCTh U TMEPHEHIUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEN

7.4

KnaccudunupoBaTh B3aMMHOE PacroOKEHUE MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh NOHATUSMU: JIBYTPAHHBIA YroJjl, TPaHU JIBYTPaHHOIO YIJIa,
peOpo ABYrpaHHOTO yriia, TMHEWHBIA Yrol ABYTPAHHOIO yIJia, TpagycHas
Mepa JABYTPaHHOTO yria

7.6

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKIIBIM M HEBBITYKJIBIN
MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIHHBI MHOTOTPAHHUK

7.7

Pacno3HaBaTh OCHOBHBIC BUJbI MHOTOT'PaHHUKOB (HI/IpaMI/II[a, npusma,
MIPSIMOYTOJIBHBIN TTapajuiesenuIies, Kyo)

7.8

KnaccudumupoBaTh  MHOTOTpAaHHHMKH, BBIOMpas  OCHOBaHHS IS
Kknaccupukanud  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHHKH,
MpaBUJIbHBIE MHOTOTPAaHHUKHM, TPSIMbIE ¥  HAKJIOHHBIE IPHU3MBI,
napajuieJIenuIe/Ibl)

7.9

OnepupoBatb MOHSTUSMU: CeKymas MJIOCKOCT, cedeHue
MHOT'OTPaHHUKOB

7.10

OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOI'PAaHHHKOB,
UCIOJIB3YSl METOJ CJIEZOB

7.11

CTpouTh ce4eHUss MHOTOTPAHHUKOB METOJOM CJIENIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUYECKUX BEIMYHMH 1O 0Opasmam
WU alNroOpuTMaM, MPUMEHSSI W3BECTHbIE AaHATUTHUYECKUE METOJbl TP
pELICHUM CTaHIAPTHBIX MATEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pPAcCTOSTHUM MEXIYy JIBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0
TJTIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS IPSIMBIMHU

7.13

Pemarp 3a1aun Ha HaAXOX/IEHUE T€OMETPUUYECKUX BEIMYHMH 0 00pa3iam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AaHATUTHUYECKUE METOJbl TP
pElIeHNN CTaHIAPTHBIX MATEeMAaTHMYECKUX 3a/1ad HAa BBIYHUCIEHUE YIJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMU, MEXAY MPSAMOUA M IUIOCKOCTHIO,
MEXy INTIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Bbruucnarte 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB




(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX
MHOTOTPaHHHKOB

7.15

OnepupoBarh MOHATHSMU: CUMMETpPHUSL B MPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHEPOPMALHIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTABICHHYIO Ha
4epTeKax U pUCYHKaX

7.17

[TpuMeHsATH TeoMeTpuUecKrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaralliX HECKOJIbKO IIaroB pPEIICHHs, €CIIU YCIIOBUS
IPUMEHEHHS 33JJaHbl B IBHOH popme

7.18

IIpuMeHATH mpoCTEWIINE IIPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBOoaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU B IIPUPOJE U
YKU3HH, PACIIO3HABATh MPOSBIECHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[TpuMeHTH MOTyYeHHBIE 3HAHKS HA TPAKTHUKE: aHAIM3UPOBATh PEabHbIC
CUTyalluld W TNPUMCHATH H3YUCHHBIC IIOHATUSA B IPOLCCCC IIOHCKA
pereHus MaTeMaTUYECKH chopmMyIUpOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUHU, UCCIICAO0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T€OMETPUYCCKUX MOHATHH |
TEeopeM, arrapara airedOpbl, pemaTh MPaKTUYECKUE 3a1a4u, CBSI3aHHBIC C
HAXO0XKJICHHEM TeOMETPHUYECKIX BEINIHH

11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHATHAMHU: IHJIUHAPHYECKAsi TOBEPXHOCTb, 0Opa3yrollue
HWIMHIPUYECKON IIOBEPXHOCTH, LWIMHADP, KOHMYECKas ITOBEPXHOCTD,
oOpa3yiole KOHHYECKOH  TOBEpPXHOCTH, KOHYyC, cdepudeckas
IIOBEPXHOCTH

