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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «['eomerpusp» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe {DeaepasbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTebHOTO CTaHAApTa CPEAHETo 00IIero oOpa3oBaHms,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nporpaMmbl 00ecTieUMBaET OBJIAJACHUE KIFOYEBBIMU KOMIETEHIIUAMH,
COCTABJISIFONITUMH  OCHOBY VIS CaMOpPa3BHTHs W HEMPEPBIBHOTO 0Opa30BaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M T[I03HABATEJIbHOTO pPa3BUTHS
JUYHOCTH OOYHArOITUXCSL.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHM Ha YpPOBHE CpPETHETOo OOIIero
oOpaszoBanmsi OOyCIIOBIIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MIPEAMETHBIX PE3YJIbTaTOB OOYYCHHS TC€OMETPHMU B HAIPaBICHUU JUIHOCTHOTO
pazBuTHs oOydarommxcs, ¢GopMHpoBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX JUCIUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TC€OMETPUUYECKHUX
aOCTpakmuii, COOTHONICHHHM PEATBHOTO M HWICATBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAyKOW SIBJICHUM M TMPOIECCOB pEaJbHOTO MHUPA, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YYaIUXCs, a TaKKe KadeCTB MBINUICHUSA, HEOOXOMWMBIX U aJanTalvd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOeCleYyMBaeT BO3MOXHOCTh H3YyYEHHUS Kak
JUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MebIIUIeHWe, (GOopMUpPyeMOe TPH HU3YYCHUU OOyJaronuMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M IIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE pEUICHUs TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTATh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHUPOBATHCSI B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4YenoBeka. OpHeHTalus YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMaJbHOro ObITHS, (opMma
OTPaXKEHUsI OKPYKAIOIIET0 MHUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AaKTUBHOTO



npeoOpa3oBaHus  JeHUCTBUTENHLHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIB y4eOHOW U TPYAOBOW JAESITEIHHOCTH,
SBIIICTCSI OJHUM W3 TPO(PECCHOHAIBEHO Ba)XKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amaya (popMuUpoBaHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOT'O MBINIJICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTHUECKON JAEATEIHHOCTH 110 MHOTUM HAIPABIICHUSM.

[leas ocBoeHMsI mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE O0Oy4deHusi — oOmeo0pa3oBaTenbHOe W OOMIEKYJIbTYpHOE pa3BHUTHE
oOyvaroruxcst ~ 4yepe3  oOecreyeHWE  BO3MOXKHOCTUM  NPUOOpPETeHHs] U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenu(UIHBIX TEOMETPUH, BO3MOYKHOCTH YCITCIITHOTO MPOAOHKEHUS 00pa3oBaHuUs
IO CTICIIHAIEHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIB30BAHIEM TSOMETPHH.

[Iporpamma 1o TreomMeTpuu Ha 0a30BOM ypOBHE IIpeAHA3HAYCHA JIJIS
00y4Jaronuxcsi CpelHel MIKOJbl, HE MCIBITHIBABIINX 3HAYUTEIIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oMm, oOydaromiygecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIIME MaTEeMaTHYCCKUE YMEHWsI, CBSI3aHHBIC
co crmenupuKod TEOMETPUH M HEOOXOIWMBIE /IS JXHU3HH B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T'€OMETpHUIO Ooliee
riIyOOKO, €cClii B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HaHUSIX B MPO(HEeCCUOHATBHOM NeATeTbHOCTH.

JlocTkeHne T1IeTM  OCBOCHHS TPOTPaMMBI 00ECIICUMBACTCS pEIICHUEM
COOTBETCTBYIOIMX 3a7ad. [IpHOpHTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (opmMupoBaHHE TpeACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIlcHUS
KaK 0 BaXKHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIOMIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIEr0 MUPA;

o (opMupoBaHmMe yMEHHS pacro3HaBaTh Ha YEPTEkKax, MOJACISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BPAICHNUS;

e OBJAJCHHEC METOJAMH PEIICHHS 3a/Jad Ha TOCTPOCHUS HAa M300paKeHUSIX
POCTPAHCTBEHHBIX (PUTYp;

e (opMupoBaHuEe yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJACHUEC aQJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj1ad;
dbopMHUpoBaHUEe yMEHHUS  MPOBOJUTH  HECJOXKHBIE JOKa3aTeJIbHbIC
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
MIPAKTUYECKUM COJIEP>KaHUEM;



e pPa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
NO3HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIUICHUS;

o (dopmupoBaHUE PYHKIIMOHATIBLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUECHUU
IpYruX  y4eOHbIX  MpPEIMETOB, MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIMPOBATh WX Ha S3bIKE TEOMETPHUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHM, NPHUMEHITh OCBOCHHBIM TI€OMETPUYECKUI
anmapar I peleHus  [PaKTHUKO-OPUEHTHUPOBAHHBIX  3aJ1ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYECHHBIE PE3YJIBTATHI.

OTIMYUATENHLHON OCOOEHHOCTBIO MPOTrPaMMBbI SIBIISIETCS BKIJIFOUEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3a/Jad, pellaeMblXx Ha YpOBHE
MHTYUTUBHOTO NTO3HAHUS, U ONpeAEIEHHBIM 00pa3oM opraHM3oBaHHasi padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3yYECHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HAMNISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JAESITENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YYAIIUXCS B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEeIIeHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEPUPOBAHHUE
IPOCTPAaHCTBEHHbIMH oOOpazamu. Co3naHue oOpa3a IPOBOAUTCA C OMNOPOW Ha
HarJasgHOCTh, a ONEpPUpPOBAaHME OO0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COJAEPIKAHMS.

OcHoOBHBIE cozepikaresbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsIMbIE U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopsl 1 KOOpAUHATHI B IPOCTPAaHCTBE». POPMHUPOBAHNE JTIOTUYECKUX YMEHUN
pacmpenensierca He TOJIBKO M0 COJep)KaTelIbHbIM JIMHUSIM, HO W 1O T0JaM
0o0y4eHMS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpelneiéHHbBIM 10 TofaM oOydeHus,
CTPYKTYpHUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJECHHE T'€OMETPUUECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOUAJIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUM OOydaroIuXxcs, paciiupss U
yriay6ssist €€, oOpa3ysi IPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha u3yyenne reomeTpun oTBOAUTCS 2 yaca B Heaento B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 y4eOHbBIX daca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSITUSI ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3aumHoe pacnofioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble M CKpenuBaronuecs mnpsambie. [lapainensHOCTh NPAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuielIbHOCTh TPEX MPSAMBIX; NapAIIEIbHOCTh MPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yyroid MEXIy NpsSMbBIMU B TPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJyICIbHbIC TTIOCKOCTH; CBOICTBa
napajiebHbIX IUiockocTel. [lpocreifiive mnpocTpaHcTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasiesenune;]; ToOCTPOCHUE CEUCHUN.

[leprieHIUKYJISIPHOCTDh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSAMbBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOM
MEPIEHIUKYJAPHON MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIIOCKOCTH, PACCTOSIHUE
OT MNOpsSIMOM 10  IJIOCKOCTH,  TpOeKUMust  (Urypbl  Ha  IIJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MpPU3HAK  MEPHEHIUKYJIIPHOCTH  JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX MEePIEHIUKYIIAPaX.

MHoOrorpaHHuKu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienune]; U ero cporcrBa. llupamuna: n-yronpHas nupamujaa, TpaHd U
OCHOBaHME TTUPAMHUJIBI; OOKOBAsS W MOJTHAS TIOBEPXHOCTh MTUPAMHUIBI; TPaBUIbHAS U
yceu€HHas nupaMuga. OJIEMEHTbl TpPU3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHUKU: TOHATHE MPABUILHOIO MHOTOIPAaHHUKA;, MpaBUJIbHASA MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NpPABUJIbHAs TPEYroJibHash MNHUpaMHAa W TPaBUIbHBIN
TeTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
noAeKadip U ukocadp. CeueHust Opu3Mbl U TUPAMHUIBIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuiesienuneaax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Bblunicienue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiu, YIJIb.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBAaHMW, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstne 06 o00béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBE. COOTHOMICHHS MEXIY IUIOMIAASIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEJI.

