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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro kypca «I'eomerpuisty 0a30BOTO ypOBHS JUIs
oOyuvarotmuxcst 10 —11 kmaccoB pazpabotaHa Ha OCHOBE DenepanibHOro
roCyJapCTBEHHOTO0 00Pa30BATENIbHOIO CTAHJApTa CPEAHEr0 00IIero 0Opa3oBaHus,
C Y4YETOM  COBPEMEHHBIX MHPOBBIX TpPeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPaauUUi POCCHUCKOro 00pa30BaHUSL.
Peanuzanust nporpaMmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHM  OCHOBY JJIsl CAMOPA3BUTUSL M HENPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJBTYPHOTO, JTUYHOCTHOTO W IMO3HABATEIBHOTO PA3BHTHS
JUYHOCTH 00YYArOIIAXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro OOMIEro
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METAMPEAMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OOYYECHUsI T€OMETPUM B HAMPABICHUM JIMYHOCTHOTO
pa3zBuTHs oOyvarommxcs, (popMupoBaHUS (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3yUYEHUS APYTMX YUEOHBIX AUCUUILIMH. PazBuTiie y o0ydarommxcs
NPaBUJIBHBIX MPEACTABJCHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUECKUX
a0cTpakiuii, COOTHOIIEHUM PEAIbHOTO M MJCATILHOTO, XapaKTepe OTPAKCHUs
MaTEMaTHYECKON HAyYKOW SABJICHWUNW MW IMPOLECCOB PEATBHOTO MHpA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJIEIMPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yUalllUXCsl, a TaKKe KaueCTB MbIIUICHUS, HEOOXOAMMBIX i aJanTauud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBsieTCs OJHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0Opa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JIUCUUIUIMH €CTECTBEHHO-HAYYHOM HANPABJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jloruueckoe MbilUIeHUE, (HOPMUPYEMOE MPU M3YYCHUU OOYUYAOLIUMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1IETIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIICHUS TEOMETPUUECKUX 3a]ay, YMECHUE BBIABUTaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS TMPU PELICHUM 3a/ay €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATLCS B MPOCTPAHCTBE MIPAET CYLUIECTBEHHYIO POJIb BO
BCEX OO0NIACTSX ACATENIbHOCTU uesioBeka. OpHeHTalMs 4eIOoBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIUAIBHOrO ObiTHs, (opma
OTPKEHMSI OKPY>KAIOLIEr0 MHpA, YCJIOBHE YCHEUIHOTO MO3HAHWS U AKTUBHOTO
npeoOpa3oBaHus  AEHCTBUTENBHOCTH.  ONEpUpPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hbie BB Y4YEOHOW W TPYAOBOW JAEATEIIBHOCTH,



SBJSIETCS. OAHMM M3 TPOPECCUOHAIBHO BAKHBIX KAaye€CTB, MOITOMY aKTyasibHa
3a7a4a (QopMUpOBaHUS Yy OOYyYAIOIUXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUAHOCTH OOPAa3HOrO MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHuss — 00meoOpa3oBaTeibHOE W OOIIEKYJbTYPHOE Pa3BUTHE
oOyvaromuxcss  4epe3  0o0eclieuyeHWe  BO3MOKHOCTH ~ MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHWUW W JCWCTBUH,
creun(pUIHBIX T€OMETPUM, BO3MOKHOCTH YCIIEHIHOTO MPOAOKEHUST 00pa3oBaHus
N0 CMELUATBHOCTSIM, HE CBS3aHHBIM C TIPUKJIAJHBIM UCTOIB30BAHUEM T€OMETPHH.

[TporpaMmMa no reoMeTpud Ha 0a30BOM YPOBHE NpPEIHA3HAYEHA IS
00y4aroluXxcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYIHCHUI
HA YPOBHE OCHOBHOro 00iero odpaszoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOILIME MATEMATHUUYECKHE YMEHUS, CBS3aHHBIC
co crneuu(puKoil TeoMETpUM W HEOOXOAMMbIC MAJsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUMTh F€OMETPHUIO OOJee
riy0OKO, €Clii B JalbHEHIIeM BO3HUKHET HEOOXOAMMOCTH B TE€OMETPUUYECKUX
3HaHUSAX B MPOPECCUOHAILHON ACATEIBHOCTH.

JIOCTM>KEHHE 1ENM  OCBOCHHS MPOrpaMMbl  00ECIICUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3aAay. [IpuopuTeTHBIMM 3amadyaMd  OCBOEHHUS  Kypca
«["eomerpumn» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (OpMHUpPOBAHHUE TMPEACTABICHUS O T[EOMETPUM KaK YaCTH MHPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY KAIOIIUM MUPOM;

o (OpMHUpPOBAHUE TPEACTABICHUS O MHOTOIPAHHMKAX M Tejax BpalllEHUs
KaK 0 B@)KHEHIIMX MaTEeMaTHYECKUX MOJEINSAX, MO3BOJISIOUIMX OMUCHIBAThH
U M3y4aTh PA3HbIE SIBICHUS OKPYKAIOIIErO MUPA;

o (opMHUpOBAaHME YMEHMS pacro3HaBaThb HAa 4YEPTEkKaX, MOJACIAIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TE€JA BPALLCHMSI,

e OBJIAJCHUE METOJAMH PEIICHUS 33Ja4 HA MOCTPOCHHUS HA M300PAKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (OPMUPOBAHUE YMEHHUS ONEPUPOBATb OCHOBHBIMH TIOHSATHSMH O
MHOTOIpaHHMKAX U T€laxX BPALICHUS U UX OCHOBHBIMU CBOWCTBaMU;

o OBJIQJICHUE  QITOPUTMAMM  PEIIEHUS  OCHOBHBIX  THUMOB  3ajay;
(GOpMHUpOBAHME  yMEHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTEIbHbBIE
paccyKICHUsT B XOJE PEUICHHs] CTEPEOMETPUYECKMX 331a4 W 33434 C
OPAKTUYECKUM COJIEPKAaHUEM;

e Pa3BUTUE  MHTEUIEKTYaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOyvaromuxcs, MO3HABATEIBHOH  AKTUBHOCTH,  MCCJIECIOBATEIIbCKUX
YMEHUH, KPUTUUHOCTU MBILIICHHUSI,



o (opmupoBanue (OYHKIMOHATBHO T TPaMOTHOCTH, PEJEBAHTHOM
FCOMETPUM. YMEHHE PACMO3HABATh MPOSBICHUS TEOMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HECHHBIX
CUTyaUusiX U NPH M3YYEHUH OPYTHX YUYECOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN W 3aKOHOMEpPHOCTEH, (HOpPMYJIHpOBaTH WX Ha SA3BIKE
TEOMETPHN U CO3/1aBATh TEOMETPHUUECCKHE MOJENH, MPUMEHATE OCBOCHHBIN
TrEOMETPUYECKUI anmnapar AJis PEUICHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATE U OLIEHUBATH MOTYUYCHHBIE PE3YJIBTATHI.

OTIMUYUTENBEHOW OCOOEHHOCTBIO TPOTPAMMBI SIBIISIETCSI BKJIKOYECHHUE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX HA YPOBHE
WHTYWTUBHOTO NIO3HAHMS, U ONPEACTEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HajJ
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W IMPOCTPAHCTBEHHOIO
MBILUICHAS, CTUMYJIMPYET NPOTEKAHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YUYEHUIO ITPEIMETA.

[IpeanoureHne OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY O0Y4YEHUS, TO
€CThb TCOPETHUYECKUE 3HAHWS MMEIOT B CBOECH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON AEATENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydalmmxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUYET PEIICHUS 33434 Ha
CO3/IaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 334a4 Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3naHue oOpa3a NPOBOAMTCS C ONOPOH Ha
HAIrMSAHOCTh, & ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJTAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpum» B 10—11 kimaccax:
«MuororpaHHukuy, «IIpsamble U IIIOCKOCTA B ITPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHL B MPOCTPAHCTBE». DOPMUPOBAHKE JIOTHYECKAX YMEHUIMA
paclpeaenseTcss HE TOJbKO MO COIAEPXKATEIBHBIM JIMHUSIM, HO M 1O ToJam
0Oy4eHHS Ha YPOBHE CPEIHErO 00IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOCHMsl paboyeil mporpaMmbl, pPacHpelcNéHHbBIM N0 TroAaM O0yueHwus,
CTPYKTYPUPOBAHO TakuUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATUSIMA U HABBIKAMH OCYILECTBISIOCH NOCIEA0BATENBHO U NOCTYNATENBHO, C
COOJIFOICHAEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKITFOUAIHNCH B
OOLIYI0 CUCTEMY T€OMETPUUYECCKMX MPEACTABICHUNA OOy4YarOMXCs, pPaclupss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenne reomerpun otBOoaMTCA 2 yaca B Heaento B 10 kimacce u 1 yac B
Heaento B 11 kimacce, Bcero 3a iBa roaa o0ydyenus - 102 yueOHbIX Yaca.



COAEPKAHUE YUYEBHOI'O KYPCA
10 KUIIACC

IIpsiMmbIe M MJI0OCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeoMeTpuu. Touka, npsMas, TJIOCKOCTB,
OpOCTpPaHCTBO. [loHATHE 00 AaKCHOMATMYECKOM MOCTPOEHUH CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHWE MPAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJIbHele M CKpeluBaronecs Imnpsmele. [lapaimensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MApaJUIEIAbHBIE TMPSAMBIE B  IPOCTPAHCTBE,
[AapauIeIbBHOCTh TPEX MPAMBIX; MAPAIEIBHOCTh MPAMOA U IUIOCKOCTH. YTIIBI C
COHANPAaBJIEHHBIMA CTOPOHAMHM, YroJd MEXAY MPAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTE TUTIOCKOCTEMN: MapajuieIbHbIE IJIOCKOCTH, CBOMCTBA
NapaJuIETBbHBIX  TUIOCKOCTEH. [lpocTeifiime npocTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPA3Ip, KyO, MapajljiesICnue; MOCTPOSHUE CEUEHHIA.

[leprieHAUKYIAPHOCTE HPAMOM M TJIIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSAMBIE B
[POCTPAHCTBE, NPAMBIC MapAIENBHbIE W MEPHEHAMKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeEOopeMa O NpsAMOM
MEPIEHIUKYIISIPHON TUIOCKOCTH. YTUIBI B MPOCTPAHCTBE. YrOJI MEXKAY MPAMOM U
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JMHEHHBIA yroJ  ABYTPAaHHOrO  yIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  TJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[leprieHAUKYIAPHOCTE  NJIOCKOCTEW: NPU3HAK  MEPHEHIMKYJSIPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TPEX MePIEeHINKYIIIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOTIOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIIYKJIIBIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBAHWS MPHU3MBbL, MPSIMas U HAKJIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, MPAMOYTOJIbHBII
napajuieJienunen U ero csoicra. [lupamupa: n-yronpHas nupamuga, rpaHd u
OCHOBaHUE MUPaMUbL;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUIbL;, PABUIbHAS U
YCEUE€HHAs MHUpaMUA. OJIEMEHTBl TOpU3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MMOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpaBWIbHAs MpHA3Ma U
[paBAJIbHAsA TMpaMHA;, MPaBUJIbHAs TPEYroJibHAs MNUpaMUAa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHne O MNpPaBUIBHBIX MHOTOIPAHHUKAX: OKTa3p,
noaeKasap v uxocasdap. CeyeHus NpU3Mbl U IUPAMUAIBI.

CuMMeTpUss B NPOCTPAHCTBE. CHUMMETPHAS OTHOCHUTEIBHO TOYKH, MPSAMOW,
IUIOCKOCTA.  OJIEMEHTBl CUMMETPHUM B NHPAMHAJAAX, NAPALICICIMIENAX,
MPABUAJIBHBIX MHOTOTPAHHHKAX.