6.2

Pacnio3naBats Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)

6.3

OOBACHATH CITOCOOBI MOJTYYSHHSI TEJ BPALLICHHS

6.4

KnaccudunupoBaTh B3auMHOE PacioiioKeHHe chepbl U TNIOCKOCTH

6.5

OH@pHpOBaTB IIOHATUAMMU: IHapOBOfI CCTMCHT, OCHOBAaHHUC CCIMCHTA,
BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHHE IIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

Beruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpalleHUs,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (OPMYIT

6.7

OnepupoBaTh MOHATHSMHU: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy H
ONKCaHHBIN 0KOJIO cdepsl, chepa, BNUCaHHAS B MHOTOI'PAaHHHUK WU TEIIO
BpallleHus

6.8

BpunciisaTe  COOTHOIIEHWA MEXAY IUIOWAAIMH IOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN




6.9

N3o06paxarh n3ydaemble GUTYpHl OT PYKH M C IPUMEHEHHUEM MPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tei
BpAILIEHUS

6.11

W3BnekaTh, MHTEPIPETHPOBATH U MNpeoOpa3oBbIBaTh HH(DOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTrypax, NpEeACTaBIECHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEeANoJaraloluX HECKOJIKO IIaroB PELIECHUs, €CIIH YCIOBUSA
NpUMEHEHMS 33JJaHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOTHATE NEHCTBUS CIIOKCHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB H
YMHO)KGHI/IH BGKTOpa Ha 4YuCIIO, O6’b$ICH$ITB, KaKuMU CBOﬁCTBaMH OHHA
o0JazmaroT

6.15

[TpuMeHsTh MpaBUIIO Napajlieenunea Mpy CI0KEHHH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl MEXIy BEKTOpaMH, CKaJsipHOE TMPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAaHAPHBIE BEKTOPBI

6.17

HaxomuTe cymMMy BEKTOPOB M NPOM3BEACHHE BEKTOpA Ha YMCIIO, YroOJl
MEXIy BEKTOPAaMH, CKAISIPHOE NPOU3BEJEHUE, PACKIIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocTeiiline reoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE
BEKTOPHO-KOOPJUHATHOTO METO/1a

6.20

Pemate 3agadud Ha aO0Kas3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHUN U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYHUH I10 o6pasuaM HJIN aJIrOpUuTMaMm,
IMPpUMCHAA HU3BCCTHBIC MCTOJBI npu pCeHICHUN CTaHAApPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

[IpumensTh mnpocTellIre MporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, pAaCIIO3HABATh MPOSBIECHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMmeHsTh MOJy4YEHHbIE 3HAHMUS HAa TMPAKTUKE: AaHaAJIU3UpPOBATh
peajbHble CUTYallud W TPUMEHATh W3y4YEHHBbIC TMOHSATHS B IIpolEecce
MOKMCKAa pELIEHUS MaTeMaTH4YeCKu CQOpMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh PEaJbHbIC CUTyallMU Ha SI3bIKE T'€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3ajauu, CBSI3aHHBIC C
HAXO0X/IEHUEM T€OMETPUUYECKUX BETUNUHH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

7

I'eomerpus

7.1

OcHOBHBIE MOHATUSA CTEpEeOMETpUHU. Touka, IpsiMasl, IJIOCKOCTh, MPOCTPAHCTBO.
[TonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX

7.2

B3aumHoe  pacrnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuielIbHble W CKpelmuBampomuecs mnpsMele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSMON U IIOCKOCTH. YTJIBI C
COHAIIPaBIICHHBIMU CTOPOHAMH, YroJl MEXAY IMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEMN: MapajuiebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,
Ky0, mapajuiesienumnes1, HoCTPOSHNUEe CeUeHU