11 KUIACC

Tena Bpamenus

[{nnuHapruyeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKONH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi MOBEPXHOCTb, OOpasylollas W OCh; IUIOMAAbr OOKOBOM U TOJHON
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0IA/1b CEpHI.

N300paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHnanuu Ten BpalleHUss U MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlleHusl.

[Tonstue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapayienienumneaa M cienctsus u3 He€. OO0béM IUIMHApA,
koHyca. O0BEM 11apa u 1mIomaas chepsl.

[Tonobubie Tena B mnpoctpaHcTBE. (COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEII.

Ceuennst mwiuHApa (MapauiebHO W TEPICHIUKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajjieIbHOe OCHOBAaHUIO M TPOXOSIIEEe 4Yepe3 BEpIINHY), CEUCHHUs
mapa.

BeKTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpancTBe. ClI0KEHHE U BHIYUTaHNE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nojkeHrne BeKTopa mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. llpaBuno mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWI JACUCTBUN ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnarel Bekrtopa. IIpocteitmme 3amaum B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalasipHOE INPOU3BEIECHUE BEKTOPOB.
Brruncienne yrioB Mexay NpSAMBIMU M INIOCKOCTSIMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPaMMbl  y4eOHOTO MpeaMeTa
«MaremaTnkay XapaKTepu3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPaXKTAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOLIIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYeCKON IIKOJIBI,
K HWCIIONB30BAHUIO 3THUX JOCTKEHUU B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHEM JTyXOBHBIX [EHHOCTEM POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM JTOCTIKCHUN HAYKH U JIEATCITLHOCTHIO
y4E€HOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl ACTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIeHNN;
BOCITPUMMYHBOCTHIO K MATEMATHUECKUM aCTICKTaM Pa3IUIHBIX BHUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OT/bIXa, peryisipHas puznuecKas akTUBHOCTH); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
TIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON JEATETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKEHUSIMH, YMCHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccur W peaqu30BbIBATH COOCTBEHHBIC IKU3HECHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTH4YeCKOMY OO0pa3oBaHUIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUU MTPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYphbl, MOHHUMAHUEM BIIHMSHUS
COLIMAJIBHO-DKOHOMHYECKUX IPOLIECCOB Ha COCTOSHUE NPHUPOAHONW U COLMAIIBHON
Cpelbl, OCO3HaHHMEM TJI00ATBPHOTO  XapakTepa HSKOJOTHYECKUX TMpodiem;
OpUEHTallMEe Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM I PElIeHHs 3a7ad B
o0jacTu OKpyXawlleld cpepl, IJIaHUPOBAHUS TOCTYNIKOB U OIEHKHA WX
BO3MO>KHBIX MTOCIEACTBUM JJIsl OKPY>KaIOLIEH cpebl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c@epbl UYeJOBEYECKOM AESATENbHOCTH, 3TaloB €€
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IUBUJIU3AIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOM KyJIbTYpOH KaK CpPEICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYI0 M HCCIEHOBATENbCKYIO AESITEIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MerarnpeaAMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHIMU OCUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oeticmsusi,  0Oecneuu8aOm
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuanwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  HpPpUMEHeHUe  JI02UYEeCKUX,
ucced08amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueii).

Ba3oBble jiornyeckue JaeicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
00BEKTOB, TOHATUN, OTHOLICHUWA MEXIY MNOHATUSIMHU; (HOPMYITUPOBATH
OTIpeNie]ICHUST  TOHATHUN; YCTAaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA A1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATHP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeasiaraTh KpUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;



e JleJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEOYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL

e BbBIOMpaTh cmoco0 pemieHus y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMpATh Hanboyiee MOAXOASIIMUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIEeMYy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEJIEHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4EeCKOIo
o0BbeKTa, SIBICHHSA, TMPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BbEKTaMu, SIBJICHUSAMHU, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IIPEATIOIOKEHNS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

e BBIABJIATH AePUINTHI HHPOPMAIUH, NAHHBIX, HEOOXOAMUMBIX NJISi OTBETA
Ha BONPOC U JJI PELICHUS 33a4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM IIpEICTaBICHHS;

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3Iu4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuEeCcKH;

e OLCHUBATH HaJEXKHOCTD uHbOopMaluu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvuvie Kommynuxamueuvie Oeucmsus, obecneuusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OO0menne:

e BOCHOpPUHUMATL U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HA TIOUCK
pelIeHHUs; CONOCTaBIATH CBOM CYXIECHHMS C CYXACHUSAMU JAPYTHX
YYACTHHKOB AUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOH popme GpopMyarpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS € YYETOM 3a/1a4 MPE3eHTAauU U OCOOEHHOCTEN ay JUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM U
WHIMBHUIYAIbHON pabOThI MPU pEllIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHON JE€ATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThL, pacrpeAesaTh BUIAbl paboT, JOroBapUBaThCs, 00CYK1aTh MPOLIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThI (00CyxkaeHMSI, 0OMEH MHEHUH,
«MO3rOBBIE HITYPMBI» W HWHBIE); BBINOJIHATH CBOIO YacTb padOThl U
KOOPAMHUPOBATb CBOM JICHCTBUS C JAPYTMMH YJ€HAMH KOMAaH/bI;
OLICHMBATh KAa4y€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
c(hopMyTUPOBaHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposare cmMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusamnus:

COCTABJISITh TUIaH, AJITOPUTM PEIICHUS 3a]1a4uH, BRIOUPATh CIIOCO0 pelieHuUs
C YU4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTaTa pelIeHus MaTEMaTHYECKOM 3a/1a4H;

MPEABUNCTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa I€IM U YCJIOBUSM, OOBSICHSTH
MIPUYUHBI JIOCTUKECHUA WM HEHOCTHXKEHHS PE3YJIbTATOB JIESATEIIBHOCTH,
HaxOJHUTh OIMHMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJbBTATBI
10 KVIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.

[TpMEHATh aKCHOMBI CTEPEOMETPHU M CICJACTBUSA W3 HHUX IIPH PEIICHUU
TCOMETPHUCCKHX 3ajay.

OnepupoBaTh MOHATUAMU: MAPALICIEHOCTh M TIEPIICHIUKYJIIPHOCTD MPSAMBIX
Y TJIOCKOCTEMN.

KnaccuduimpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMHM: JIBYI'PAHHBIM yroJI, TpPaHW JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOTO YTJIa; JUHEWHBIA YroJl ABYTPAaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOT'OTPaHHHMK, 3JICMCHTHI MHOT'OTPaHHHKA, TPABHIIBHBI MHOTOI'PaHHUK.

PacriosnaBaTh OCHOBHBIC BHJBI MHOTOI'PAaHHUKOB (IMHpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIH IMapauiesienue]], Ky0).

KnaccudummpoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJIacCU(pUKAIMK (BBIMYKIbIE W HEBBINYKJIBIC MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH; MPSMBIC U HAKJIOHHBIC IPU3MBI, TApaJIICIICITATICBI ).

OmnepupoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSCHATH IPUHIIUIIBI IOCTPOCHUS CEUSHUH, UCITONIB3YST METO/T CJICIOB.

CTpouTh cEUeHUS MHOTOTPDAaHHUKOB METOJOM  CJICJOB, BBINIOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTSIKH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DHUTyp: BHI
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTeMaTHYCCKUX 3a/1ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPCIIUBAOIIUMUCS TTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTEMaTHYECKUMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPSIMBIMHA, MEXKIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Breraucnate 00bEMBI M IIOMAAN MTOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
nupaMua) C TpUMEHEHUEM (GOpMys; BBIYHCIATH COOTHOIICHHS MEXIY
TUTOIIAIIMH TTOBEPXHOCTEH, 00bEMaMHM MTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(DOpPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

[IpumeHsaTh reomerpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUYECKHUX
3aJ1a4, MPEANOJaraloInX HECKOIbKO 1IAroB PEIICHHMS], €CH YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHATs mpoCTEWIIME IPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pPEAbHBIE
CUTyallUM W NPUMEHATh HU3Y4YCHHBIE IOHATUS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIEI0BAaTh MOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapara anreOpsl; pemaTh
IIPAKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEITUYMH.