BelunciieHue 3J€MEHTOB MHOTOIPAHHUKOB: PpEOpa, aUAroHaimu, VYIJbL
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TeopeMa O IUIomAaAu yceuéHHOHW mnupamuanl. [lonste 00 o0béMe. OOBEM
MUPaMUbL, TPU3MBI.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHR, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuyueckas MOBEPXHOCT, oOpazyromme UJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WJIMHIPUYECCKOM MOBEPXHOCTU. [lwimMHap: oOcCHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpasyrwlas W OChb, IJIOMAAb OOKOBOW W TMOJHOM
MOBEPXHOCTH.

Konndeckass moBepxHOCTh, 00pa3yrole KOHWYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEPIIMHA, 00pa3yromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yrolIKe U BBICOTA, OCHOBAHUS W OOKOBAs IOBEPXHOCTb.

Cdepa v map: UEHTP, paauyc, AUAMETP, IJIOMIAIb MOBEPXHOCTU CREPHI.
B3aumuoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K cepe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIUIMH]IpA U KOHYCA.

KoMmOuHanum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpPaHHUK,
ONMUCAHHBIA OKOJIO c(ephl, cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB T, Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 Heé. OO0bEM LWIMHAPA,
koHyca. O0OBEM mapa U mioaas chepsi.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss mwmMHApa (MAPAUIETBHO M TNEPHEHAUKYJISAPHO OCH), CEUEHUS
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOJAIICE YEPE3 BEPLIMHY), CEUCHUS
apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YMCIIO. Pa3ioskeHUE BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TPaBWJI ACUCTBUA ¢ BekTOopamu. [IpsiMoyrojbHas cucTema



KOOpauHAT B mnpocTtpaHcTBe. Koopamuarel BekTopa. Ilpocreifime 3amaun B
KOOpAMHATax. YTojl MexAy BekTopamMu. CKalsspHOE MPOU3BEACHUE BEKTOPOB.
BbelunciieHue yriioB Mexay NpsMbIMA U TIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUCCKHUX 3a1ay.



IHJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremMaThKa» XapakTePU3YIOTCS:

I'paxxnanckoe Bocnuranme:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUAIOMIErOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX ()YHKIIMOHWUPOBAHMS PA3JIMYHBIX CTPYKTYP, SBJICHHUA,
OpoUEeAyp TpPaKIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHL W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKOM TPaXKAAHCKON UICHTUYHOCTH, YBOKCHHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHMCKAX MATEMATUKOB U POCCUICKOA MATEMATUYECKOMN LIKOJIBI,
K HKCIMOJb30BAHUIO 3TUX JOCTWXKEHWUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTHUYECCKAM MPUMEHECHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
Y4EHOr0;, OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWUMBOrO OyAyLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

Du3nYecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHIO YMEHHS MPUMEHATH MATEeMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa >KMU3HU, OTBETCTBECHHOTO OTHOLICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKME, COANIAHCUPOBAHHBIN PEKUM 3aHATUNA U

OTIbIXA, peryysipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPLICHCTBOBAHUS, npu 3aHITHIX CHOPTUBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  NpOo(ECCHOHAILHOW  EATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ NPUIOKCHUSIMH, YMEHUEM COBEpPILIATh OCO3HAHHBIA BBIOOD
Oynymed mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBKD K  MAareMaTH4YeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTHMBHOMY
yYacCTHIO B PEIICHUH MPAKTUUYECKUX 3a1a4 MATEeMaTUUECKOM HAMPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYECKMX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMANTbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MPOoOJeM;
OpHCHTAlMEH Ha MPUMEHEHME MaTEeMATMUCCKWX 3HAHWM JUIS PEUICHUS 33134 B
o0nacTi OKpy’Kawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIICCTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUs HAyKM W  OOIICCTBCHHOW  MPaKTUKWA, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak c(epbl YeIOBEUECKOW AEATEIbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYMMOCTHM JUIS PA3BUTUS IMBWIIM3AIMM, OBJAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYIO W HMCCIIECAOBATEILCKYIO IEATEIbHOCTD
WHAWBHUAYAILHO U B TPYTITIE.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHHIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTHCMBUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA3068blX  KOCHUMUBHBIX NPOYECCO8 0OYHAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOueco  Mupd;,  NpUMEHeHue  J10SUYeCKUXx,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jjornyeckue aeiicreus:

e BBISBJIATh U XaPAKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXAy MNOHATUSIMHA, (POPMYIHPOBATH
ONpEACTICHUS] TNOHSTHN, yCTAHABIMBATh CYLICCTBCHHBIA  IPH3HAK
KIacCU(pUKalMy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (POPMYIUPOBATH W  NPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC,

e BBISBIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3W W
OPOTUBOpEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHUSIX;



npemarat  KpUTEpUWM s BBIABICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHWEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
MHAYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIFOUYCHU 110 aHAJIOTHH,

e TPOBOAWTH CaMOCTOSITENIBHO JOKA3aTellbCTBA  MATEMATHYECKUAX
YTBEPKACHUNA (TPSAMBIE W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTE MPUMEPHl WM KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHSI M BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHus y4yeOHOH 3ahaud (CpPaBHUBATH HECKOJIBKO
BapUAHTOB peUICHUs, BbIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HWCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMyMpPOBaTh BOMPOCHI, (PUKCUPYIOLIME MPOTUBOPEUME, MPOOIEMY,
YCTAHABIMBATh  MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UILINIO, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTEHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBICHHS, NPOLECCA, BBISBICHUIO 3aBHCHMOCTEH MEXOY
00BEKTaMU, SIBJICHUSIMHU, IPOLIECCAMH,

e CAMOCTOSTENBHO (POPMYIMPOBATH OOOOMICHNS M BBIBOJIBI IO PE3YJIBTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

e MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIJIBUTAThH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

e BBIABJIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BOIPOC W AJIs PELIEHUS 3a]a4H,

e BbIOMpaTh MHQPOPMALNMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

e CTPYKTYypUpPOBaTh MH(OPMALHKIO, IPEACTABIIATH €€ B PAIAYHBIX (PopMax,
WLTIOCTPUPOBATH IPaPpUUECKH,

e OILICHWBATH HaAEKHOCTh uH(popMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmagus,  0becnedusarom

ChOPpMUPOBAHHOCINL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

O01menne:



BOCIIPUHUAMATE W (HOPMYJIHPOBATH CY>KIACHHST B COOTBETCTBHUM C
YCIIOBUSIMU M LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHACBMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO
X0y PELICHUS 33Ja4Hl, KOMMEHTHUPOBATH MMOJTYUYCHHBIN PE3YNbTAT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS;, COMOCTABIATH CBOM CYXKICHUS C CYXKICHUSAMH JIPYyIHX
YYACTHUKOB AMAJIOra, OOHAPY>KMBAaTh PA3IM4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opmMe GOpMYyIUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEICTABNIATh  PE3yJIbTaThl  PEUICHHMs — 33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTAa,  CAMOCTOATENBHO  BBIOMpare  Qopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH LIEJTb
COBMECTHON JACATENBHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOJIEH;
Y4acTBOBATh B TPYMIOBBIX (popMax padoThl (00CykAcHUS, OOMEH MHEHWIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBINOJHIATE CBOK 4YacTh pabOThl U
KOOPAVMHHUPOBaTh CBOWM JCHCTBUS C JPYTMMH WIECHAMH KOMAaH/bI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusaiom

Gpopmuposarue cMblCIOBbIX YCMAHOBOK U JICUSHEHHBLX HABBIKOG TUYHOCU.
Camoopranusanusi:

COCTaBJIATH IJ1aH, AITOPUTM PELICHUS 33/1a491, BHIOMPATh CIIOCOO PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUI C YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JECHCTBUNA W MBICTUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M
pe3yabTara peuIeHUus MaTEMaTHYECKOM 3a/1a4u,

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUH
3@/1a4d, BHOCHTh KODPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATh COOTBETCTBUE peE3yJibTaTa LEIU W YCIOBHIM, OOBICHITH
MPUYUHBI JTOCTHKCHHS WM HEAOCTIKCHHS PE3YJIBTATOB ACATEIIBHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHITHIIMH: TOUKA, TPSAMAs, MJIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 331a4.

OnepupoBaTh MOHATHUSAMU: MAPAIEIBHOCTh U EPIEHANKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMHOE PACIOIOKEHHE NPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JBYTPAHHBIA YroJl, TPAaHW ABYTPAHHOTO VI,
peOpo IBYTrpaHHOIO yIia, JMHEHHBIA yroJ JBYTPAHHOIO YIJA, TpaaycHas mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSMH. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBath OCHOBHBIE BHAB MHOTOIPAHHUKOB (MHApamMUAd;, NPHU3MA,
OPSIMOYTOJIBHBIN MapaJieienune, Ky0).

Knaccupuuupoare ~ MHOTOTpDaHHUKH,  BbIOMpass ~ OCHOBaHUs  JUId
KIacCU(pUKauuy (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUJIBHBIC
MHOTOTPaHHHUKH; PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBarh MOHIATHIMH: CEKyLIasl INTOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHUH, HCITOJIB3YS METOJT CIIEIOB.

CTpouTh CE€UeHMS] MHOTOTPAHHMKOB METOJOM  CJIEAOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKHE YEPTEKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUA
CBEPXY, COOKY, CHU3Y.

Pemare 3a7aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpaslaM Win
QIFOpPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI TMPU  PEIICHUH
CTAaHJAPTHBIX MATEMATHYECKUX 33/1a4 HA BBIYMCICHUE PACCTOSIHHA MEXIY ABYMSI
TOYKAMHM, OT TOYKM JO0 TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3a1aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BENMYMH MO 00pa3uam Wiu
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIUICHUH
CTAHJAPTHBIX  MAaTEMATMYEeCKMX 33Ja4 Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS NPSIMBIMH, MEXIY TMNPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M TUIOMIAAA TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
NUPaMHAJA) € TMPUMEHEHUEM (QOPMYJ, BBIYMCIATH COOTHOLIEHHWS MEXKIY
IJIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSMH. CUMMETPHS B TNPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PHCYHKAX.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO 1Iar0B PEIIEHUS, €CIIA YCIOBHS TPUMEHCHUS
3a/1aHkbl B SIBHOH (hopMme.

[IpuMeHsaT  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUU CTEPEOMETPUUECCKUX 331a4.

[IpyBOIMTE MPUMEPBI MATEMATHUYECCKUX 3aKOHOMEPHOCTEH B TPUPOIE W
YKU3HU, PaClIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE: AHAIM3UPOBATH PEATIBHBIC
CUTyalMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyalMd Ha S3BIKE TCOMETPUM, MCCIAEAOBAaTh TIOCTPOCHHBIE MOJEIH C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
NPAKTUYECKUAE 33/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJIMYMH.

11 KVIACC

OnepupoBarh MOHITUSMHU. IUJIMHAPUYECKAs MOBEPXHOCTb, O00pa3yoLIUe
OWIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCTb,
00pa3yronme KOHMYECKOH MOBEPXHOCTH, KOHYC; chepuueckas moBEPXHOCTb.

Pacno3znaBate Tena BpameHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TE BPALLEHUSI.

KiaccugunupoBars B3aMMHOE PaCHOIOKEHUE CPEPhI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIAPOBO# COW, OCHOBAHUE IIAPOBOrO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIIAPOBON CEKTOP.

Bbruncnare  0ObEMBI M TUIOMIAAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
reOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYJL.

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHUMK, BIMCAHHBIHA B cdepy W
OMUCaHHBIM okono cdepbl; chepa, BHHMcaHHAsT B MHOTOTPAHHUK WM TEJO
BPALLECHMUSI.

BbIuMcisaTh COOTHOLICHUS MEXKIY TUIOMIAJSAMU MOBEPXHOCTEH W 00BbEMaMu
MOJOOHBIX TEJL.



H3o6paxkate u3ydaeMble (GUIYpbl OT PYKH W C HPUMEHEHHEM HPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB.

BBINONMHATE (BBIHOCHBIE) MJTOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y;, CTPOUTH CEUCHHUS TEJI BPALLICHHUS.