7.3

[leprieHAUKYIAPHOCTh IPSIMOM UM INIOCKOCTH: IEPHEHIUKYISPHBIE MpsAMbIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUICIbHbIE U NIEPIECHANKYIISPHBIE K INIOCKOCTH, TPU3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMON NEPIIEHAUKYIISIPHOU
IUIOCKOCTH. YIJIBI B IIPOCTPAHCTBE: Yrojl MEXAYy MNpPsSMOM M IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. llepnenpukynsap wu
HAKJIOHHBIC: PAacCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE OT NIPSIMOM 0
IUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh IIOCKOCTEH:
IPU3HAK  NEPHCHAMKYISPHOCTM  ABYX  Iutockocteil. Teopema o Tpéx
NEPIEHAUKYIIPax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyroibHbIN NapalIeIenUIe]
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPaMM/IbI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMU/bI, MPABUIbHAS M yCeUEHHAs MUpaMUA.
OnemMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSTHE
MPaBUJIBHOTO MHOTIOTPaHHUKA, IPAaBWIIbHAs NpU3Ma M MPaBWIbHAS NUpaMUAa,
NpaBUJIbHASA TPEYToJIbHAS MUPaMUa U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O TMpPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’ap, AOJeKa’ap W ukocadapyrue CeudeHus
MPU3MBI U TUPaAMUIbI

7.5

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENBHO TOYKH, IPSAMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMMUPAMMIAX, ApAJUICICIIUIIECaX, TPABUIIBHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOW TOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSMON TMPHU3MBI, IUIOIIAb
OCHOBaHMH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsMON mpu3Mbl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIBI, TeopeMa O IUIOLIAIu
yceuéHHoi nupamubl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEX Y TUTOMIASIMHU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX Tell




11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHUS

6

I'eomeTrpus

6.1

[{umHapuYeckass TOBEPXHOCTh, 00pa3yIOIIne MHIMHIPHYECKONH TTOBEPXHOCTH, OCh
HHHHHHPHHGCKOﬁ IMMOBCPXHOCTH. LII/IJII/IHI[pZ OCHOBaHHUA " 6OKOBa$I IMMOBCPXHOCTD,
oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konunyeckas noBepXxHOCTh, 00pa3yrone KOHMYECKON MOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 0Opasyromias U OCh,
IJI0MIa b OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H
BBICOTA, OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuamMerTp, IIOMAaAb TOBEpXHOCTH chepbl. Banmuoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N300paxeHue Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA
okoJio chepsl, chepa, BliucaHHAs B MHOTOTPAHHUK, UITU TEJIO0 BPAIICHUS

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapajienenunena u cieActBus u3 He€. OO0BEM IMIHHIPA,
KoHyca. O0bEM mapa u miomaab cepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIY — IUIOMIASIMU
MMOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TEI

6.8

Ceuenust uunuHApa (MapajuieibHO U TMEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapajienbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILINHY), CEUEHHUs L1apa

6.9

Bektop Ha miuockoctH M B mpocTpaHcTBe. CIOKEHME M BBIYATAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM NIPABUII JCUCTBUI C BEKTOpaMU

6.10

[IpsiMoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BEKTOpA.
[Ipocrelimme 3amaud B KOOpJAMHATaxX. YTOA Mexay Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO MTPH PELICHUH T€OMETPUUYECKUX 3aa4