11 KUIACC

OnepupoBaTh NOHATHUSAMH: MIIMHAPUYECKAs ITOBEPXHOCTh, OOpa3yIoIIue
UAJTUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromre KOHNIECKOH MTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBate Tena BpareHus (MHUIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIIOCOOBI TTOTYYSHHUSI TEJI BPAIIICHHUS.

KnaccudummpoBats B3auMHOE paciionokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CETMEHTA; MIAPOBOM CJIOM, OCHOBAHUE WIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruucnare  00bEMBI M IUIOMIAAXM  TMOBEPXHOCTEH TEJI  BpallCHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (DOPMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy ®
OTMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpAILICHUA.

Boauciare COOTHOIIGHHS MEXKIY IUIOMIAISIMHU MOBEPXHOCTEH U 00BEMaMuU
ITOJOOHBIX TEI.

N300pakath m3ydaemble (PUTYpHI OT PYKH W C TMPUMEHEHHEM IPOCTHIX
YepPTEIKHBIX NHCTPYMEHTOB.



BoInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OObEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILCHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpImonmHATE EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIO, OOBSICHITh, KAKUMH CBOWCTBAMHU OHU 00J1a/1a10T.

[TpumeHATh paBUIIO Mapajuieaenunea.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJspHOE IPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTy reomerpuyeckue (HaKTbl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaraloliuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS IPUMEHEHHUS
3a/71aHbl B IBHOU (popMme.

Pemare mpocreiimme reoMeTpudecKue 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaum Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HaX0KJIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM Wil aJlrOpuTMam, MpUMEHss
W3BECTHBIE METO/bI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATHYECKHUX 3aa4.

[IppuMeHATp MpOCTEHIIME MNPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUMKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMEHATh TMOMY4YECHHBIE 3HAHMS HaA IPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHONM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUd Ha sA3bIKE TI'E€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
bubnuoreka [{OK
! Baenenue B crepeomeTpio 10 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 | bubamnorexa [JOK
[TapamienbHOCTE NPSAMBIX U IITIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHAuKyISIPHOCTD MPSMBIX U 12 bubnuorexa [JOK
TJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
bubnuoreka [{OK
4 Vsl MeXAy NpSAMbIMU U IIJIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/1 209637
bubnuoreka [{OK
> Mrororpartimi t ! https://m.edsoo.ru/1¢209e37
" bubmmorexa [JOK
1
6 OOLEMEI MHOTOTPAHHUKOR ? https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: CeUEHUsI, PACCTOSIHUS U YTJIbI 4 1 bubmorexa [IOK
p ’ s yr https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumenoBanue pa3iaejoB H TeM nudposBbie
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThbl
pecypcsl
bu6mmoreka [IOK
! Tena ppatenus 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 1
OBLEMbI e > https://m.edsoo.ru/1¢209¢37
3 BexTopb! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 buGmmorexa LOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuyecTBO 4acoB I DJIeKTPOHHBIE
ara
Ne Tema ypoka KonTpoas | IIpakTuuec H3yIeH nupposrie
n/n Bceero HbIE KHe oOpa3oBaTe/ibHbIE
usi
padoThI padoTbI pecypchl
OCHOBHBIE TTOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, MPOCTpaHcTBO. [IpaBumna
bu6mmoteka [IOK
1 n300paKeHHsI HAa PUCYHKAX: N300pasKeHUs 1 hitps://m.cd 1 teceTTed
. s://m.edsoo.ru/aecc77c
IUIOCKOCTEH, MapaieNbHbIX MPSIMBIX
(OTpE3KOB), CepeMHBI OTPE3Ka
) [TonsaTus: nepecekarouecs miIOCKOCTH, | bubnmnoreka [JOK
TepeceKaromecs npsmas U mI0CKOCTh https://m.edso0.ru/2d8a9¢99
3 [TonsaTus: nepecekaronuecs miIOCKOCTH, | bubnmnoreka [JOK
repecekarouecsd npsamMast v iI0CKOCThb https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOT'OI'PaHHUKAMH, BuG 10K
noIMoTeKa
4 M300paKCHHE MHOTOTPAaHHUKOB HA 1 hitps://m.cd 1639596d
S://M.€dS00.ru/a €
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 KyOe u mupamu/ie, B 10K
R noInoTeKa
5 WX pa3BEPTKU U Mojienu. CedeHus 1
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHble cBeieHus 0 Kyoe u mupamu/ie, BuG 1OK
i} noIoTeKa
6 UX pa3BEPTKU U Mojienu. CedeHus 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTrie 06 akcHOMaTHYECKOM TOCTPOCHUU BuG 1OK
noaoTexa
7 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1
https://m.edsoo.ru/OccScéfe
CIIEJICTBUS U3 HUX



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
https://m.edsoo.ru/0cc5c4fe

[TonsiTHE 006 aKCHOMAaTUYECKOM ITOCTPOEHUU

bubnuoreka [JOK

8 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U
p p p p https://m.eds00.ru/239¢8cb4
CJIEICTBUS U3 HUX
[Tonsatue 06 akCMOMaTUYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUHU U bubmorexa [TOK
p PHIT: p p https://m.eds00.ru/65¢6b106
CJIEICTBHS U3 HUX
[Tonsarue 06 akCMOMaTUYECKOM TOCTPOCHUU
10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U Bubmmorexa LIOK
p PHIT: p p https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3anmHOe pacniosiokeHue NpsIMbIX B
11 MPOCTPAHCTBE: NIEpECeKaroInecs bubmorexa HOK
pocip - 1P H ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIe U CKPEIIUBAIOITUECS TTPSMbIE
[TapaiienpHOCT OPSIMBIX U TUIOCKOCTEN B
12 IIPOCTPAHCTBE: MMapaJlIeIbHbIE IPSIMBbIC B bubnunoreka [JOK
MPOCTPAHCTRE; MaPaIETLHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapaienpHOCTh OPSIMBIX U TUIOCKOCTEN B
13 npoctpaHctie: [lapamienbHOCTh IPAMON U bubmmorexa LOK
pocip FHep P https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU bubmorexa [JOK
P P https://m.eds00.ru/9f4071b9
15 Yron mexay npsiMbIMU B IPOCTPAHCTBE bubmmorexa [JOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B IPOCTPAHCTBE bubmorexa [IOK
AY TP pocTp https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTB IIIOCKOCTEMN: bubnuoreka [IOK
rapasiejibHbIe IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyIeNbHBIX IIOCKOCTEN bubnmnoreka [JOK



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
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

19 [Ipocrefimme nmpocTpaHCTBEHHBIE PUTYPHI HA bubnmnoreka [JOK
TUTOCKOCTH: TETPadIp, KyO, MapaiesIeuIe]] https://m.edsoo.ru/4a28dc02
. bubmmoreka [JOK
20 Hoctpoetne cederit https://m.edsoo.ru/1d434d0f
. bubmmoreka [JOK
21 Hoctpoerne cetentit https://m.edsoo.ru/ec26feSd
Kontponbnas pabota no teme "lIpsmbie u
2 P P P bu6mmotreka [IOK
THIOCKOCTH B [POCTPAHCIBE. . https://m.edsoo.ru/9a0a9e56
[TapaienbHOCTh NPSIMBIX U TUIOCKOCTEN"
3 [IepnieHAUKYIAPHOCTH NPAMON U IIJIOCKOCTH: bubnuoreka [IOK
MIEPIICHIUKYJISIPHBIE IPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6aSd
4 [IpsimMble napajienbHbIe U bubnuoreka [IOK
HNEPIEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11¢c95
[IpsiMbIe mapasienbHbIC U bubmmoreka [JOK
25
MEPIECHIUKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMON U bubmmoreka [JOK
IJIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMON U bubnmnoreka [JOK
IUIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o TpsiMOii IEPIICHIUKYIISIPHOM bubnmnoreka [JOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
29 TeopeMa o psiMOii epIIEHINKYISIPHOU bubmmoreka [JOK
IJIOCKOCTHU https://m.edsoo.ru/bd37458
30 TeopeMa o psiMOii EpIIEHANKYISIPHOU bubmmoreka [JOK
IJIOCKOCTHU https://m.edsoo.ru/7d18834b
bubnuorexa [JOK
31 [lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE

https://m.edsoo.ru/33¢c477d3



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
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

OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TJIOCKOCTH

HepneHz[I/IKmep H HAKJIOHHBIC: paCCTOAHNC

32 OT TOYKH JO MIOCKOCTH, PACCTOSIHUE OT bubmorexa [JOK
. A P https://m.edsoo.ru/66fefadd
MPSIMO# 10 TIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE
33 oT I;OHKIi[ Oyl'IJ'II;))CKOCTI/I aCCTO}II)HI/Ie oT bubmorexa [OK
. a P https://m.edsoo.ru/aSb7b8e3
PsIMOM 10 TIIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE
34 oT I;OHKIi[ Oyl'IJ'II;))CKOCTI/I aCCTo;II)HI/Ie oT bubmorexa [IOK
N ! P https://m.edsoo.ru/dbee22bc
psIMOM 10 TIOCKOCTH
35 VYriel B IPOCTPAHCTBE: YIOJI MEXIY NPSIMOMI bubmmoreka [JOK
1 ITIOCKOCTHIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yIroil bubnuoreka [IOK
JIBYTPaHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yol bubnuoreka [IOK
JIBYTPaHHOI'O yriia https://m.edsoo.ru/c7c777ed
18 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubmmoreka [JOK
NEePHEHAUKYIISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubmmoreka [JOK
NEePHEHAUKYIISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIECHANKYISIPHOCTU JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dcS7
41 Teopema o0 TpEX nepneHAUKYIApax bubmorexa [IOK
P P PHCHIHAKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepneHauKyIApax bubmorexa [IOK
P P PHCHIHAKY AP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepneHauKyIsIpax bubnmnoreka [JOK



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
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

KonTponbHas pabora no remam
"IleprieHIUKYIAPHOCTD MPSIMBIX U

bubmuorexa [JOK

44 wiockocTe" u "YTIibl MeX Ay IpSIMBIMU U https://m.edsoo.ru/5b971ef3
mIocKocTsIMu"
[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U bu6mmoteka [IOK
HEBBIITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIpaHHHUKA
[Ipu3ma: n-yrosbHas npu3Ma; rpaHu U

46 OCHOBaHUS IPU3MBI; TIPsIMasi U HAKJIOHHAs bubmmoreka [JOK
IIPU3MBI; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBbI

47 [Tapannenenunen, npsiMOYroJIbHbBIN bubnmnoreka [JOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamuaa, TpaHu v

43 OCHOBaHHUE MTUPAMUJIbI; OOKOBAs U MOJIHAS bubnmnorexka [JOK
IIOBEPXHOCTH IIUPAMUbL; IpaBUIIbHAA U https://m.edsoo.ru/fblcd0as
yCeu€HHas nupaMuIa
[IpaBuibHBIE MHOTOIPAHHUKHU: ITOHSTHE
[IPABUJIBHOTO MHOT'OI'PaHHUKA; IPaBUJIbHAS

49 IIPU3Ma U IIPaBUJIbHAS IUPAMHUJIA; bubamorexa LOK

https://m.eds00.ru/074c8865

[IpaBUJIbHAS TPEYTOJIbHAS TUpaMUIA U
NPaBUJIBHBIN TETpadIp; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTPaHHHUKAaX: OKTa’dap, 10AEKadip U bubamorexa LOK

https://m.edsoo.ru/a0fddSbf

HUKOCAdIP.

51 CummeTpus B IpOCTPAHCTBE: CUMMETPUS bubnmnorexka [JOK



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

OTHOCHUTCIIBHO TOYKH, prlMOﬁ, IIJIOCKOCTH.
OJEeMEHTEI CUMMCTpPHUU B IIUpaMUIax,
napamuicjicnmicaax, nmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9¢777d9

Brrunciaenue 31eMEHTOB MHOT'OI'paHHUKOB!:

bubnuorexa [JOK

52
pé6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, ILJIOIIA]Tb bubnmnoreka [JOK
OCHOBaHUH, TeopemMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABUILHOW MUPAMUJIBI, bubnmnoreka [JOK
TeopeMa O IJIoL[aAu OOKOBOM OBEPXHOCTH https://m.edsoo.ru/5603e¢30b
YCEUYEHHOM MUpPaMUIbI
55 KonTponbHas padota no teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5¢04
N bubnuoreka [JOK
56 I1 6 00
OIUITHE 0 0ObEMe https://m.edsoo.ru/7ad0020b
bubnuorexa [JOK
57 O06bé
DEM THpaMIH https://m.eds00.ru/235171b3
. bubmmoreka [JOK
58 06
DEM TTHpaMIAN https://m.edsoo.ru/f47dfefd
N bubmmoreka [JOK
59 06
DM IHpanHAR https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 06
DM IHpanHAR https://m.edsoo.ru/2faade3f
61 O06BEM TPU3MBI bubmmorexa LIOK

https://m.eds00.ru/79853608



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
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

bubnuoreka [JOK

62 0Bé 1
O6bEM mpH3MEL https://m.edsoo.ru/1e053890
N bubnuoreka [JOK
63 0 1
O6bEM mpH3MEL https://m.edsoo.ru/482d3f51
64 KoHnTtponbhas padora nmo teme "O0bEMBI | bubnuoreka [JOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIEHNE CUCTEMATH3AITUS
65 sganuii. [loctpoeHue ceueHuii B 1 buGnnorexa LIOK
' p https://m.edsoo.ru/098bedad
MHOTOTpPaHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3 AU
3HaHUU. BBIUKCIIEHHE PACCTOSIHUI: MEXAY
66 BYMS TOYKaMHU, OT TOYKHU JI0 OPSIMOM, OT 1 Bubmiorexa IIOK
By ’ Ao 1P ’ https://m.edso0o.ru/f7792ba9
TOYKH J0 IJIOCKOCTH, MEKY
CKPEIIMBAIOIIUMUCS TTPSIMbIMU
bubnuorexa [JOK
67 " §) 1
TOTOBAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. Beruncienue yrios: Mex
68 CKPEIIUBAIOIIUMUCS HYI;[MBIMI/I ng}; 1 buGnnorexa LIOK
P Hlu B p ’ Y https://m.eds00.ru/56765e8b
MPSIMOM | TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
JlaTa
Kourpoun uugposbie
Ne i/ Tema ypoka IlpakTHyec HU3yYeH
Bcero HBIE oOpa3oBaTe/ibHbIE
KHe padoTpl | HA
padoTbI pecypchl

| Cdepa u map: HeHTp, paauyc, AMameTp; | bubnmnoreka [JOK
IJI0LIa/1b TOBEPXHOCTHU CEPDI https://m.edsoo.ru/0341bc2b
B3aunmMHuoe pacnionoxenue cepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momans ceps
N3obpaxenue chepsl, mapa Ha MIOCKOCTH. bubmmoreka [JOK

3 1
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
[HunuHapudeckas MOBEPXHOCTb,

4 o0pa3yrolne HUIMHIPHYECKON | bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH

WIMHJIP: OCHOBAHMS U OOKOBast
5 EOBG XHI())CTB oOpa3yrolas 1 ochb; 1 bubmmorexa HOK
P ’ IZ Y . ' https://m.edso0.ru/188f6216
TIonIaib OOKOBOM U MOJTHON MOBEPXHOCTH
N300paxkeHne MUINHIPA HA MIIOCKOCTH.