H3Bnekarb, HMHTEPOPETUPOBATH W MPEOoOpa3oBBIBATH HH(POPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CIHOKEHHS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHUS BEKTOPA HAa YMCIIO, OOBSICHATh, KAKUMHU CBOWCTBAMU OHH O0JIAIAFOT.

[IpuMeHATH NMPaBUIIO NTapaUIeIeUIEA.

OnepupoBarb NOHATHIME: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, Yroid MEXKIY
BEKTOPaMH, CKIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTh CyMMY BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKAY
BEKTOpPaMH, CKaJIApHOEC TMPOM3BEIACHUE, PpACKIAABIBATH BEKTOP MO ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aznasarh IUIOCKOCTh YPABHEHUEM B IEKAPTOBON CUCTEME KOOPAUHAT.

[TpuMeHITh TeOMETPUYECKUE (PAKTBI Ui PELICHHS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIararoliX HECKOJIBKO IaroB PELICHNs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHkbl B SIBHOH (hopMme.

Pewrare nmpocreiiine reoMeTprUYECKUE 3a1a4d Ha NPUMEHEHHUE BEKTOPHO-
KOOPIMHATHOTO METOA.

Pemrare 3amayn Ha AOKAa3arejibCTBO MATEMATHYECKMX OTHOILUICHWH U
HAXO0XJICHUE FEOMETPHUYECKHAX BEIMYMH MO 00pa3uaM WIH aJrOpUTMaM, MPUMEHSS
U3BECTHBIE METObI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHsATs  mpocTEdIline NOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IPU PEIIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE H
JKA3HU, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyuMeHATE MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyalluhd W TPUMEHATh W3YYCHHBIC NOHATHUA B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJAECIUPOBATH  PEalbHBIC
CUTyallud Ha sA3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEINA C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoaunuyectBo uacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
Konrpoabubie | IIpakTnueckne
n/n NPOrpamMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Bbubnuoreka [IOK
1 B 10
BEAICHTHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
5 [IpsiMbie ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 | Bbubnmuoreka [JOK
[TapannenbHOCTE NPSIMBIX U TJIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 IlepnieHAUKYIAPHOCTD NPSAMBIX U 12 bubnuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
bubmuorexa IHOK
4 b% 10 1
HIbT MESULY TIPAMIBIMIL H HAOCKOCTAMH httos://m.edsoo.ru/1¢209¢37
5 MHororpaHHukH 11 1 bubmorexa [TOK
httos://m.edsoo.ru/1¢209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209¢37
7 IloBTOpeHue: ceueHusi, paCCTOSHUS U YTIIbI 4 1 bubmmorexa [TOK
httos://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KonnuyecTBo yacos DJeKTPOHHbBIE
HaumeHoBaHHE pa3aesioB H TeM uudpoBbIie
Ne n/m P Konrpoabubie | IlpakTnueckue (ubp )
NPOrpamMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
bubnuoreka [IOK
1 T 12
eI BpatieriA httos://m.edsoo.ru/1¢209¢37
2 OO0BbémbI TEN 5 1 bubmiorexa [IOK
https://m.edsoo.ru/1¢209¢37
bubmuorexa IOK
3 B 10 1
€KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE httos://m edsoo.ru/1c209637
4 [losTOpenue, o0o0mEeHNE, 7 | bubnuoreka [IOK
CUCTEMAaTH3ALINS 3HAHUH https://m.edsoo.1u/1¢209¢37
OBIIEE KOJIMYECTBO HACOB I10 ITPOT PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacos DJeKTPOHHbIE
Ne aTa uudgpoBbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bcero H3YYeHUS o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
OCHOBHBIE TIOHATUS CTEPEOMETPUU:
TOYKa, MPsiMasi, MIIOCKOCTb,
npoctpancTeo. [IpaBuia
1 I/I?I>)06TI;>KGHI/I$I Hapnc HKax: 1 bubnnorexa LIOK
P pucy . 02.09.2025 | https://m.edsoo.ru/accc77¢cd
HU300paKeHUSI TNIOCKOCTEH,
NapajvIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka
Ilonatus: nepecekaromuecs
2 TJIOCKOCTH, MIEPECEKAIOIIUECS 1 bubmorexa [OK
> 1P H 04.09.2025 |  https://m.edsoo.ru/2d8a9¢99
npsiMast v MIIOCKOCTh
Ilonatus: nepecekaromuecs
3 TJIOCKOCTH, MIEPECEKAIOIIUECS 1 bubmiorexa [IOK
> EP 09.09.2025 | https://m.edsoo.ru/db685¢73
npsiMast v MIOCKOCTh
3HAKOMCTBO C MHOTOI'pPAHHUKaMH,

4 n300pakeHne MHOTOIPAaHHUKOB Ha | bubmmnorexa LJOK
PUCYHKAX, Ha MMPOEKLIHOHHBIX 11.09.2025 | https://m.edsoo.ru/a63959%ed
yepTekax
HauanbHble cBeneHus 0 Kyoe u

5 nupamMuje, ux 2[133'6 TKI/IZI Y (091 (S0 0 1 bubmorexa HOK

PAMILAS, T Paseep ACIH. 16.09.2025 | https://m .edsoo.ru/b30dfF38
CeueHnsi MHOTOTPAaHHUKOB
bubmuorexa IHOK
6 Haua e cBene 0 KyOe 1
AAIBHBIE CEEICHIA O KyDe 1 https://m.edsoo.ru/3d8fd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NUpamMuie, UX Pa3sBEPTKU U MOJEIH.
CeueHust MHOTOIpaHHUKOB

18.09.2025

TTousitue 00 aKCUOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU:

Bbubnuoreka [IOK

! AKCHOMBI CTEPEOMETPHH U CIEACTBUSA 23.09.2025 | https://m.edsoo.ru/OccScdfe
U3 HUX
[TousiTHEe 00 aKCHOMATUYECKOM

g MOCTPOEHUHU CTEPEOMETPHU: Bbubmuoreka [JOK
AKCHOMBI CTEPEOMETPHHU U CIEACTBUSA 25.09.2025 | https://m.edsoo.1u/239¢8cb4
U3 HUX
[TousiTHEe 00 aKCMOMATUYECKOM

9 MOCTPOEHUHU CTEPEOMETPHU: Bbubnmuoreka [JOK
AKCHOMBI CTEPEOMETPHHU U CIEACTBUSA 30.09.2025 | https://m.edsoo.ru/65c6b106
U3 HUX
[TousiTHE 00 aKCMOMATUYECKOM

10 MOCTPOEHUHU CTEPEOMETPHU: Bbubnmuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U CIEACTBUSA 02.10.2025 | https://m.edsoo.ru/258fc245
U3 HUX
B3anMHO€ pacnonokeHue NpsiMbIX B

1 IIPOCTPAHCTBE: NIepeceKaroInect, bubmmnorexa LIOK
MapajuIeNIbHbIE U CKPEIINBAOIINECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
ITapannenbHOCTb NPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE:

12 napajjiesbHble NPSIMbIE B bubmorexa [IOK

. 09.10.2025 | https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; NapajlIeIbHOCTb TPEX
MPSIMBIX

13 ITapannenbHOCTb NPSIMBIX U bubnuorexa LIOK
TJIOCKOCTEH B MPOCTPAHCTBE: 14.10.2025 | https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

ITapannenbHOCTL MPSIMON U

MJIOCKOCTH
14 VYTl ¢ COHANPaBICHHBIMU Bbubnmuoreka [JOK
CTOPOHAMU 16.10.2025 | httns://m.eds00.ru/9f4071b9
15 VYron Mexny npsMbIMH B Bbubnuoreka [IOK
MPOCTPAHCTBE 21.10.2025 | httos://m.edsoo.ru/fe733862
16 Yron Mexay npsiMbIMU B Bbubnmuoreka [JOK
NPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTD MIOCKOCTEH: bubnuoreka [IOK
MapajuieNbHbIE TNIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e 18255
18 CBoiicTBa mapaIeIbHBIX bubmmorexa LIOK
TJIOCKOCTEM 11.11.2025 | https://m.edsoo.ru/e504d656
[IpocTeiimme nmpoCTpaHCTBEHHBIE
19 ¢$uUrypbl Ha MJIOCKOCTU: TETPAd bubmmorera LIOK
P TETPEAP. 13.11.2025 | hitos.//m.edsoo.ru/4a28dc02
Ky0, mapajuienenumnen
Bbubnuoreka [IOK
20 II i
OCTPOCHIE CCHCHIH 18.11.2025 | https://m edsoo.ru/1d434d0f
Bbubnuoreka [IOK
21 II i
OCTPOCHIE CCHCHIH 20.11.2025 | https/m edsoo.ru/ec26fe3d
KontponbHas pabora no teme
2 "IIpsiMBle U MJIOCKOCTHU B bubnuorexa LIOK
npoctpaHcTse. [lapannensHocTh 25.11.2025 | https://m.edsoo.ru/9a0a9%56
MpPSIMBIX U MJIOCKOCTEH"
IepnieHAUKYNSIPHOCTL TIPSIMON U
23 HJ‘I(I))CKO(f”[FI/I'};Ie pneH WK I.])'IH HbIE bubmorexa [OK
 TEPTERATIEY P 27.11.2025 |  httos:/m.edsoo.ru/b19f6asd
MPsIMBIE B TIPOCTPAHCTBE
iy IIpsiMble mapasienbHble U bubmmnorexa LIOK
NEPUEHANKYISIPHBIE K TNIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0acl1¢95



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

25 IIpsiMble mapasienbHble U bubmmnorexa LIOK
NEPUEHANKYJISIPHBIE K TUNIOCKOCTH 04.12.2025 | https://m.edsoo.ru/ba545966

26 IIpusHak nepneHIuKyIspPHOCTH bubmmnorexa LIOK
MPSIMON U TNTIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46

7 [IpusHak neprneHaUKYISIPHOCTH Bbubnmuoreka [IOK
MPSIMON U TNTIOCKOCTH 11.12.2025 | https://m.edsoo.1u/79165d15

)8 Teopema o npsimoit bubmmnorexa LIOK
MEePIIEHANKYJISIPHON MIOCKOCTH 16.12.2025 | https://m.edsoo.1u/635¢5087

29 Teopema o npsimoit bubmmorexa LIOK
NEePNEeHAUKYJIAPHOHN MIOCKOCTH 18.12.2025 | https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bubnuorexa [IOK
NEePNEeHAUKYJIAPHOHN MIOCKOCTH 23.12.2025 | httos://m.edsoo.ru/7d18834b
IT aKJio e:

N
pacero RO : 25.12.2025 | https://m.cdsoo.ru/33¢477d3
paccTosiHue OT NPSMOH 10 MIIOCKOCTH
Ilepne aKJio e:

52| pacerosure or rowkn 10 mrockoc biGorera LIOK
PACCTOAHNE OT TORICH 10 T ’ 30.12.2025 | hitps//m.cdsoo ru/66fcfadd
paccTosiHue OT NPSMOH 10 MIIOCKOCTH
Ilepne aKJIo e:

. e BuGuorexa [[OK
PaCCTOARIE OT TORKH A0 T ’ 13.01.2026 | httos//m edsoo.ru/a5b7b8e3
paccTosiHue OT NPSMOH 10 MIIOCKOCTH

y IlepneHnuKysIsip ¥ HAKJIOHHBIE: BiGmorexa LIOK
PACCTOTINE OT TOTICH A0 TIOCKOCTH, 15.01.2026 | https://m edsoo ru/dbee22be
paccTosiHue OT NPSMOH 10 MIIOCKOCTH

35 YTiabl B IPOCTPAHCTBE: YO MEXAY bubmmoreka LIOK
MPSIMOM U TNIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJj, JTUHEHHBINH yroa bubmmnorexa LIOK
IBYTPAHHOIO yIJjia 22.01.2026 | httos://m.edsoo.ru/5fa0b3ce