ITPOBEPAEMBIE HA EI' 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHs OCHOBHOU OBPA30BATEJIBHOU ITPOI'PAMMBbI CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenne Meromamu JI0Ka3aTeNbCTB, AITOPHUTMAMH PEIICHUS 3aad;
yMeHue (opMynupoBaTh U ONEPUPOBATH IMOHATUSMH: OINpE/EIICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSTH UX; YMEHHE (POPMYTUPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHHE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPLI, HCIIOJIB30BaAThH MCTOL MaTeMaTHYEeCKOHU HWHAYKIWH;
NPOBOJUTH  JIOKAa3aTEIbHBIC PACCY)KIEHHUS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYKIACHUN;  YMEHHE
OTIEPHPOBATH TMOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALMU HaJ
MHOXCCTBaAMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHbII\/'I
ammapar JUisi OIIMCaHUsl PEATBHBIX MPOIIECCOB U SIBIICHUH H IPH PEIICHUH
3aga4, B TOM 4YHCIE M3 JPYIHX Y4eOHBIX MPEIMETOB; YMEHHE
OTIEpUPOBATh MOHATHIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh Trpadbl Pa3InYHBIMU
croco0aMu; UCTIOB30BaTh rpad)bl IPH PEIICHUH 33124

YMeHue onepupoBaTh MOHATUSMU: HATypajlbHOE YHUCIO, IEN0e YHCIIO,
CTETEHb C IENIBIM MOKa3aTeleM, KOPeHb HAaTypadbHOW CTETICHH, CTETICHD
C paluoHaJbHBIM  TIOKa3aTelieM, CTeNeHb C  JACWCTBUTEIbHBIM
nmokasarenem, JiorapudM UYWCIA, CHHYC, KOCHHYC ¥ TaHTEHC
MPOU3BOJBHOTO YHCJA, OCTATOK IO MOJYJIO, pPalMOHAIBHOE YHCIIO,
UppAlMOHATTFHOE  YHCJIO,  MHOXECTBa  HATYpalbHBIX,  IENbIX,
pallMOHANIbHBIX, JCUCTBUTENBHBIX YHMCET; YMEHHE HCIIOIb30BaTh
NPU3HAKU JIETMMOCTH, HAUMEHBIIMA OOIIMI JeNUTEeNh U HauMEHBIICe
oOuiee kpaTHoOe, anropuT™ EBKiMaa npu pemieHun 3ajad; 3HaKOMCTBO C
Pa3MUYHBIMU  TIO3UIMOHHBIMH  CHUCTEMaMH  CYHCICHUS;  YMEHUE
BBITMOJHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTENeHsAMHU M Jiorapudmamu, npeodpazoBaHus IPOOHO-pAlMOHATBHBIX
BBIpQXXCHHM; yMEHHE OIEepUPOBaTh MOHATUSMU: IOCIEI0BATENLHOCTD,
apudmernueckas mporpeccus, reoMeTpHuyIecKas nporpeccus,
OcCKOHEYHO yOBIBafoIIasi TreoMEeTpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO0 PEKYPPEHTHBIX
dbopMyn; yMeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMpPsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYTh U apTYMEHT KOMIIJIEKCHOTO
yycna, (¢GopMa 3amMch KOMIUIEKCHBIX 4YHcen (reoMeTpuyieckas,
TPUTOHOMETpHYECKass W  anreOpawueckas); yMeTh  IPOU3BOIUTH
apumeTnyeckue ACUCTBUS C KOMIUIEKCHBIMU YHMCIAMHU; MPUBOIUTH
OpUMEphl  WCIOJIb30BAHUS ~ KOMIUICKCHBIX ~ YHCEN,  ONEPHUpPOBATH
MOHATHSIMU: MaTpuma 2xX2 u  3X3, onpenenureslb  MaTpUIbL,
T€OMETPHUECKHUIA CMBICIT OTIPEACITUTEIS

YMeHue omnepupoBaTh MOHATHUAMHU: pPaLMOHAIIbHBIE, HppallOHaIbHbIE,
MOKa3aTelnbHbIC, CTETICHHBIE, JIOTapU(PMUIECKIE, TPUTOHOMETPUIECKUE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBI, yMEHHE ONEpUpOBAThH




MOHSTUSIMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHCHUN U HEPABEHCTB, DPABHOCWIBHOCTH
YpaBHEHUW, HEpPaBEeHCTB M CHUCTEM; YyMEHHE pellaTb YypaBHEHHUS,
HCPAaBCHCTBA U CUCTCMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C TApaMeTpPOM; MPUMEHSThH
YpaBHCHU, HCPABCHCTBA, UX CHUCTCMBI Ui PCHICHUA MATCMATHYCCKUX
3a/1a4 M 337124 U3 Pa3IuvIHbIX 00JacTell HAyKH M peaabHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOUYHOCTD (PYHKIIMH, OTPAaHHYEHHOCTh (YHKIHUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (GYHKIIMH, HAaMOOJbIIIEE U HAUMEHbBIIICe 3HAUYCHUS
(GyHKLIMU Ha IPOMEKYTKE, HEMpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPOon3BOaHAs (PYHKINHU, TEOMETPUIECCKUN U
¢u3uueckuif CMBICT TPOM3BOJHON, NEPBOOOpa3Has, ONpeneTEHHBIN
UHTErpajl; yMEHHE HaXOOUTh aCHMHOTOTHI rpaduka (HyHKIUH;, yMEHHE
BBIYUCIIATh  TPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKIMHA, HaXOAWTh YpaBHEHHE KacaTeNbHOH K rpaduky
(GyHKLIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO Ul HCCIECIOBAaHUS (QYHKIHH,
HAXOJUTh HauOOJbIIME M HAUMEHBIIWE 3HAYCHUs (YHKIMA; CTPOUTH
rpagKi MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh MPOM3BOJHYIO JJISI HAXOXKIEHHUS HAWIY4IIero
pemieHnsl B MPUKIAJHBIX, B TOM YHCJIE COLHMATbHO-)KOHOMHYECKUX H
du3nYeCKUX 3a7auax; HAXOJIUTh TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
MHTErpaja; MPUBOAUTH INPUMEPHl MaTEMaTHYEeCKOTO MOJCIUPOBAHUS C
noMoIbio A depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, oOpaTHas
GyHKIMSI, KOMIO3UIMS (QYHKIHHN, JHHEHHAs (QyHKIUSA, KBagpaTHYHAS
byHKLUS, panuoHaIbHas byHKIHA, CTEIIEHHAast byHKIHA,
TpUroHoMeTpudeckne (QyHKuMM, O0OpaTHBIE  TPUTOHOMETPHUYECKHE
¢yHKUMM, TOKa3aTelnbHas M Jorapugmuyeckas (yHKIHH; YMEHHE
CTPOUTHh TpadUKU H3YYEHHBIX (PYHKIUH, BBITIOJHATH IPEOOpa3oBaHUS
rpaduKoB (QYHKIMN, UCTIONB30BaTh TPApHUKHU IS U3y4EHHs TPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad U3 APYTUX Y4YEOHBIX MPEIMETOB M
3aa4 U3 peasibHOW JKU3HU; BRIpaKaTh (POpMyIaMH 3aBUCHUMOCTH MEXIY
BEJIMUMHAMY; HCIHOJB30BaTh CBOMCTBA M Tpapukn QYHKIOMHA IS
peleHus ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu; n300paxaTh
Ha KOOPAWMHATHOM IIJIOCKOCTM MHOXKECTBA PEIICHUNA ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3aJjaud pPa3HbIX THUIIOB (B TOM 4HCIIE Ha
IPOIEHTHI, A0 U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTU yNpaBJIEHUS JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIEAOBATH IIOJIYYEHHOE PELICHUE H
OLICHUBATh IPaBAONOJO0HOCTh pE3yJAbTATOB; yMEHHE MOAEIHPOBATH
peaJbHBIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIISATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM armapara
aireOpbl, HHTEPIPETUPOBATDH MOJYUYCHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apu(PMeTHIecKoe, MeAnaHa,
HauOoJplllee M  HaWMEHblIEe 3HAYEHUs, pa3sMax, JUCIEpCHs,




CTaHJApTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE W3BIICKaTh,
UHTEPIPETHPOBAaTh HH(OPMAIMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
quarpaMmmax, rpadukax, OTpa)arollyto CBOMCTBA pealbHbIX MIPOLECCOB U
SIBJICHUI; TIPE/ICTABIIATH HH(POPMAIIMIO C TIOMOIIBIO TAOJIHII M AUarpamm;
UCCIIeIOBaTh CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM
rpadu4ecKuXx  METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIeIoBaTh COBMECTHbIE HAOMIOACHUSA C IOMOLIbI JAUarpamm
paccenBaHys U JIMHEWHOU perpeccuu

YMeHue OoInepupoBaTh IOHATUSMU: CIIYYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4allHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TI'paUUeCKUX METOI0B; HPUMEHSThH
(GOpMyNbl CIOKEHUS] M YMHOXEHHUS BEpOSATHOCTEH, (HOpMyay MOJHOU
BEPOSATHOCTH, (popmyny bepHysin, komOuHaTOpHBIE QaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
HNOHATUSMM: CydailHas BEJIWYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEeMAaTUYECKOE OKUIAHUE, IUCIEPCHs W CTAHJAPTHOE OTKJIOHEHHE
CllyuaiiHOW BeIMYUHBI, (QYHKIHUM paclpeleNieHuss W IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJbHOIO M HOPMAJIBHOTO PAclpeAcieHUl;
YMEHHME MHCNOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHud JUisl
peleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOABI BBIOOPOUYHBIX HCCIIEIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIIMX YHMCENI B HPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSAX; YMEHHUE ONEPUPOBATh NOHITUSAMM: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HpIOTOHA; ymeHHE
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHUS [T PELICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIETb M MHTEPIPETUPOBATH NOJYUYEHHBIM PE3YIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIVIA, IUIOCKHHA YTIOJI,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJuIeIbHOCTh U NMEPHEHINUKYISIPHOCTh NPSMBIX U IUIOCKOCTEH, yroJ
MEXAY MNPSMBIMHU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIEro MHpa; CTPOUTH
MaTEMAaTHYECKAE MOJENH C IOMOIIBIO T'€OMETPUYECKHX IOHATUH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHUKA,
Ky0, mMmapajuieienuIiesl, Mpu3Ma, NUpamuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, Miomans chepbl, MIOmaab
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IWIMHApPA, 00BEM Kyoa,
IPSMOYIOJIBHOIO [apajuleleNunena, MUPaMUAbl, IPU3MBI, LHIWHIPA,
KOHYycCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUsI KOHYCa M IWIMHJpA,
napajuiebHbIe OCH WM OCHOBAHHIO, CEUYCHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cepsl, NUIMHIPA, KOHYCa; yMEHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BPAICHUS, UX CEUYCHUS, B TOM YHCIIE C IIOMOMIBIO 3JICKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO




dbopMynupoBaTh OMpEeNICHNs N3Y4aeMbIX (PUTyp, BBIIBUTATh TUIOTE3bI
O CBOMCTBax M NMpH3HAKaX reOMETPUUECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YyMEHHE MPOBOAUTH KiIacCUPUKAUIO GUryp IO
Pa3IUYHBIM TPU3HAKAM, BBITIONHATE HEOOXOAUMBIC JIOMOIHUTEIBHBIE
MIOCTPOEHUS
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YMeHne omepupoBaTh TMOHATHUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHeHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME TMOA00MS, TOMOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCcHUM 3aad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IJIomanas, o0bEM) TMpH pelieHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HHU; YMCHHUC BBIYUCIIATL TCOMETPUICCKUC
BEeITMYUHBI (UIMHA, YTOJ, IUIONIaab, OOBEM, IIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSA HU3YUCHHBIC q)OpMyJ'H:I U METOJbI, B TOM 4YHUCJIC. IIIOIIaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB
NOJ00HBIX GUryp