6 PazsépTka nununapa. CeueHus MuIMHIpa | bubmmoreka [JOK
(TUIOCKOCTHIO, TTapajuIeIbHON TN https://m.edsoo.ru/016e25¢eb
MEPIEeHIUKYISPHON OCH LIUIUH/PA)

Konunueckast HoBepxXHOCTb, 00pa3yroIIue
7 KOHUYECKOU HOBerHOCTI/I ocf 1/1}1;};) [IMHA 1 bubmmorexa LOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
8 Konyc: ocHOoBaHue u BepiimHa, 1 bubnmmoreka [JOK



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

o0pasyromias ¥ 0Cb; IUIONIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

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

VYceuéHHblil KoHyC: 00pasyronye u

9 BBICOTA; OCHOBAHMS U OOKOBast bubmmorexa LOK
’ https://m.edso0o.ru/1468bab3
MMOBEPXHOCTH
N306paxeHne KoHyca Ha MIOCKOCTH.
PasBéptka konyca. CeueHUst KOHyca
10 (HHOCEOCTLIO za aJIeJIbHOM OCI?OBaHI/II-O bubmorexa [IOK
> 11ap . ’ https://m.edsoo.ru/Obde1be8
Y TJIOCKOCTBIO0, IPOXOASIIEH Yepe3
BEPILUHY)

1 KomOunanus ten BpamieHus u bubmuorexa [JOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cefl0eS
MHOrorpaHHuK, ONMMUCAaHHBIN OKOJIO

12 cdepsl; cdepa, BnucaHHAs B bubmorexa [IOK

pbL pa, https://m.edsoo.ru/0b136158
MHOT'OTPaHHUK WJIU B TEJIO BPAICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmmoreka [JOK
00BLEMOB Tell https://m.edso0o0.ru/26a03{b7

bubnuoreka [JOK

14 0né
OObEM 1HIpa, KOHYCa https://m.edsoo.ru/5513d87b

. bubnuoreka [JOK
15 3]
O61Em mapa u noma: chepe! https://m.edsoo.ru/d189bde2
[TogoOHEBIE TENa B MPOCTPAHCTBE.
16 COOTHOIIIEHUS MEXKIY ILIOIIAagIMH buGmnorexa LIOK
o .z.[y tal https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMHK IMOJOOHBIX TEI

17 KonTponbnas pabora no Temam "Tena bubmmoreka [JOK
BpamieHus" u "O0bemMbl Ten" https://m.edsoo.ru/4a33a8ab

bubnuoreka [JOK

18 BexTop Ha IMJI0CKOCTH ¥ B TIPOCTPAHCTBE

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



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
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bubnuoreka [JOK

19 C
JIO’)KEHUE U BHIYUTAHUE BEKTOPOB https://m.edsoo.ru/ 234089
20 YMHOXKEeHUE BEKTOpA HA YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1mo Tpém
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio bubmmorexa LOK
P paM- P https://m.edsoo.ru/a28fd74e
napasuiefenumneaa
Pemenue 3aa4, CBSI3aHHBIX C
22 MPUMEHEHUEM MpPaBUJI ACHCTBUH C bubmorexa [IOK
P P A https://m.eds00.ru/5a827900
BEKTOpaMH
3 KoopanHatHO-BEKTOPHBIN METOT TPU bubnunoreka [JOK
pELUICHNH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbHast cucTeMa KOOpIMHAT B
24 I pOCT }EllHCTBe Koopnunatsr BP;KTO a bubmorexa [JOK
pocTp . ' P pa- https://m.edsoo.ru/48db7058
[Ipocreitmue 3agaun B KOOpAUHATAX
)5 VYron mexay Bektopamu. CKajasipHOE bubnunoreka [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexay NpsIMbIMU U bubnmoreka [JOK
IUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
7 KonTponbnas pabota o teme "Bektopsl u bubmmoreka [JOK
KOOPJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHME, 0600IICHNE 1
)3 cucrteMaTu3anus 3HaHui. OCHOBHBIC bubnuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHME, 0600IICHNE 1
N bubnuoreka [JOK
29 cucreMaTtuzanus 3Hanuil. OCHOBHbBIC

¢burypsl, pakThl, TEOPEMBI Kypca

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



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
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE 1

30 cUCTeMAaTHU3alus 3HaHUH. 3a1aun 1 bubnnorexa LIOK
I e https://m.edso0o.ru/7491efe0
TUTAHAMETPUHU B METOJIBI X PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
31 cUCTeMAaTHu3alus 3HaHUH. 3a1aun 1 buGmorexa LIOK
I e https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1
10 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bu6mmoreka [IOK
33 n 3] 1
TOroBas KOHTPOJIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 | bubmmoreka [JOK

cHCTeMaTHu3alus 3HaHuM

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

10 KJIACC
Kon
nposepsie .
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI
Moro o0pa3oBaTe/IbHOI NPOrpaMMbI Cpe/IHero o01ero 06pa3oBaHus
pe3yiabTa
Ta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, PSMasi, IIIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIECACTBUS M3 HUX IPU PELICHUU
. FEOMETPUYECKUX 3a]a4
=3 OnepupoBarh MOHATUSMHU: MAPALICTBHOCTh U MEPHEHANKYISIPHOCTh MPSIMBIX
' U IJIOCKOCTEN
74 KnaccudunupoBaTe B3aUMHOE PpACIIOIIOKEHHE TMPAMBIX M IIJIOCKOCTEH B
. MPOCTPAHCTBE
OnepupoBarh NOHATHAMU: ABYTPAHHBIN YroJl, TPaHH JIBYTPAHHOTO yTJia, peopo
7.5 JBYTPAHHOI'O YIJIa, JIMHEWHBIA YroJl JIBYIPAaHHOIO yrja, IpaaycHas Mepa
JIBYTPaHHOI'O yTIJIa
76 OnepupoBarh MOHATHSMH: MHOTOIPAHHHUK, BBINYKJIBIA W  HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUIIbHBIN MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MHpamMuaa, Mpu3Ma,
. MPSIMOYTOJIBHBIN TIapalIeIeIHIe I, Ky0)
Knaccudummponars MHOTOTPaHHUKH, BBIOMpast OCHOBAaHHUS JUISt
7.8 KiaccupuKauuy (BBIMYKJIBIE U HEBBINYKJIble MHOTOTPAHHUKH, IPABUIIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, TapaJuIeICIIUIIC Ib])
7.9 OnepupoBath MOHATUSIMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATH TPHUHILMUIBI MOCTPOCHHSI CEYCHH MHOTOTPAaHHUKOB, HCIIOJb3Ys

METO/J CIICI0B

7.11

CTpOI/ITI) CCUCHUS MHOI'OIPAaHHUKOB METOJA0OM CJICIOB, BBIIIOJIHATDH (BI)IHOCHI)IG)

IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY,




cOOKy, CHH3Y

7.12

Pemrate 3aa4i Ha HAXO0XIACHHUEC I'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM nim
ajropurtMaM, IMpUMCHAA HM3BCCTHBIC aHAIMTUYCCKUC MCTOAbI IIpU PCIICHUHU
CTaHAAPTHBIX MAaTCMATUUYCCKHUX 3adda4 Ha BBIYHCIICHHC paCCTOﬂHI/If/'I MCKOY
ABYMA TOYKAaMH, OT TOYKH O HpHMOﬁ, OT TOYKH OO IIIIOCKOCTH, MCIKAY

CKpCHIUBAOIIHUMHUCA ITPAMBIMU

7.13

Pemrats 3aa4i Ha HAXOXACHHUEC I'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM nim
alropuTtMaM, IMpUMCHAA HM3BCCTHBIC aAHAJIMTUYCCKUC MCTOAbI IIpU PCIICHUU
CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha BbIYHUCICHHUC YIJIOB MCKIY
CKpCHIMBAKOIIUMUCA IPAMBIMHU, MCKIAY HpHMOﬁ U IIIOCKOCTBIO, MCIKAY

IIIOCKOCTAMU, JABYI'PAHHBIX YT'JIOB

7.14

Beraucnsate 00bEMBI M IUIOMAAW MMOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
nupaMua) ¢ MOpuUMeHeHHeM (GOpMyJ, BBIYUCIATH COOTHOILICHUS MEXKITY

TUTOIIASIMHA TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CUMMETPUHU, HCHTP, OCh U IINIOCKOCTb CUMMCTPHUHA (1)I/IprI>I