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJl, JUHEHHBIN yroga

Bbubnuoreka [IOK

37
IBYIPAHHOIO yIjia 27.01.2026 | https://m.edsoo.ru/c7¢777ed
IlepneHaUKYISIPHOCTD INIOCKOCTEMN!
38 I lestaKH neyneg HUKYJISIPHOCTH OB bubnuorexa LOK
P "PHICHANKY TP HBYX 29.01.2026 | https://m.cdsoo rufec3e2da3
IUIOCKOCTEH
IlepneHaUKYISIPHOCTD INIOCKOCTEMN!
39 I ESHaIf[ neyneg HUKYJISIPHOCTH OB bubnuorexa LOK
P vp AHEYIAD ABYX 03.02.2026 | https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEH
IlepneHaUKYISIPHOCTD IUIOCKOCTEMN!
40 I lestaKH neyneg HUKYJISIPHOCTH OB bubmmorexa HOK
P PHEHAMIY AP By 05.02.2026 |  hitps:/m.cdsoo ru/ba75dc37
IUIOCKOCTEH
4] Teopema o0 TPEX MEPHIEHIUKYIISAPAX bubmorexa LOK
P pex TICPHICHAMKYIAP 10.02.2026 |  hitps://m.edsoo ru/e4972cdc
42 Teopema o0 TPEX MEPHIEHIUKYIIAPAX bubnuorexa LOK
P pex TEPTICHARKYIAP 12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o0 TPEX MEPHIEHIUKYIIIPAX bubmmorexa HOK
P pex EPTCHARIYIAP 17.02.2026 | https://m.cdsoo.ru/9f246736
KontponbHas paborta no remam
44 "IlepnieHANKYIAPHOCTD MPSIMBIX U bubnuorexa [IOK
riockocte" u "Vriel Mexny 19.02.2026 | https://m.edsoo.ru/56971ef3
MPSIMBIMHU U TJIOCKOCTSIMU"
[lonsiTie MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOTPAHHUKA,
45 BBIIIVKJIbIE Y HEBBIIIVKJIBIE bubmorexa OK
Y Y i 24.02.2026 | https://m.edsoo.ru/2d24¢873
MHOTOTPaHHUKH; Pa3BEépTKa
MHOTOTPaHHHKA
46 IIpusma: n-yronapHas npusma, rpaHu bubnuorexa [IOK
Y OCHOBAHWUsI MIPU3MBIL, IIpsiMast U 26.02.2026 | https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

HAKJIOHHASI TPU3MBI;, OOKOBasI 1
MOJIHAs MOBEPXHOCTH MPU3MBbI

ITapannenenunen, npsiMOyroJbHbIN

Bbubnuoreka [IOK

47
napasuiesIenuIe ] U ero CBOMCTBA 03.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroyibHas nupaMunia,

aHU U OCHOBAHHE MUPAMU/IBI,
48 g())KOBas[ U MOJIHASA HOBE XHOCTB bubmorexa [IOK
P B 05.03.2026 | https://m.edsoo.ru/fblcdOas
MAPaMUIbL, MPABUJIbHAS U yCEUEHHAS
nupamuaa
[IpaBusibHBICE MHOTOTPAHHUKU:
MOHSITUE TIPABUIBHOTO

49 MHOTOIpaHHMKA;, MPaBUibHasI IPHU3Ma bubmmnorexa LIOK
U NIPABUJIbHAS TUPAMULA, 10.03.2026 | https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHASI TUPAMHIA
U TIPaBWJIBHBIA TETPAdApP; KyO
IIpencraBnenue o0 NpaBUIIBHBIX

50 MHOTOTPAaHHUKAX. OKTad bubmorexa [IOK

P - OKTadp. 12.03.2026 | hitps://m edsoo.ru/a0fddSbf
TONIeKa’ AP U UKOCABP.
CumMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTHU. DJIEMEHTBI Bbubnuoreka [IOK
CHMMETPHUH B TUPAMHUIAX, 17.03.2026 | https://m.edsoo.ru/b9e777d9
napajiejenuneaax, mpaBUIbHbIX
MHOTOTPaHHHUKAX
Brrancnenue 31€MeHTOB

52 MHOTOTPAHHHKOB: pédpa, MTUaroHaIn bubmorexa [IOK

P - PEOPa, ’ 19.03.2026 | https://m edsoo.m/6edbecef
YTJIbI

53 [Tnomans OOKOBOM MOBEPXHOCTU U bubmmorexa LIOK

MOJHON NOBEPXHOCTHU MPSIMOH 24.03.2026 | https://m.edsoo.ru/37d84157



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

MPU3MBI, TUIOLAb OCHOBAHUH,

TeopeMa 0 OOKOBOW MOBEPXHOCTH

MPSAMON MPU3MBI

ITnomans OOKOBOH MOBEPXHOCTH U

MOBEPXHOCTHU NPABUJILHON

54 MUPAMUJIBL, TEOPEMA O THIOIATN bubnmorexa LIOK
. . . 26.03.2026 | https://m.edsoo.1u/5603¢30b
OOKOBOI MOBEPXHOCTH YCEYEHHOMN
TTUPAMHU/TBI
55 KontponbHas pabora no teme bubmmnorexa LJOK
"MHororpanHuKu" 07.04.2026 | https://m.edsoo.ru/a95f5c04
) Bubnmuoreka [JOK
56 II 6 06
OHATHE O 0OBENE 09.04.2026 | https://m.edsoo.ru/7ad0020b
. bubmmorexa LIOK
57
Obwem mitpamizo! 14.04.2026 | https://m edsoo.ru/235171b3
58 O0BéM upamMubl bubnuorexa LOK .
16.04.2026 | httns://m.edsoo.ru/f47dfefd
59 OOBbéM TUpaMuIbI budnuorexa LOK
21.04.2026 | https://m.edsoo.ru/79¢10312
. bubmmoreka LIOK
60
Obwem mipamizot 23.04.2026 | https:/m.cdsoo.ru/2faadc3f
61 O0BEM PU3MBI bubnmorexa LIOK
28.04.2026 | https://m.edsoo.1u/79853608
62 OOBéM TTPU3MBI bubnmorexa [IOK
30.04.2026 | https://m.edsoo.ru/1¢053890
. bubmmorexa LIOK
63 O
OveM npi3MbI 05.05.2026 | https//m.cdsoo.ru/482d3f51
64 KontponbHas pabora no teme bubmmorexa LIOK
"O0BEMBI MHOTOTPAHHUKOB" 07.05.2026 | https://m.edsoo.ru/28a6573¢



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
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https://m.edsoo.ru/28a6573c

65

[ToBropenue, obodimenne
CUCTEMAaTH3ALINS 3HAHUH.
ITocTpoenue ceueHuii B
MHOTOTPaHHUKE

12.05.2026

Bbubnuoreka [IOK
https://m.edsoo.ru/098bedad

66

[ToBropenue, obodmenne
CHUCTeMAaTU3aLYsl 3HAHUM.
Brruncnenue pacCTOSHUN: MEXKIY
IBYMSI TOUKaMH, OT TOYKH J10
MPSIMOM, OT TOUKH JI0 TJIOCKOCTH,
MEXAY CKPELINBAIOIIIMUCS
MPSIMBIMHU

14.05.2026

Bbubnuoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas KoHTpOJbHASA paboTa

19.05.2026

bubnmuorexa IIOK
https://m.edsoo.ru/b9146bc0

68

IToBTOpenue, obobIeHNe
CHUCTEMATU3ALUs 3HAHWH.
Bruucnenue yrios: mexay
CKPELUBAIOIUMHUCS MPSIMbIMH,
MeXAY NPsIMOH U IJIOCKOCTHIO,
IBYTPAHHBIX YIJIOB, YIJIOB MEXKAY
MJIOCKOCTSIMHU

21.05.2026

bubmuorexa IOK
https://m.eds00.ru/56765¢8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/098bedad
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https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

KonnyecTBo uacos DJeKTPOHHbIE
Ne aTa uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue A p
n/n Bcero H3YYeHUs o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: ueHTp, paguyc,
1 JUaMeTp; TUIOIIAb MOBEPXHOCTH 1 bubmiorexa [IOK
’ 02.09.2025 | https://m.edsoo.ru/0341bc2b
chepsl
Bsaumuoe pacnonoxenue chepol u
2 MJIOCKOCTH, KacaTeNbHasl MI0CKOCTh 1 bubmiorexa [OK
’ 09.09.2025 | https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 H3o0paxenue chepsl, mapa Ha | bubmmorexa LIOK
mockoct. CedeHus mapa 16.09.2025 | https://m.edsoo.ru/be 15712
[unmuHapudeckasi MOBEPXHOCTD,

4 o0pasyromuye HHUIHHAPUIECKON | Bbubnmuoreka [IOK
MOBEPXHOCTH, OCh LUJIUHAPHUYECKON 23.09.2025 | https://m.edso00.ru/6054b8cl
MOBEPXHOCTH
Humuaap: ocHOBaHUS 1 OOKOBAs

5 MOBEPXHOCTh, 0OPa3yroLIas U OCh; | Bbubnmuoreka [IOK
TJI01a 1 OOKOBOM U TTOTHOM 30.09.2025 | https://m.edsoo.ru/188{6216
MOBEPXHOCTH
HzobpakeHne LUIMHAPA HA
mockocTu. Pa3zsépTka uunuHapa.

6 Ceuenust LUIMHAPA (TNIOCKOCTHIO 1 bubmorexa [TOK

. ’ 07.10.2025 | https://m.edsoo.ru/016e25¢b
napajie IbHON WIn
MEPIICHAUKYJIIPHOM OCH LIHJIMH/IPA)
Bbubnuoreka [IOK
7 Konnueckasi HOBEpXHOCTh 1
P ’ https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pasyromue KOHMIeCKOn 14.10.2025
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKON MOBEPXHOCTH
Konyc: ocHOBaHue U BepIINHA,
8 oOpasyroimas 1 oCh; IJIOWIAlb bubmorexa LIOK
N N 21.10.2025 | https://m.edsoo.ru/897dd3b2
OOKOBOH H MOJIHOW MOBEPXHOCTH
YceuéHnblii KOHYC! ve u
9 BBICOTA, OCHOBaIi,I/(I:ﬂ (1)46gjf<}:130af ) bubmorexa LIOK
’ 11.11.2025 | https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
HzobpakeHne KoHyca Ha
miockocTu. Pa3BépTka KoHycCa.

10 Ceuenus koHyCa (TJIOCKOCTBIO, Bbubnmuoreka [IOK
NapajuieIbHON OCHOBAHHUIO, U 18.11.2025 | https://m.edsoo.ru/Obde 1be8
MJIOCKOCTBIO, POXOASIIEH Uepe3
BEPLLIUHY)

1 KomOuHarms Ten BpameHust u Bbubnmuoreka [IOK
MHOTOTPAHHUKOB 25.11.2025 | https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONUCAHHBIN OKOJIO

12 cepsl, cdepa, BIUCaAHHAS B Bbubnmuoreka [IOK
MHOTOTPAHHUK WJIHU B TEJO 02.12.2025 | https://m.edso0.ru/0b136158
BpaIeHUs

13 INonsitne 06 06béme. OCHOBHBIE Bbubnuoreka [IOK
CBOHCTBa OOBEMOB TeIN 09.12.2025 | https://m.edsoo.ru/26a03fb7

) Bbubnmuoreka [IOK
14 Obém uimiApa, KoRyca 16.12.2025 | https://m edsoo.n/5513d87b
" Bubnmuoreka [IOK
15 ObneM wapa i nyoma: chepbt 23.12.2025 | https://m.edsoo.ru/d189bde2
16 [TonoOHbIe TeNa B MPOCTPAHCTBE. bubmmnorexa LJOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