12

YMeHue oneprupoBaTh NOHATUAMHU: NPSIMOYIOJbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIHWHATHl BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOopa 1o 0Oaswucy,
CKaJsIpHOE TIPOM3BEJICHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJI MEXIY
BEKTOPAMH; YMEHUE HCIO0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIMN METOA
JUISL peUIeHHs] TEeOMEeTPUYECKHMX 3aJad M 3aJad JpPYyrux Yy4eOHbIX
IPEIMETOB

13

YMmenue BbIOMpaTh MOAXOSAIIMN METOA [UIs pelIeHHs 3a/a4H;
NOHVMMAHHWE 3HAYMMOCTH MAaTEMaTUKA B H3YYCHMHM NIPHUPOIHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBICHUH; YMEHHE paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHPOBOU
MaTeMaTU4YECKON HayKH




HEPEYEHbB 3JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYUCICHUS
1.1 HarypanbsHble u nesnbie yucia. [IpusHaku 1eIMMoCTH HEIbIX YUcel
10 Panmonaneupie umncia. OOBIKHOBEHHbIE U JECSATHYHBIE JpOOM, MPOLEHTHI,
) OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypalbHOH creneHu. JleficTBuA ¢ apupMeTHIECKUMU
KOPHSIMH HaTypalbHOU CTEIEeHH
1.4 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ palluoHaIbHbIM NToKa3zateseM. CBoiCcTBa
CTETEeHH
15 CuHyCc, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuaHbIe U HATYpaIbHBIC JTOTapU(HMBI
JeiicTBuTenpHble  unciaa. Apu(METHUECKHE OIEepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BRIYUCIECHUS, PaBUjla OKPYIJIEHUS, IPUKHUIKA U OLEHKa
pe3yJbTaTa BEIUUCICHUN
1.8 [IpeoOpazoBanue BbIpa)eHUI
1.9 KommiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie 1 mpoOHO-palMOHATIBHBIC YPaBHEHUS
2.2 WppannoHaibHbie YpaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 [emnpie 1 1poOHO-palOHAThHBIC HEPABEHCTBA
2.6 UppanmonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruueCcKue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH. ONpeaeauTenb MaTPUILbI
3 DyHKINH U TPaPUKH
31 Oynknus, crnocoObl 3amaHus ¢yHkiuuu. ['padux ¢yHkiuu. B3aumHO 0OpaTHBIC
¢ynkunu. Yétneie n HeuéTHBIe QyHKIMU. [leprnognueckue GpyHKINH
OO6nactp ompesnereHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumymMbl ¥ MUHUMYMBl QyHKIUH. HaumbOonbpinee u HauMeHbIlee 3HAYCHUE
GYHKIMH HAa IPOMEKYTKE
33 CrenenHast (QyHKIMS ¢ HaTypaJbHBIM M IIE€JbIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOPHS -0 CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, ©X CBOWCTBA U rpaduKu




Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpuieckas nporpeccuu. Popmysa CI0KHbBIX IPOIIEHTOB
4 Hauana maTemaTH4ecKoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31eMEHTAPHBIX (PYHKITHIA
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 9KcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HAaMMEHbBIIETO 3HaYeHUs (YHKIUU Ha
OTpE3Ke
4.3 [TepBooOpa3znas. UaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. J{narpamMmel Dinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

* ['eometpus. 10-11 knacc. Aranacsn JI.C., byty3os B.®., Kagomues C.b. u 1p. AkiimonepHoe
obmectBo «M3narenscTBO «IIpocBerieHne»

METOAUYECKUE MATEPHUAJIBI IJIS1 YYUTEJIA
- Metoanueckue pekoMmennanuu K yaeonuky Atanacsia JI.C. 10-11 kaccsr;
- [loypounoe manupoBanue k yueoHuky Aranacsa JI.C. 10-11 kmaccs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
Poccuiickas anexkrponHas mkosa (resh.edu.ru)
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