7.16

W3BnekaTh, MpeoOpa3oBBIBaTh W WHTEPHPETHPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax

U PUCYHKax

7.17

[IpumensTh reomeTpudeckue (akThl AJis pELICHUs CTEPEOMETPUUECKUX 3a]1ad,
[IPEANOJIAaraloluX HECKOJIBKO IIAroB PELICHUsA, €CJIM YCIOBHUSA IPUMEHEHUSA

3aJaHbl B ABHOH (popme

7.18

[IpuMeHATH  mpocTEdIIMe IpPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBbI ITPU PCIICHUU CTCPECOMCTPUICCKUX 3a1a1

7.19

HpI/IBO,I[I/ITB OpUMEPbl MATCMATHYCCKHX BaKOHOMepHOCTCﬁ B Ipupoac Hu

JKHU3HH, PACIIO3HABATL MMPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBC

7.20

[IpuMeHATh NOJyYEHHBIE 3HAHMSA HA IIPAKTUKE: aHAIM3UPOBATh DPEAIbHBIC
CUTyallUM U IPUMEHSATb U3YYEHHBIC MOHATHS B IIPOLECCE IOMCKA PELICHUS
MaTeMaTH4eCKd C(HOPMYITUPOBAHHON NPOOIEMbI, MOAETHPOBATH pealbHBIC
CUTyallUM Ha $A3bIKE I'E€OMETPUU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUUYECKUX IOHSTUH U TEOopeM, ammapara aiareopsl,
pelarh MPaKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKUX

BCJINYNH




11 KITACC

Kox
nposepsie .
IIpoBepsiemble MpeIMeTHBbIE Pe3yJILTATHI OCBOCHHS] OCHOBHOIM
moro 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero oo01ero 00pa3oBaHus
pe3yabTar
a
6 I'eomerpus
OnepupoBaTh TOHATHUSMHU: MHJIUHAPUYECKAs TOBEPXHOCTh, O0Opa3yromIue
6.1 LUIMHIPUYECKON TMMOBEPXHOCTH, IWIMHIP, KOHHYECKass IOBEPXHOCTD,
00pa3yrolre KOHMYEeCKOM MOBEPXHOCTH, KOHYC, CheprudecKas MoBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LIWJIXHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALICHHS
6.4 KiaccudunupoBars B3anMHOE pacoyiokeHue chephl U TIOCKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA, BBICOTA
6.5 CEerMEHTa, IIAPOBOW CJIOM, OCHOBAaHME IIAPOBOrO CJOS, BHICOTA IIAPOBOrO
CJI0s, IIAPOBOM CEKTOP
66 Bbruncnate  00BbEMBI M IUIOMQAM  IOBEPXHOCTEH Tel  BpAIICHHS,
' TEOMETPUYCCKHX TEJl C IIPUMEHEHUEM POpMYJT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIA B cdepy H
6.7 ONKMCAHHBIN OKOJIO cepsl, cdepa, BIUCAHHAS B MHOTOTPAHHHMK HJIH TEJIO
BpalleHus
63 BBIYHCIIATE COOTHOIICHUST MEXKIY TUIOMIAIIMU MOBEPXHOCTEH W 00BEMaMU
' MOOOOHBIX TEN
69 N300pakaTh u3y4yaeMbie (UTYpBI OT PYKH M C HPHUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BhITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
' buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CCUCHHSI TEJI BPALICHHS
W3Brekath, HMHTEPNPETUPOBATh K IMPeoOPa30BBIBATH HH(POpPMALMIO O
6.11 MPOCTPAHCTBEHHBIX T'C€OMETPUYSCKHX (UTypax, MPEICTABICHHYIO Ha
yeprexax U PUCYHKaX
[TpuMmeHsTh TeoMeTpuyeckue (AKThl ISl PEHICHUS CTEPEOMETPHUYCCKUX
6.12 3a7a4, MPEINONIaralonuX HECKOJIbKO IIaroB PEIICHUS, €CIAH YCIOBHS
PUMEHEHHUS 3aJIaHbl B SBHOU (hopMe
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremmonHaTh Z[GflCTBI/I?[ CJIOKCHHUA BCKTOPOB, BbIYUTAHUSA BCKTOPOB U
YMHOKCHHA BEKTOpAa Ha YUCIIO, O6’LHCHHTL, KaKMMH CBOMCTBAMH OHH

o0JazaroT

6.15

HpI/IMeHHTL IIpaBUJIO IapaJUICICITUIICAA IIPU CII0KCHUHU BCKTOPOB

6.16

OHepI/IpOBaTL MNOHATHUAMM: NCKAPTOBBI KOOPAWHATLI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATLI BEKTOPA, YIroJl MCKIY
BCKTOpaMH, CKaJAPHOC HPOU3SBCACHHUEC BCKTOPOB, KOJUIMHCAPHLIC U

KOMIIJIaHAPHBIC BEKTOPLI

6.17

Haxoauts cymmy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEKITY
BEKTOpPaMH, CKallIpHOE IMPOU3BEACHUE, DPACKIAIbIBATh BEKTOP IO JABYM

HCKOJUIMHCAPHBIM BCKTOpaM

6.18

BaHaBaTL IJIOCKOCTh YPAaBHCHHEM B Z[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTef/’IHII/IG TCOMECTPHUUCCKUC 3ala4u Ha HNPUMCHCHHUEC BCKTOPHO-

KOOPpAWHATHOI'O METO1a

6.20

Pemars 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMAaTHU4YCCKUX OTHOILIEHUM U
HaxXO0XACHUC T'COMCTPUYCCKHUX BCIUWYUH II0 06pa3uaM WK aJIropuTtMam,
MMPUMCHAA U3BCCTHBLIC MCTOABI TP PCIICHUU CTAHAAPTHBIX MAaTCMAaTUUYCCKHUX

3aaa4d

6.21

[IpuMenATs,  mpocTEHIIME NPOrpaMMHBIE  CPEICTBA W DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a1a4

6.22

[IpuBOoguTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKHU3HH, pACIIO3HABATH IPOABJIICHUEC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHATH MOJydEHHBIE 3HAHMS Ha IPAKTHUKE: aHAIM3UPOBATh PEAIbHBIC
CUTyallUU U NPUMEHATH U3YUYECHHBIE NOHATHS B MPOLIECCE MOUCKA PELICHHUS
MaTeMaTHYeCKu CPOPMYIHPOBAaHHOW IPOOIEMBbI, MOJEINPOBATh peabHBIC
CUTyallUM Ha A3bIKE T'€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA M TEOopeM, ammapara aiaredpsl,
pelarh MPaKTUYECKUE 3a1aui, CBSI3aHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX

BCJIMYHUH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OcHoBHbBIE TIOHATHA cTepeoMeTpud. Touka, mpsiMas, INIOCKOCTb, IPOCTPAHCTBO.
[loratne 00  aKCHOMAaTHYECKOM  IOCTPOSHHHM  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMETPUHU U CIICACTBHA U3 HUX

7.2

B3aumHOe  pacnonokeHwe — HOpsAMBIX B MPOCTPAHCTBE:  IEpECEKarolIuecs,
napajuleJibHble M CKpeluBaromuecss mnpsmele. [lapaiienbHOCT OpSIMBIX U
IJIOCKOCTEl B  NIPOCTPAHCTBE: IMapajulelibHbIE NpsIMble B  IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSAMBIX, NApaJUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH, YroJll MEXAY HpsAMbBIMU B MPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: MapasuieNbHbIE INIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiiiye mpocTpaHCTBEHHbIE (UTYPHI Ha IJIOCKOCTH: TETPa’p,