CooTHOWEHUs MEXKIY TUIOIIAISIMHU 30.12.2025 | https://m.edsoo.ru/810cfleb
MOBEPXHOCTEMN, 00BEMaMHU
MMOIOOHBIX TEJl
7 KonTponpHas pabora no temam bubmmnorexa LIOK
"Tena Bpamenus" u "O6bemMbl Ten" 13.01.2026 | https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha miockocTu u B Bbubnmuoreka [JOK
MPOCTPAHCTBE 20.01.2026 | https://m.edsoo.ru/Scaefclb
19 Cio)keH1e U BBIMUTAHUE BEKTOPOB budmiorera LHOK
P 27.01.2026 | https://m.cdsoo ru/23f4£089
20 YMHOKEHHe BEKTOpa Ha YHUCIIO Bubmiorexa IIOK
P 03.02.2026 | https://m.edsoo.ru/dec379¢b
PasznoxeHne BekTopa Mo TpEM
21 HEeKOMILJIaHAapHBIM BEKTOpaM Bubmuorexa LIOK
P pa. 10.02.2026 | https://m.edsoo.ru/a28fd74¢
IIpaBuno napannenenunena
Peinenue 3anad4, CBI3aHHBIX C
22 OpUMEHEHHEM MPAaBMJI IEUCTBUHA C budmiorera LHOK
P pasiiA 17.02.2026 | hitps//m edsoo.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBIN METO
23 I I/IpiLHGHI/II/I reOMef MYECKUX ) Bromrorexa IIOK
PHP P 24.02.2026 | https://m.cdsoo.ru/d3alfe30
3amad
IIpsamoyronpHas cucrema
iy KOOPJMHAT B IPOCTPAHCTBE. bubnuorexa LIOK
Koopaunate! Bektopa. [Ipocrerimue 03.03.2026 | https://m.edsoo.ru/48db7058
3a7a44 B KOOpAMHATaX
Yroa me BEKTOPaMHU.
25 Ckans H>(I)<§}1,'I 01/133163 eHue Bubmorexa LIOK
prioe Hporssed 10.03.2026 | hitps://m edsoo ru/725cffc4
BEKTOPOB
26 Brmucnenue yrios mexay bubmmnorexa LIOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

MPSIMBIMHU U TUIOCKOCTSIMH 17.03.2026 | https://m.edsoo.ru/8efbe78¢
KonTponbHast pabora o Teme
27 "BeKTOpbl 1 KOOPIUHATHI B bubmorexa [IOK
" 24.03.2026 | https://m.edsoo.ru/77¢22fcS
MPOCTPAHCTBE
[TosTopenue, oboOIIeHNE U
)8 CHUCTEMATHU3AIIUS 3HAHHH. Bubmuoreka [IOK
OcHosHable GUrypsl, GaxTs, 07.04.2026 | https://m.edsoo.ru/1780basd
TEOPEMBI Kypca TUTAaHUMETPUH
[TosTOpenue, obobIIeHUe U
29 CHUCTeMAaTHU3aLWsl 3HAHUIM. bubmmorexa LIOK
OcHosHuble GUrypsl, GaxTsr, 14.04.2026 | https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAaHUMETPUH
[TosTOpenue, obobIeHUe U
30 CHUCTEMATH3aLINs 3HAHUH. 3a1a4uu bubmmoreka LIOK
TUIAHUMETPHUH U METOIBI UX 21.04.2026 | https://m.edsoo.ru/7491efe0
PELICHUs
Ilosropenue, obodmenue u
31 CHUCTEMATHU3aIINs 3HAHUH. 3a1a4uu bubmmorexka LIOK
TUIAHUMETPHUH U METOIBI UX 28.04.2026 | https://m.edsoo.ru/4dffda97
pELICHUs
Iloeropenue, obodmenue u
17 CHUCTeMAaTU3aLYsl 3HAHUM. bubmmoreka LIOK
OcHosHuble GuUrypsl, GaxTsr, 05.05.2026 | https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUH
Bbubnuoreka [IOK
3 Hroroeast KoHTpOTbHas pabota 12.05.2026 | https://m.edsoo.ru/ec24dfc2
34 IToBropenue, oboduieHNe U bubmmnorexa LIOK
CHUCTeMaTU3alusl 3HAHUI 19.05.2026 | https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIposepsiemble npeaMeTHBbIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 00uero odopazoBaHust
pesyabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, NPSAMas, IIOCKOCTb
- IIpuMeHATE aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX INPU PELIeHUU
' reOMeTpUYECKHX 3a/1a4
73 OnepupoBaTb MOHATUSAMU. NapaUIEIbHOCTb W MNEPIEHAUKYJISPHOCTH
' MPSIMBIX U MJIOCKOCTEN
74 KnaccuduumpoBaTe B3aMMHOE PACIOJIOXKEHHUE NMPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: ABYTPAHHBIN YroJi, TPpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIJIa, TUHEHHBINA yroJ IBYTPAHHOTO YIJIa, TPaayCHast
Mepa ABYTrpaHHOro yria
76 OnepupoBaTh MOHATUSMHU. MHOTOTPAHHUK, BBINYKJIBIM M HEBBIMTYKJbIH
' MHOIOTpaHHUK, 3JIEMEHTbl MHOTOIPaHHUKA, [TPaBHIIbHbBIII MHOTOIPaHHUK
77 Pacno3HaBaTh OCHOBHBIE BHBI MHOTOTPAHHUKOB (THpaMuia, MpHU3MAa,
' MPSIMOYTOJIBHBIN Mapauiesenuries], Kyo)
KnaccupuumpoBaTe  MHOTOTPaHHUKH, BbIOMpas  OCHOBAaHUS UL
- kjaccupukauuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOTPAaHHHKH,
' NIpaBWJIbHbIE MHOIOTPAHHUKM, TIPAMblE M  HAKJIOHHbIE IPU3MBL,
napajuIeIeUIe bl)
9 Onepuposatb MOHATUSIMU: ceKy1as IJIOCKOCTb, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP NPUHLMIIBI  TIOCTPOSHHUS  CEYEHUH  MHOTOTPAaHHHKOB,
' UCIIOJIb3YsI METOJ CJIEIOB
_ Ctpouth cedyeHHs] MHOTOIPaHHHUKOB METOJIOM CJEJOB, BbIMOJHATH

(BBIHOCHBIC) TJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYP:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematsp 3a4avui Ha HaXOXACHHUEC T'COMECTPUICCKUX BEJIMYUH IO o6pa3uaM
WJIN aJICOpUTMaM, MPUMECHASA H3BECTHLIE AHAJIUTHYCCKUE METOAbI IIPU
pemi€eHK CTAHAAPTHBIX MATEMATUYCCKHUX 3aJad Ha  BbIUHCIICHUE
paCCTOﬂHI/Iﬁ MEXKAY ABYMsS TOUYKAMH, OT TOYKHU HO HpﬂMOI\/'IJ OT TOYKH OO

MJIOCKOCTHU, MEKAY CKPCIIUBAOIUMUCS MTPAMBIMUA

7.13

Pemarp 3agaun Ha HaXOXKIEHHE FEOMETPUUECKUX BEJIMUYUH 1O oOpas3nam
WUIN aNropuTMaM, NPUMEHssT W3BECTHBIC AHAJIUTHUYECKUE METOABl MPH
pelLIeHNH CTAHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIUUCIEHUE YIJVIOB
MEXAY CKPEIIUBAKOIUMUCA NPSIMBIMH, MEXNY NPSMONW U IIOCKOCTBIO,

MECXKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

7.14

Beraucasate 00bEMBI M TUIOINAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMua) ¢ MPUMEHEHHEM (POPMYIL, BBIUUCIIATD COOTHOLIEHUS
MEXIY TUTOINASIMHE MOBEPXHOCTEH, 00BEMaMu NOJO0HBIX

MHOT'OrpaHHUKOB

7.15

OnepupoBaTb MOHATUSMHU. CUMMETPHUsl B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPBI

7.16

UzBnekatp, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH WH(POPMALHIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NPEACTABICHHYIO Ha

4epTeKax U PUCYHKAX

7.17

[IpuMmeHsATe reomeTpudeckie (akThl AN PELICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANOJararliuX HECKOJBKO WLIArOB PELICHHs, €CJIH YCJIOBHS

MPUMEHEHHS 33]JaHbI B IBHOW (hopMme

7.18

IlpumensaTe mnpocTeiiune MNPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IMPU PEIICHUN CTCPCOMETPUICCKHX 3ada4

7.19

IIpuBoauTh mMpuUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOAE U

JKU3HH, PAaCIO3HABATDH MPOABJIICHUEC 3aKOHOB IrCOMETPUUN B UCKYCCTBE

7.20

[IprMeHATh MOJy4YeHHBbIE 3HAHUS Ha MTPAKTHKE. aHAIN3HPOBAThH PeabHbIE
CHUTyalluM ¥ TPUMEHSTb H3YYCHHbIE TIOHSATHS B IPOLIECCE IIOMCKA
peleHus MaTeMaTHYeCKU copMyUpOBaHHON npobemsl,
MOJIEIUPOBATh PEAbHBIE CUTYALlMU Ha S3bIKE T€OMETPHH, HCCIEeIOBAThH
NIOCTPOEHHBIE MOZAEIH C HCIIOJNb30BAHHEM T'€OMETPUYECKUX MOHSITHH U
TEOpEeM, ammapara anreOpbl, peraTh NPaKTHUECKUE 3aJa4H, CBA3aHHBIC C

HaXOXKXKACHUEM rCOMECTPHUIYCCKUX BEJIUYINH




11 KIIACC

Kox IIpoBepsiemble npeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/ibHOI IPOrPaMMBbI CpeHero 00mero o0pa3oBaHus
pe3yJjbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMU: HHJIHMHIPUIECKAs] TIOBEPXHOCTh, 00pasyroIne
61 LWIMHAPUYECKOW TOBEPXHOCTH, LMJIMHAP, KOHUYECKas IMOBEPXHOCTb,
' oOpasyromme KOHHYECKOW  IMOBEPXHOCTH, KOHyC, cepuueckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (IIIMHAP, KOHYC, cdepa U map)
6.3 OOBsCHATH CITOCOOBI MONYYEHUS TEJ BPAICHHUs
6.4 KnaccuguumpoBarh B3aMHOE PacIoyiokeHue chephl U MIOCKOCTH
OnepupoBaTh TNOHSATHSMU. INAPOBOH CErMEHT, OCHOBAHHWE CErMEHTA,
6.5 BBICOTA CECMEHTA, LIAPOBOW CJIOH, OCHOBAHME LIAPOBOrO CJIOs, BBICOTA
IIAPOBOTO CJIOS, [IAPOBOH CEKTOP
66 Bemucnare oO6béMBI M IUIOMIANM MOBEPXHOCTEH TeNl  BpaIleHHs,
' reOMETPHUYECKHUX TeJl C MPUMEHEHHEM (hOpMY.T
OnepupoBath NOHSATHAMU. MHOTOTPAHHUK, BIHCaHHBIH B chepy u
6.7 OMUCaHHBIN OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpaLICHHUS
63 BbMUCTATE COOTHOWIEHHMS MEXKAY IUIOIIAASIMH  TIOBEPXHOCTEH W
' 00BEMaMH TOTOOHBIX TEJ
69 HzobpakaTe m3y4aeMeie GUTYypPHl OT PYKH U C MPUMEHEHHEM IPOCTHIX
' YEePTEIKHBIX HHCTPYMEHTOB
BoeImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpxy, COOKy, CHH3Yy, CTPOUTb CEUCHUsS Tel
BpaLICHHUS
UzBnekath, MHTEPNPETUPOBATh U MpeoOpa3oBbIBATH HH(YOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NPEACTABICHHYIO Ha
YepTerkax U pUCYHKaX
IIpumensaTh reoMerpudeckue (HakTbl A PEIIEHHUS] CTEPEOMETPUICCKUX
6.12 3ama4, MPENNoJaraiiuX HECKOJNbKO IIaroB PELIEHUs, €CJIH YCIOBHsI
NPUMEHEHHUs 331aHbl B SIBHOH (hopme
6.13 OmnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonHsTh HGfICTBPI;[ CJIOKE€HUA BEKTOPOB, BbIUMTAHUA BEKTOPOB U
YMHOXKCHHA BCKTOpPa Ha YHCIIO, O6"b$[CH$ITb, KaKMMH CBOMCTBAMHU OHH

o0yamaroT

6.15

IIpuMeHsTE MpaBUiIo Napajiesenunena Npyu CIoKeHUH BEKTOPOB

6.16

OHepI/IpOBaTb MOHATHUAMU:. ACKAPTOBBI KOOPAWHATBI B TMPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOPA,
yrojua MECXKAY BEKTOpaMH, CKaJIApHOC MPOU3BCACHUC BEKTOPOB,

KOJUTMHCAPHBIE 1 KOMILJIAHAPHBIC BEKTOPbI

6.17

HaxonuTe cymMMy BEKTOPOB M NMPOU3BEAEHHE BEKTOpPAa HA YHCIO, YIodi
MEXly BEKTOpaMH, CKaJlipHOe MPOU3BE/leHNE, PacKiIa blBaTb BEKTOP MO

ABYM HCKOJUIMHEAPHBIM BEKTOPaAM

6.18

BaHaBaTb MJIOCKOCTh YPAaBHCHHUEM B I[eKapTOBOfI CUCTEME KOOPpAUHAT

6.19

Pemate mpocreillune reOMETpUYECKHE 33aJadd  Ha [PUMEHEHHE

BEKTOPHO-KOOPAWHATHOI'O METOAA

6.20

Pematsp 3aJa4Yu Ha AO0Kas3aTejJbCTBO MATEMATHUYCCKUX OTHOWIEHUH U
HaXOXXACHUEC T'COMETPUUCCKHUX BCJIUYHH IO o6pa3uaM WU aJIrOpUTMam,
MMPUMECHSAA HU3BECTHBIC METOAbI npu peICHUA CTaHAAPTHBIX

MaTEMATHYECCKUX 3ada4

6.21

IlpumensaTe mpocTeiiine MNpPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IPU PEIICHUN CTCPCOMETPUICCKHX 3ada4

6.22

IIpuBoauTh MpUMEpbl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEHW B MPUPOIE U

JKHU3HU, PACMIO3HABATE NPOABJICHUE 3aKOHOB T’COMETPUU B UICKYCCTBE

6.23

IIpuMeHsTe mOJSy4YeHHBIE 3HAHMS Ha TMPAKTUKe: aHAJIU3UPOBATH
peasbHble CUTyallud M TPUMEHATb M3Y4Y€HHbIE MOHATHUSA B Ipoliecce
NONUCKA PELICHHUS MaTeMaTU4YeCKH C(HOPMYJIUPOBAHHON MPOOIEMBl,
MOJZICJINPOBATh PEajibHble CUTYALlUU Ha SI3bIKE N€OMETPUHU, UCCIENOBATh
MOCTPOEHHBIE MOJEIU C HCHOJB30BAHUEM I€OMETPUUYECKUX IMOHATHH U
TEOpeM, amnmapara anreOpsl, pelaTb NPaKTHUECKUE 3aa4uH, CBSI3aHHbBIE C

HaXOXKACHUEM 'COMETPUYCCKUX BEJIMYNH




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

10 KVIACC

Kon

IIposepsieMblii 21eMEHT COAEPKRAHMS

I'eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mpsMasl, IUIOCKOCTb, MPOCTPAHCTBO.
ITonsitTne 00  aKCMOMAaTHYECKOM — IOCTPOCHHH  CTEPEOMETPHH.  AKCHOMBI

CTEPEOMETPHUHU U CIIEACTBUS U3 HUX

7.2

BzaumHOe  pacnosiockeHHE ~ NpsIMBIX B IIPOCTPAHCTBE.  IEpeCceKaroluecs,
napajulefibHble W CKpeluuBaroliuecs Impsimble. IlapamienpHOCTb MNpSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajjieNibHble IMpsMble B  [IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSMBIX, MapajlIeNIbHOCTh NMPSAMOM M IJIOCKOCTU. YTIBI C
COHAIIPAaBJICHHbBIMH CTOPOHaMH, YroJl MeXAy IMpsMbIMU B IPOCTPaHCTBE.
[TapanneabHOCTh MIOCKOCTEN: MapajiesibHble TIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wockoctei. IIpocreiimye npocTpaHCTBEHHbIE (UTYPBI HAa IUIOCKOCTH: TETPa’Ip,

KyO, mapajuieNenuriesn, NoCTPOSHHE CeUeHH

73

IlepnieHOUKYIAPHOCTh NPSIMOM W IJIOCKOCTH: MNEPNEHAUKYJIAPHbIE MpPSIMbIE B
MIPOCTPAHCTBE, MPsIMble NMapaJljIeNIbHbIE U NEPIIEHAUKYIAPHBIE K MJIOCKOCTH, MPU3HAK
NEPNEeHAUKYJIAPHOCTH NPSIMON U INIOCKOCTH, TEOPEMA O MPAMON NEPIEHAUKYISIPHON
IJIOCKOCTH. YTIJbl B MPOCTPAHCTBE. Yrojd MEXAy IMpPsIMOH U IIOCKOCTBIO,
IOBYTPAHHBIA YIroOJ, JMHEHHBbIM yron JAByrpaHHoro yrua. llepnenaukymsap u
HAKJIOHHBIE. PAaCCTOSSHHE OT TOYKH A0 IUIOCKOCTH, PAacCTOSHHE OT MNPsIMOM A0
IUTOCKOCTH, TIPOEKLHsI (PUTypBl Ha TUIOCKOCTh. IleprneHAnKyIsIpHOCTh TIOCKOCTEH!
MpU3HAK  MEePHNeHAUKYJSPHOCTH  ABYX  IUIockocTend.  Teopema 0O  Tpéx

NEePNEeHAUKYIAPax

7.4

IloHATHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOIPAHHMKA, BBINYKJIbIE H
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas
npuU3Ma, TPAHU U OCHOBAHHUS NPU3MBI, NpsiMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
MOJIHAsA MOBEPXHOCTh npusmel. [lapannenenunen, npsiMOyroNbHBINA NapaIeNICIHIIET
U ero cBoicTBa. Ilupamuna: n-yrojapHas nupamMuaa, rpaHd U OCHOBAHHUE NMUPAMUALL,
OOKOBast M TOJIHAsI MMOBEPXHOCTh NMUPAMUABL, MPABUJIbHAA M YCEUEHHAs] MUPAMUAA.

D1eMeHThI Npu3Mbel MW MNHUPAMHIBL. HpaBI/IJ'IbeIe MHOT'OTrpaHHUKH. TIOHATUEC




MPaBUJIPHOTO MHOIOIPAaHHMKA, MpaBUJIbHAs MNpPU3Ma W MpaBUJIbHAs NHPAMUJA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPAMUIA U MPABIIIbHBIN TeTpasnp, kyO. Ilpencrasnenne
O MPaBWJIbHbIX MHOTOTPaHHUKAX: OKTa’Ap, AOAeKka’ap U ukocadapyrue CeueHus

MPU3MBbI U TUPAMH I bI

7.5

CummeTpusi B TIPOCTPAHCTBE. CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTH. DJIEMEHTBI CUMMETPHUH B MUPAMUJAX, MapajuieNenunenax, mpaBuIbHbIX

MHOTr'OIrpaHHUKax

7.6

Bbrucienne 3J€MEHTOB MHOTOTPAaHHHMKOB: péOpa, auaroHanw, yribl llnomans
OOKOBOW TMOBEPXHOCTH U TIOJHOH TIOBEPXHOCTH MPSIMOW MPU3MBI, ILJIOMIATb
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsAMOi mpu3Mbl. [lnomans 6oxoBoi
MOBEPXHOCTH W IOBEPXHOCTH MPAaBWIBHOW MNUPaMUAbL, Teopema O IIOLAau

yceuénHoi mupamunel. [Torstre 00 o6béme. OObEM MHpPaMHIbI, TIPU3MBI

7.7

ITonoOubIe Tena B mpocTtpancTse. COOTHOIICHUS MEXKTY TUIOLIAIIMU TIOBEPXHOCTEH,

00BEMaMU MTOIOOHBIX TEN

11 KVIACC

Kon

IIposepsieMblii 21eMEHT COAEPKRAHMS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yOIne MIIHHIPUIECKONH OBEPXHOCTH, OCh
LUIMHAPHYECKOH MoBepXxHOCTU. LlmnuHp: ocHOBaHMS M OOKOBAasi MOBEPXHOCTb,

oOpasyroias 1 och, MJIOIab OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konuyeckasi TOBEpXHOCTb, 00pa3yIoIue KOHMUECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYeCKOH moBepxHOCTH. KoOHyC: OcHOBaHMe U BeplIMHA, OOpasymommas W OChb,
wiomanab OOKOBOW M TOJHOH MOBEPXHOCTU. YCEUEHHBIH KOHYC: oOpasyrooluue u

BbICOTA, OCHOBAHUA U OokoBast MOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, panuyc, IuameTp, TUIOMAb OBEPXHOCTH cdepbl. BanmHoe

pacrionokeHre chepbl U IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, IUIomanb

cepsr

6.4

HzobpakeHne Ten BpameHus Ha TUIOCKOCTH. Pa3BépTka LUIMHAPA B KOHYCa

6.5

KomOuHamum Ten BpamieHHs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHMCAHHBIN

okoJo chepsl, chepa, BIUCAaHHAS B MHOTOTPAHHHUK, UJTH TEJIO BPAIleHUS

6.6

ITousitue 06 oObéme. OcCHOBHBIE CBOWCTBa O0BEMOB Tenl. Teopema 00 0OBEMe
NPSIMOYTOJIBHOTO Mapajjienenunena U ciueactsus u3 Heé. OObEM LMIHHApA,

koHyca. O0béM 1mapa u miomans chepbl




ITonoOueie Tema B mpoctpancTBe. COOTHOWICHHWS  MEXKAY  IUIOUIAASIMHU

o7 NOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ
6.8 Cevennss nmnuHApa (MapajulelbHO U TEPHEHIUKYJSIPHO OCH), CEUEHUs] KOHyca
' (mapasebHOE OCHOBAHUIO U MPOXOASIIIEe Yepe3 BEPIINHY), CeUeHHUs Iapa
BexTop Ha muockoctu W B mnpocTpaHcTBe. CJOXeHHe U BbIYMTAHHE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoikeHne BekTopa Mo TPEM HEKOMILIAHAPHBIM
' BektopaMm. IIpasmno  mapamnenenunena. Pemenwe 3amad, CBA3AHHBIX €
MIPUMEHEHNEM MPABUII AEUCTBUIN C BEKTOPaMU
IIpsamoyronpHass cucremMa KOOpAWHAT B mnpocTtpaHcTtee. KoopauHaTel BekTOpa.
6.10 IIpocteiine 3agauun B KOOpAMHATax. Yroa Mexay Bekrtopamu. CkansipHOe

MPOU3BCACHUC BCKTOPOB. Brruncnenne YIJIOB MEXAY MPAMBbIMU U MJIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METOA NMPU PELICHUHN N'eOMETPUUECKUX 3a0a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiemble TpeGOBAHUS K NMPeJIMETHBIM Pe3y/JIbTATAM O0CBOCHHSI
MpPOBEPsEMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMBI CPEHEro 001 ero
TpedoBaHuUs o0pa3oBaHusi