KyO, napaJijiesienumesa, NOCTPOCHUE CeYeHUI

7.3

HepHeH[[I/IKy.HﬂpHOCTI) HpﬂMOI;'I U IUIOCKOCTU: TMCPHCHAUKYIISAPHBIC IIPAMBIC B
[IPOCTPAHCTBE, IPSMBbIE MapajlIeNbHbIe U NEPIEeHAUKYIIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH NMPSIMOHN U MIIOCKOCTH, TEOpEMa O MPSAMON NepHeHANKYIIPHON
IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: Yrojl MEXIY HpsIMON M  IJIOCKOCTBIO,
IBYI'PAaHHBIA yroJl, JIMHEMHBIM yroa nByrpaHHoro yria. llepneHaukyiasp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO0 IUIOCKOCTH, PAacCTOSHUE OT MpsAMOM [0
IJIOCKOCTH, MPOEKIUs (UTYpbl Ha IJIOCKOCTh. llepneHauKyaspHOCTh IMIOCKOCTEH:
IIPpU3HAK  NEPHEHAMKYJIAPHOCTH  JABYX  Iulockocre.  Teopema o  Tpéx

MNEpNCHAUKYJIISIpax

7.4

IlonsATHe MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOTOIDAHHMKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronpHas
pU3Ma, TpaHU M OCHOBAHUS NPU3MBI, MpsiMas U HAKJIOHHas MPU3MBbl, OOKOBas U
IIOJIHAsI IOBEPXHOCTH Npu3Msbl. [lapasuienenunen, npsMOyTrOJIbHbIN ITapauIeICIINAIIE
U ero csoiicrsa. [Iupamuna: n-yroiapHas nupamMuaa, 'paHd ¥ OCHOBAaHUE ITUPAMUBI,
OOKOBasi M TOJIHASI TIOBEPXHOCTh MUPAMUIBI, IPABUIbHAS U yCEUEHHAs MUpaMUJIA.

OEeMEHTHI INpu3Mbl MW IIHMPAMHUBI. HpaBI/IHBHHe MHOI'OI'PaHHHUKH: IIOHATHUC




[IPaBWJIBHOIO MHOTOTpaHHMKA, NpaBWJIbHAs IpU3Ma M MpaBUiIbHAs NUPAMUJA,
MpaBWJIbHASA TPEYToJIbHASI MUPAMUJIA U TIPABHIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
O MpaBWIbHBIX MHOTOIPAaHHHMKAX: OKTa’Ap, I0AEKa’p U ukocayapyrue CedeHus

IIPU3MBbI U ITHPaMU/JIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKU, HpHMOﬁ, IITOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nupaMujaax, napajjicjacnuieaax, IMpaBUJIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Bbluncienue 31€eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubel. [lmomans
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH NPSAMON TNPU3MBL, IIIOMIATh
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM mpu3Mbl. [lnomans 60xoBoi
IIOBEPXHOCTH M IOBEPXHOCTH IIPABHWIBHOW NHMPAMMIBI, TEOpEMa O ILIOLIAIN

yceuénHoii nupamubl. [lonstue 06 06bpéme. OOBEM MTUPaMUIBL, TPU3MBI

7.7

HO,Z[O6HI>I€ TCJla B IIPOCTPAHCTBC. CooTHOIIEHUS MCKAY IIomaasasMunu HOBerHOCTCﬁ,

00bEMaMU TTOJOOHBIX TENI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIepPKAHUSA

6

I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONW TOBEPXHOCTH, OCh
LHWINHAPUYECKON MoBepXHOCTU. L{MaMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

o0pa3yromas U 0Ch, TUIOIIAIb OOKOBOH ¥ ITOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroime KOHHIECKONH TOBEPXHOCTH, OCh U BEpIIINHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BepiuHa, 0Opasyromias U OcCh,
wionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, Juamerp, IIomaab MoBepxHocTu cdepol. Banmuoe

pacrionokeHre cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomaib

cepsr

6.4

N300pakeHue Tl BpalleHNus Ha MII0CKOCTH. Pa3BépTka muimHapa 1 KOHyca

6.5

KomOuHanmu Ten BpamieHuss WU MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIN

OKOJIO C(i)epbl, C(bepa, BIIMCaHHAsA B MHOI'OI'PAaHHHK, WJIK TCJIO BpalllICHUA

6.6

[Tonsitne 06 00bEMe. OcHOBHBIC cBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TTapajulelienunea U ciaenctBus u3 He€. OO0bEM IwmMHpa,

koHyca. O0BEM 11apa U miomasb cepsl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHHUS  MEXKAY  IUIOIMIAISIMU

07 MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TE
6.8 Ceuenuss nuinuHApa (MapavieIbHO M TMEPIECHIUKYISIPHO OCH), CEUCHUS KOHYycCa
' (mapannenbHOE OCHOBAHUIO U MPOXOIIee Yepe3 BEePILUHY ), CEUCHU [1apa
Bextop Ha miockoctu W B mpocTpaHcTBe. ClOXKEHME M BbIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha uuciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHNEM IIPABUJI IEUCTBUM C BEKTOPaMU
[IpsiMoyronbpHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amauu B KOOpAMHATaX. YToJl Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKUX 3ada4d




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kox
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TPeGOBaAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero 0oOpa3zoBaHus

Biiagenue mMeronaMu 10Ka3aTeNnbCTB, aJrOPUTMaMU pELICHUSA 3a4a4d; YMEHHUE
dbopMynHpOBaTH ¥ ONEPHPOBATH TOHATHSAMHU: OIpEICIICHHE, aKCHOMa,
TeOpeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, JOKAa3aTEJIbCTBO, PAaBHOCHJIBHBIC
(GOpMyIHpPOBKHM; NPUMEHSTh HX; yMEHHE (OPMYIHpPOBaTH o0OpaTHOE W
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPBl U KOHTPIPUMEDSI,
HCIIOJIB30BaTh METOJ MaTEMAaTUYECKON NHYKLIIUH; IPOBOAUTH JOKA3aTEIbHbIE
pacCyKIeHHs IIpU PELIEHUH 3aJay, OLEHUBATH JIOTMYECKYIO IPAaBUIBHOCTH
pacCy K JIeHUH; yMeHUue OIEpPUPOBATH HOHATUSMH: MHOECTBO,
[IOAMHOXKECTBO, OIECpallM¥ HaJ MHOXXECTBAMM; YMEHHME MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBINA anmapar Juisi ONMCAaHUs PEAIBHBIX IIPOLIECCOB U
SIBJICHUH U IIpU PELICHUH 3ajay, B TOM YUCIIE U3 JAPYTrUX y4EOHbIX IPEIMETOB;
YMEHHE ONEPHUPOBATH MOHATHIMHU: rpad, CBSI3HBINA Tpad, aepeBo, MUK, rpad
Ha IUIOCKOCTHM; YyMEHHE 3aJaBaTb M OIHUCHIBATh Ipadbl pa3IMYHBIMU

croco0amMu; UCIIOIB30BATh TPadbl PU PEIICHUH 314

YMeHHe oIepupoBaTh IOHATUAMM: HATypajlbHOE YHUCIO, LEJI0E YHUCIIO,
CTEIEHb C LEIBbIM II0KA3aTelIeM, KOPEHb HATypaJibHOM CTENEHH, CTEIEHb C
palMOHAIBHBIM II0KAa3aTeIeM, CTENEHb C JCHCTBUTEIBHBIM II0KA3aTelleM,
jorapudm 4ucia, CUHyC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YHCIIA, OCTATOK
0 MOIYJIO, PAalMOHAIBHOE YHCIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypallbHbIX, LEJIBIX, PAalMOHAIbHBIX, ICUCTBUTEIBHBIX YHUCEI; YMECHHUE
WCTOJB30BaTh MPHU3HAKH JCIMMOCTH, HAUMEHBIIMHA OOIMH AEeTuTenh |
HauMeHbllee ofliee KpaTHoe, anropuT™ EBkiauga npu pemieHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMHU MMO3UIMOHHBIMA CUCTEMAMU CUUCIICHUS; YMEHHUE
BBINOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHUS BBIPAKEHHUH €O
cTemeHsMH W JorapudmMamu, mpeoOpa3oBaHusi JIPOOHO-PAITHOHATBEHBIX