Brnamenue meromaMu A0Ka3aTeNbCTB, aJrOPUTMAMH PELICHHS 3a/ad,
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHSATHSIMH. OIpPENeNeHHUE,
aKCHOMa, TeOopeMa, CIIENCTBHE, CBOMCTBO, IpPU3HAK, IOKA3aTENbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH;, IPUMEHATh UX; YMEHUE (OPMYIHPOBATH
0o0paTHOE U MPOTHUBOIOJOKHOE yTBEPIKAEHHE, NMPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BATh METOA MAaTEMaTHYECKOW WHIYKLINY,
NPOBOAUTH JIOKA3aTEJbHBIE pACCY)KOEHUs TpPU pEIIeHWH 3anaad,
1 OLICHUBATh  JIOTMYECKYKD  NPABHJIBHOCTb  PACCYXKIEHUH, yMeHHe
ONEePHPOBATh MOHATUSMH. MHOKECTBO, MOJMHOXKECTBO, ONEpaLH HaJ
MHOXXECTBAMH, YMEHHE HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIH
ammapar il OIHMCAHUS PEaIbHbIX MPOLECCOB U SIBICHUH U MPH PEIIEHUH
3amad, B TOM 4YHCIE W3 JPYrHX Y4eOHBIX MpPEIMETOB, YMEHHE
ONEePHPOBATh NMOHATHAMHU: rpad, CBsI3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH, yMEHHE 3aJaBaTb W ONUCHIBaTb TIpadpl PazTUIHBIMU

crioco0aMu; UCTIOIB30BATh Tpadbl MPHU PEIIeHUH 3a1a4

VMeHue omnepupoBaTh MOHATUSIME. HATypaJbHOE HYUCIO, LEN0oe YHCIIO,
CTEIEHb C IeJbIM TI0Ka3aTeNleM, KOPEeHb HATypPaJIbHOH CTETEHH, CTEIEeHb
C paUMOHAJBbHBIM  IIOKa3aTesleM, CTeNeHb C  JACHCTBUTEIbHBIM
nokasaTejneM, JorapuM dUHcIa, CHHYC, KOCHMHYC M  TaHIEHC
NPOU3BOJILHOTO YHCJA, OCTATOK IO MOXYJIO, PAalMOHANBHOE YHCIIO,
UppPAllMOHAPHOE  YWCJIO,  MHOXKECTBA  HATYPAJIbHBIX,  LIEJBIX,
2 pPALMOHANBHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BATh
NPU3HAKH JIEIUMOCTH, HAMMEHBbIINH OOLIMI NenuTenb W HanMEHbIIee
obmee kpaTHOe, anroput™m EBkinna npu peuieHnn 3aaad; 3HaKOMCTBO C
PAa3NMUYHBIMH ~ TO3WLOHHBIMH ~ CHCTEMAaMH  CUHCICHHS, YMEHHE
BBITOJIHATh BBIYMCICHHE 3HAUEHHH M NPeoOpa3oBaHMs BBIPAKEHHH CO
CTeneHsIMH M Jorapupmamu, npeodpasoBaHus APOOHO-PALMOHAIBHBIX

BBIPAKEHHI, YMEHUE ONEPUPOBATh MNOHATUSIMHU. MOCIEHOBATENbHOCTD,




apupmeTHIecKast nporpeccus, reoMeTpu4ecKas IIpOrpeccus,
OeckoHeYHO yOBIBArOIasi TeOMETpUUEecKas IPOTPEeCcCHs; yMEHHe
3a7aBaThb MOCJIENOBATEIBHOCTH, B TOM YUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dopMy; yMEHHE ONEepUpoOBaTh MOHITUSMHU. KOMIUIEKCHOE YHCIIO,
CONPs>KEHHBIE KOMIUJIEKCHBIE YNCIIA, MOAYJb U APTYMEHT KOMIIJIEKCHOTO
ycna, ¢opMa 3amMCH  KOMIUIEKCHBIX —4Hcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUECKasi W  ajredpamyeckas), yMeTb MPOH3BOIUTH
apupMeTHUecKue NEeHCTBUS C KOMIUIEKCHBIMH YHCIIAMH, NPUBOAHUTH
IPUMEPBl  HCMOJIB30BAHMsS  KOMIUIEKCHBIX ~ YHCEN,  ONepUpOBaTh
NOHATUSAMM. MaTpuna 2x2 wu  3x3, OmpemenuTeNb  MaTpPHULBL

FeOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACIIUTEA

YMeHHe OnepupoBaTh MOHATUSAMU. PaLlMOHANbHBIE, UPPALMOHAJIBHBIE,
NIOKa3aTeJbHBIE, CTETEHHBIC, JIOrapu(pMHUIecKre, TPUTOHOMETPUIECKHE
YpPaBHEHUs M HEPAaBEHCTBA, HX CHUCTEMBL, yMEHHE ONEepUpOBaTH
NOHSATHSIMH. TOXXIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH MW HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM, YMEHHE pellaTb YpPaBHEHMUS,
HEPABEHCTBA M CHUCTEMBbI C IMOMOIIBIO PAa3IMYHBIX NPUEMOB, pPELIATH
YPaBHEHHUsl, HEPAaBEHCTBA M CHCTEMBl C MapamMeTpoM; MPUMEHSThb
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBbI AJI PELIEHUS MAaTeMAaTUYECKUX

3a1a4 v 3a/1a4 U3 Pa3InIHbIX 00JacTell HAYKH U PeasbHOM KU3HH

YMeHne onepupoBaTh NOHATHUSAMH: (YHKUUS, YETHOCTh (PyHKIUH,
NEePUOIUYHOCTb (DYHKIUH, OrPAaHMYEHHOCTb (PYHKIUH, MOHOTOHHOCTH
(GYHKIUH, SKCTpeMyM (YHKIUH, HAMOOJbIlee U HAMMEHbINEE 3HAYCHUS
(YHKIMK Ha IPOMEKYTKE, HEMpepbIBHAS (QYHKIHS, aCHMNOTOTHI rpaduka
¢$byHKIMHM, TIepBasi ¥ BTOpPAsi MPOU3BONHAS (PYHKLUH, TE€OMETPUIECKUHA U
¢usnyeckuii CMBICT TPOM3BOAHON, MEPBOOOpa3Has, ONpeneNEHHbINA
UHTErpaj, YMEHHE HaXOOUTh aCUMNTOTHI rpaduka (yHKINH, yMEHHE
BBIYUCIISITE  TPOU3BOAHBIE CYMMBI, TPOU3BEINCHHs, YaCTHOIO U
KOMITO3ULIUHN (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeNbHOH K rpaduky
($yHKIMK, YMEHHE HAaXOOUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKLHUH,
YMEHHE HCIOJb30BATh MPOU3BOAHYIO ISl HUCCIENOBaHHMA (PYHKLUH,
HAXOIUTh HAaWOOJbIINE W HAUMEHBIIUE 3HAUYeHHUs] (QYHKLUI, CTPOUTH
rpaKu MHOTOWIEHOB C UCIIOJNB30BAHHEM amIapara MaTeMaTHYeCKOro
aHamM3a, NPUMEHSATh TPOU3BOAHYIO [UIsI HAXOXKIACHHUS HAMITy4IIero

peui€cHuA B MNPHUKIAAHBIX, B TOM 4YHCJIC COLUAJIbHO-5KOHOMHWYCCKUX U




(du3nuecKknx 3a7adax, HaXOAUTh IUIOMAAH U O0BbEMBI (PUTY C MOMOIIBIO
WHTETpasia, MPUBOANTH MPUMEPhl MATEMATHYECKOTO MOJEITHPOBAHUS C

noMotibio auddepeHuanbHbIX ypaBHEHUN

YMeHne omnepupoBarb MOHATHAMU. rpaduk QyHKIUH, oOpaTHas
byHKuMs, KoMrmo3unusl (yHKUWH, JUHeHHas (YHKOMsA, KBagpaTHUHAsS
byHKIHA, paloHaIbHas byHKLHS, CTEereHHast byHKIHSA,
TPUTOHOMeTpHUeCKHue  (QyHKIUHM, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢yHKUMM, TOKa3aTenbHass | Jorapupmudeckass (PyHKUUH, YMEHHE
CTPOUTh TpapUKH HM3YYEHHBbIX (PYHKUUH, BBIIOIHITH MpeoOpa3oBaHUS
rpadukoB QyHKLNH, HCIIONB30BaTh IPadUKH ISl H3YUEHUS MPOLIECCOB U
3aBHCUMOCTEH, NPU PEIIeHUH 3a1ad U3 OPYruxX y4eOHBbIX MPEeIMETOB H
3a/1a4 U3 PeasbHON KM3HU; BBIPAKaTh (POPMYJIAMH 3aBUCUMOCTH MEXIY
BEJINYMHAMH, HCIIOJIb30BaTh CBOMcTBAa M rpaduku QyHKOWHA A
peleHns ypaBHEHNU, HEPABEHCTB M 3a7a4 C MapaMmeTpaMu; n300paxkarhb
HAa KOOPAWHATHOW IIJIOCKOCTM MHOXECTBA pELIEHUH YpPaBHEHHI,

HEPABCHCTB U UX CUCTEM

YMeHHne pematb TEKCTOBBIE 3a/a4ll Pa3HBIX THUMOB (B TOM YHCIE Ha
NPOILIEHTHI, IOJIM U YacTH, Ha JBH)KEHHUE, padoTy, CTOMMOCTb TOBApOB U
yCIIYT, HAJIOTH, 3a1a4 U3 00JIACTH YIPABJICHUS JTMUYHBIMUA U CEMEHHBIMU
(¢uHaHCAMU), COCTAaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI IO YCJIOBUIO 3a1a4M, HCCIENOBAaThb IOJYYEHHOE DPEIICHUE U
OLICHUBATh MPaBIONOAOOHOCTb pPE3yJbTATOB, YMEHHE MOJEIHPOBAThH
peanbHBIE CUTyalMHd Ha SI3bIKE MAaTEMAaTUKH, COCTABJIATH BBIPAXKEHUS,
YPAaBHEHHUsl, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3a]a4H,
UCCJIENIOBATh TOCTPOEHHBIE MOAECIM C HCIOJB30BAHUEM aImapara

anreOpbl, UHTEPIPETUPOBATH MOJYUEHHBIH PE3yIbTaT

YMeHne onepupoBaTh MOHATUSMU: CpelHee apupMeTHIeCKOe, MeIUaHa,
HanOospllee ¥  HAWMEHBIIEEe 3HAUEHUs, pa3Max, OJUCIEePCHS,
CTaHJAPTHOE OTKJOHEHWE YHCJIOBOrO HaOoOpa, yMeHHEe U3BJIEKaTh,
UHTEPIPETHPOBATh WH(POPMALMIO, TNPENCTABICHHYIO B TaliHLax, Ha
auarpaMmax, rpadukax, OTpaXkarIyr CBOMCTBA peabHBIX MPOLECCOB U
SIBJICHHI; TIPEICTABIATh HHPOPMALIMIO C IOMOIIBIO TaOJIHI M THATPaMM;
UCCIIENOBATh CTATUCTHUYECKUE NaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM
rpagMuecKuX METOOOB M JJIEKTPOHHBIX  CPENCTB, TIpadpuyuecKu
UCCIIEZIOBAaTh COBMECTHbIE HAOMIONEHUs C TOMOINBI0 JUarpamm

paccenBaHMs U IMHEHHOW perpeccuu




YMeHHne OnepupoBarb MNOHATUSMH. CIYyYaiHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKuX METOJOB;, NPUMEHATH
(bopMyJIBl CIIOKEHUS] M YMHOXXEHHSI BEPOSTHOCTEH, (HOpMyJy MOIHON
BeposiTHOCTH, (hopmyny bepHyiun, komOuHaTOpHbIe (pakThl U (HOPMYIIHI,
OLICHUBATh BEPOSITHOCTH pPEANbHBIX COOBITUH, YMEHHE ONEepPHpPOBATH
NOHATHSIMH. ClydafiHas BEJIMYHMHA, PACIpEleeHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHHWE, NHUCIEPCHUS M CTAaHAAPTHOE OTKJIOHEHHE
ciydyaliHOH BeIW4YUHBL, (YHKUUH PACIpEneNeHus W IUIOTHOCTH
PaBHOMEPHOTrO, IMOKa3aTeIbHOIO U HOPMAJbHOIO pPacHpeneseHHI,
YMEHHUE UCIIOJIb30BAaTh CBOWCTBA M3YYEHHBIX pPACHpPEIENeHUH IS
peweHns 3ajad, 3HAKOMCTBO C TIOHSATHSIMH. 3aKOH OOJBIIMX YHCET,
METONbl BBIOOPOUYHBIX HCCJIEAOBAHHUI, yMEHHE MPHUBOAUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIINX YHCET B MPHUPOIHBIX U OOIIECTBEHHBIX
SABJICHHUSIX, YMEHHUE ONEPUPOBATh NOHATHSIMH: COUYETaHHE, MTePECTAaHOBKA,
YHCIIO COUETaHWH, YHCIO IMepecTaHOBOK, OwHOM HbloTOHA;, yMmMeHHe
NPUMEHSTh KOMOMHATOPHBIE (PAKTBI M PACCYKACHUS IS PELICHUS 3a1aY,
OLICHUBATh BEPOSITHOCTH  PEaJIbHBIX coOBITHT, COCTaBJIATD

BEPOSITHOCTHYIO MOJI€JIb U MHTEPIIPETUPOBATD MOJYUECHHBIN PE3YJILTAT

YMeHHe OnepupoBaTb IOHATUSMH. TO4YKA, MpsIMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4d, BeJIMYMHA yIVA, IUIOCKUH YIOJ,
IOBYTPAHHBIA yIOJN, TPEXIPAaHHBIA YroJ, CKPELIUBAIOIIMECS IpsIMBbIE,
NapajuIeIbHOCTh U MEPNEHAUKYJAPHOCTb MPSIMBIX M IJIOCKOCTEH, yroi
MEXAY MNPSIMBIMHU, YIOJI MEXAY NPAMOM M IUIOCKOCTBIO, YIOJ MEXIy
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 1O IJIOCKOCTH, PACCTOSTHUE MEXAY
MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH, YMEHUE HCIOIb30BATh IIPH
peleHny 3anad u3y4deHHble (PAKTbl U TEOPEMbl IJIAHUMETPUH, YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAKOLIEr0 MHpPA, CTPOHTH
MaTEMaTUYECKUEe MOAENU C MOMOINBI) T'€OMETPUYECKUX IOHATHH H

BCJIMYNWH, pE€LIATh CBA3AHHBIC C HUMH MPAKTUYCCKUEC 3ada1UU
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YMeHHne onepupoBaTh MOHATHSAMH: IUIOMAAb QUTyphl, 00BEM (UTYPBI,
MHOTOTPaHHHK, MPABUJIBHBII MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHKA,
KyO, mapajuienenumnen, npu3Ma, nupamuna, ¢GuUrypa U TOBEPXHOCTb
BpallleHus, HWJIUHAP, KOHYC, map, cdepa, miomaas chepsl, MIomaIb
MOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHyCa, IWINHApA, OOBEM Kyoa,

NPAMOYTOJIBHOI'O Mnapajuieacnunena, nupamMuibl, HOPU3MbL, LHUIUHApPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyCa U LIMJIUHIPA,
napajuieJibHble OCH WM OCHOBAHHUIO, CEYEHHE I1apa, IJIOCKOCT,
Kacaromasicss cheppl, LUWIMHAPA, KOHYCa, YMEHHE CTPOHTb CEUCHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHHUKH, (PUTYPBI U TOBEPXHOCTH
BpALlleHUs], UX CEUEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHE NIPUMEHSITh CBOMCTBA F€OMETPHUECKUX (UTYP, CAMOCTOSTENBHO
(bopMyIHPOBATE ONpPENENEHUS] H3Y4aeMbIX (PUTyp, BBIABUTATh TUIIOTE3bI
O CBOHMCTBaxX W IMpPH3HAKAX I'€OMETPHUECKUX (PHUryp, OOOCHOBBIBATH WU
OmpoBepraTb MX;, YMEHHE IPOBOAUTH Kiaccupukamuio Guryp mo
Pa3NIUYHBIM TPU3HAKAM, BBIOJHATH HEOOXOIMMBIE OMOJIHUTENbHBIC

MOCTPOEHUS
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VMeHue onepupoBaTh TMOHSTHUSIMH. JABHXKEHHE B IPOCTPAHCTBE,
napaulebHbI MEPEeHOC, CUMMETPHs Ha TUIOCKOCTH M B MPOCTPAHCTBE,
NOBOPOT, TpeoOpa3oBaHue monodus, momoOHble (UTYPBL, yMEHHE
pacno3HaBaTh paBHbIE W MOAOOHBIE (PUIYPHL, B TOM YHUCIE B MPHUPOIE,
UCKYCCTBE, apXHUTEKType, MCIOJb30BaThb I'€OMETPUUECKHE OTHOLUICHHSI
NpU PELIeHWH 3a7a4, HAXOOUTb T€OMETPHYECKHE BEJIMYHHbI (JIHMHA,
yroji, TIomanab, OOBEM) TpPH pEUIeHUH 3a7a4 U3 JPYrux y4eOHBIX
NPEMETOB U M3 PEabHOM *KM3HU, YMEHHE BbIYUCISITh T€OMETPHUECKIE
BEJIUYMHBI (IJIMHA, YroJ, IJIOAAb, OOBEM, IUIOLIAAb MOBEPXHOCTH),
UCMOJNIB3Ysl M3y4YeHHble (HOPMyJIbI M METOIbl, B TOM HHCIE. IUIOLIAb
MOBEPXHOCTH MHUPAMU/bI, MPU3MbI, KOHYCA, LIMJIMHAPA, TJIOMAab cepbr;
00béM KyDa, MPSMOYTOJBHOTO MapajuIeIeuIeNa, MTHPAMUIbL, TPU3MBI,
LUMJMHAPA, KOHyCa, IIapa, YMEHHE HaxOAWTh OTHOLIeHHe OOBEMOB

nonoOHbIX huryp
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YMeHne onepupoBaTh MOHATHSIMU: MPSMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOPAa HA YHUCIO, Pa3JIOKEHHe BeKTopa mo Oasucy,
CKaJIsIpHOE TNPOU3BEIEHUE, BEKTOPHOE IPOMU3BEACHUE, YIONl MeEXIy
BEKTOpPAMHU; YMEHHE UCIOJIb30BATh BEKTOPHBIA M KOOPAUHATHBIN METON
IUI  PeUIeHHs] TEOMETPUYECKUX 3afad ¢ 334ad JPYrux y4eOHbIX

MIPEAMETOB
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YmMeHne BbI6I/IpaTb HOI[XOI[;IH_II/Iﬁ METOO AJid  PELICHHA 3adayu,
NMOHUMAHHUE 3HAYUMOCTU MATEMATUKKU B M3YYCHUU TMPUPOAHBIX U
O6H_I6CTB6HHBIX mponeccoB u ﬂBHeHHfI; YMEHUEC pacCrno3dHaBaThb

MPOABJICHUE 3aKOHOB MATCMATHKHU B HCKYCCTBEC, YMCHUE IIPUBOAUTH




NPpUMEPBL  MAaTEMATHYCCKHUX

MaTEeMaTUYECKONU HAyKU

OTKPBITHH

POCCUNCKOHN

u

MHUPOBOM




HEPEYEHD DJIEMEHTOB COIAEP/KAHUSA, IPOBEPAEMBIX HA EID
1HO MATEMATUKE

IIposepsieMblii 21eMEHT COAEPKRAHMS

Kon
1 Yucna 1 BEIMUCIEHUS
1.1 HarypanbHbie u nenble ynciaa. IIpu3sHaku 1eTMMOCTH LEbIX YHUCelT
- Paumonaneable  uyucna. OOBIKHOBEHHBIE H  JECSITHYHBbIE IPOOH, MPOLEHTHI,
' OecKkOHEeUHbIE TEPUOANIECKUE IpoOH
13 ApudmeTruecknii KOpeHb HATypaibHOU cTemneHu. JlelicTBus ¢ apuMeTUIECKUMU
' KOPHSIMU HAaTypPaJIbHON CTENEHU
” Crenens ¢ 1ienbM nokaszareneM. CTeneHb ¢ paluOHaIbHBIM NToKa3areneM. CBOHCTBa
' CTENEHU
13 CuHyCc, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAaHI€HC YHUCIOBOrO apryMEeHTa
1.6 Jlorapudwm uncna. JlecATHUHbIE U HATYPAJIbHBIC JOTAPH(PMBI
JleiicTBUTeNbHBIE 4YHUCHA. ApU(PMETHYECKHE ONepalud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamy. [IpuOnkEéHHbIE BBIUNCIEHUS, TPABUJIa OKPYTJICHHUS, MPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpazoBanue BbIpaKEHUH
1.9 KomnnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenble u npoOHO-paLlMOHATIBHBIE YPABHEHUS
22 HppaunonanbHele ypaBHEHUS
23 TpuroHomerpuueckue ypaBHEHUs
24 [TokazaTenpHbIE U JOrapuPMUUECKUE YPABHEHUS
2.5 Ienbie 1 npoOHO-paIlMOHAIEHBIC HEPABEHCTBA
2.6 HppauunonanbHble HEpaBEHCTBA
2.7 [TokazaTenpHbIC U JOrapupMIUECKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckre HEPaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuia cucteMbl JJUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl




3 OyHKIUN U Tpaduku
- @Oyukius, crnocoOwl 3amanHus ¢yHkumu. ['paduk dysxuun. BzaumHo oOpartHble
' ¢ynkunu. YétHble u HeuéTHbIe GyHKunu. Ilepuognueckue GpyHKINHN
Obnactp ompeneneHuss W MHOXKECTBO 3HaueHW ¢yaxmun. Hymn QyHkumwm.
39 IIpoMekyTKH ~ 3HAKOMOCTOSHCTBA.  [IPOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl ¥ MHHUMYMbI (yHkumu. HaubGonpinee u HauMeHbInee 3HAYCHUE
(YHKLNHN Ha TPOMEKYTKE
33 CrenenHass ¢yHKUMS C HaTypaJbHbIM W IIeJbIM TOKa3ateneM. Eé& cBoiicTBa u
' rpaduk. CoticTBa u rpaduk KOpHs 7-0l CTeneHn
3.4 TpuroHomerpuieckue GyHKLUNHU, UX CBOHCTBA U rpaduKu
3.5 ITokazatenpHast u jgorapudmudeckas QyHKIHH, UX CBOWCTBA U rpauKu
36 Touku paspeiBa. AcumnrTorel rpadukoB QyHkuuii. CpoiictBa (PyHKUUH,
' HEeNpepbIBHBIX HA OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHs ITOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMeTpudecKkast nporpeccur. @opmyia CIOKHBIX MPOLIEHTOB
4 Hauana MmaTemMaT4eckoro aHajinusa
4.1 IIponsBonnas ¢pyHkumu. [Ipon3BogHbIE HI€MEHTAPHBIX ()yHKIIHIA
[IpyMeHeHNe TPOM3BOAHONH K HCCIENOBAHUIO (PYHKUUH Ha MOHOTOHHOCTb U
42 sKcTpeMyMbl. Haxosknenne HanOOJbIIEro W HAUMEHbBINETO 3HAYeHHs (PYHKIUU Ha
OTPE3KE
43 [TepBooOpasnas. MaTErpan
5 MHOkecTBa U JOTHUKA
5.1 MHoecTBO, onepanuu HaJ MHOKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTD U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypel Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIOCKOCTU B NPOCTPAHCTBE
73 MHororpaHHuKH
7.4 Tena u NOBEPXHOCTH BpaLIEHUS




7.5

Koopaunate! 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Maremaruka: anredpa 1 Hadajia MaTeEMaTHYECKOrO aHAJIN3a, FEOMETPHSI.
I'eomerpus, 10-11 kmacceel/ Atanacsa JI.C., byry3zos B.®., Kanomues C.b. u

1p., AkiimonepHoe o01iecTBo «M3narensctBo «IIpoceemenuey

METOJUYECKUE MATEPUAJIBI JUIA YUUTEJIA

['eometpust: 10-i kmacc: 6a30BbIil U yriyOJICHHBIH YPOBHU: JUAAKTUYECKHAC
marepuaisl: yaueOHoe nocooue/ b. I'. 3uB. - 4-¢ u3n., - Mocksa: [Ipoceenienue,
2023

['eomeTpus: 11-ii knacc: 0a30Bblid U yrayOJeHHBIN YPOBHU: JUAAKTHYECKAC

marepuaisl: yueOHoe nocodue/ b. I'. 3uB. - 5-¢ u3n., - Mocksa: [Ipocsenienue,

2024

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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