BBIpa)KeHHfI; YMCHHUEC OICpHUPOBATH IMOHATUAMH: TIOCICHOBATCIIbHOCTD,




apupMeTHYeCKasi TPOTPEcCUsi, TEOMETPHUUYECKasi Mporpeccus, OECKOHEYHO
yObIBaroIast reomMeTpuyuecKas IIpOrpeccus; yMeHue 3aJaBaTh
[IOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C IMOMOILBIO PEKYPPEHTHBIX (OpMYII;
YMEHHUE ONEepUpPOBaTh IOHATHAMU: KOMIUIEKCHOE YHCIO, COIpPSHKEHHBIC
KOMIUIEKCHBIE YHCIIAa, MOAYJIh M apryMEHT KOMIUIEKCHOTO 4YHcia, (opma
3allUCH KOMIUIEKCHBIX YHuceNl (reoMeTpuyeckas, TpPUTOHOMETpUYecKas |
anredpanyeckasi); yMETh MPOU3BOAUTH apU(PMETUUYECKUE JEHUCTBHUS C
KOMIUIEKCHBIMU ~ YHMCJIaMM;  IPUBOJUTH  HIPUMEpPbl  HUCIOJIb30BAaHUS
KOMIUIEKCHBIX YHCEN; ONEepUpOoBaTh MOHATHAMH: MaTpuua 2x2 u 33,

OpCACIINTCIIb MaTPUILIbI, FGOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue omnepupoBaTh IMOHATUSIMH: palUMOHAIbHbIC, HpPpPALUOHAIbHbIE,
MOKa3aTelIbHbIe, CTEMEHHbIE, JIorapu(PMUYECKHUe, TPUTOHOMETPUUECKHUE
yYpaBHEHHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHHE OIEPUPOBATH MOHITHSIMHU:
TOXKJIECTBO, TOXJAECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI M HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHM, HEPABEHCTB
U CHUCTEM; YMEHHE peniaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3MyHBIX MNPUEMOB; pelIaTh YpPABHEHUs, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; IPUMEHITh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIsl PEILICHUS
MaTeMaTUYeCKUX 3a7a4 M 3aJa4 U3 Pa3JIMYHbIX 00JacTel HAyKu U peabHOM

KHU3HU

YMeHue omnepupoBaTh  MOHATHAMH:  (QYHKOHS, YETHOCTh  (YHKIIHH,
NEPUOMYHOCTh  (YHKIMH, OrPAaHUYEHHOCTh (PYHKUUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (YHKUIUM, HauOoJiblllee U HAaWMEHbIEE 3HAYCHHS
(GyHKIMH Ha NPOMEXYTKE, HempepblBHas (YHKIMs, aCUMITOTHI Tpaduxa
¢byHKuMH, TepBas W BTOpas NPOM3BOJHAs (YHKLHH, T€OMETPUUYECKUH U
(bu3nUIecKuid CMBICI MPOU3BOIHOM, TEPBOOOPA3HAs, ONIPEIEIEHHBI HHTETPAT,;
YMEHHE HaXOIUTh AaCUMNTOTHl Tpauka QYHKIUH; YMEHHE BBIUYUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHUS, YaCTHOTO M KOMITO3UIMU (DYHKIIHH,
HaXO/UTh ypaBHEHHE KacaTelbHOW K rpaguky (yHKUMU; YMEHHE HaXOAUTh
IIPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKLUHN; YMEHHE UCIOIb30BaTh IPOU3BOIHYIO
U1 UccaenoBaHUsA (QYHKUMH, HaXOAMTh HauOOJbIIME W HAUMEHbIINE
3Ha4eHUs (YHKIMH; CTPOUTh TpaQUKd MHOTIOYJICHOB C HCIHOJIb30BAHHUEM
anmapara MaT€MaTU4YeCKOrO0 aHalMu3a; I[PUMEHATh IPOM3BOAHYIO  JIA
HAaxO0’KJICHUs HAaWJIY4lIero peleHus B PUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMHUECKUX M (PU3UUECKUX 3a7ayax; HaXOAUTh IJIOMAIU U 00BEMBI (ury

C IIOMOIIBIO HHTCrpajia, IMPUBOJUTH IMPUMCEPbL MaTEMAaTHYCCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUH

YMeHue ornepupoBarh NOHATHSAMH: rpaduk (yHKIUH, oOpaTHas (QyHKIUS,
KOMIO3UIUsl  (YHKIUHM, nuHeWHas GyHKUOWSA, KBagpaTuyHas (QYHKIHS,
panmMoHanmbHas ~ (QyHKIUS, CTeneHHas (YHKOHA, TPUTOHOMETPUYECKHE
¢byHKIIMU, OOpaTHBIE TPUTOHOMETpUYeckhue (GYHKIUHM, T[OKa3aTelbHas U
norapupmuueckass (GYHKIHH; YMEHHE CTPOUTh TpapuKH HM3YYCHHBIX
GbyHKIUH, BBIMOIHATH MpeoOpa3oBaHusl rpaduKoB (PYHKIIUM, HCIOIB30BaTh
rpaduKy 17 U3YYCHHUsSI POIECCOB M 3aBUCUMOCTEH, IPHU PEUICHUU 3a7ad U3
OpYTux Yy4eOHBIX TPEIMETOB U 3a/ad M3 pPealbHOM JKHU3HH, BBIPAXKAaTb
dbopMynaMu 3aBUCUMOCTH MEXIy BEITUYMHAMH, HCIOJIB30BATh CBOWCTBA H
rpaduky  QyHKOMA JUIsI pelIeHHUs YpaBHEHWM, HEPaBEHCTB U 3alady C
napamMeTpami; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA

peI_HeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB H UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3a/aud pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLICHTHI, JOJIH U YaCTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTh TOBAapOB U YCIIYT,
HQJIOTH, 33Ja4d ®3 OO0JIACTH YNpAaBJICHUS JHMYHBIMH UM CEMEHHBIMHU
(¢buHaHCAMM); COCTABIIATH BBIPAKCHHS, YpPaBHEHHUS, HEPAaBEHCTBA MU UX
CHUCTEMBI II0 YCIOBHMIO 3aJayM, MCCIEAOBATh IIOIY4YCHHOE pCIICHUE U
OLIEHUBAaTh  IPaBJONOJOOHOCTh  pe3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peanbHble CHUTyallUM Ha S3bIKE MAaTEMaTUKH; COCTaBIIATh BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI [0 YCJIOBHUIO 3aJa4d, UCCIENOBATh
IIOCTPOCHHBIE ~ MOJEJIM  C  HUCIOJNb30BAaHWMEM  ammapara  anreOpsl,

HHTCPIIPCTHPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTar

YMeHue omnepupoBaTh MOHITUSMHU: CpeAaHee apudMeTHdeckoe, MeAHaHa,
HanOoJplllee W HaWMEHBIIEE 3HAYCHHs, pa3Max, IUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOTO Ha0opa; yYMEHHE W3BIEKaTh, HUHTEPIPETUPOBATH
nHpOPMALIMIO, TIPEICTABICHHYI0 B Ta0lMIax, Ha IuarpaMmax, rpadmukax,
OTPaXKarolllyl0 CBOWCTBA pPEATbHBIX MPOLECCOB U SBICHUI; IPEICTaBIATH
MH(POPMALIHIO C TIOMOIIBIO TAOJIUI ¥ TUArpaMM; UCCIIEIOBATh CTATUCTUUECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IpaUuECKUX METOJOB U 3JIEKTPOHHBIX
CpeAcTB; TpapUyUecKd HCCIEI0BATh COBMECTHBIE HAOIIOJACHUS C IMOMOIIBIO

JIyarpamMm pacceMBaHUs U JIMHEHHON perpeccuu

YMeHue OIICPUPOBATL IMOHATHUAMMU: CﬂyqaﬁHBIﬁ OIIBIT U cnyqaﬁHoe CO6I>ITI/IG,
BCPOATHOCTDH cnyqaﬁﬂoro CO6I)ITI/I$[; YMCHHUC BBIYUCIIATH BCPOATHOCTL C

HCIIOJIBb30BaHUECM Fpa(bI/I‘leCKI/IX MCTOJOB; IIPHUMCHATDH (bOpMyJ'IBI CJIOKCHHUA U




YMHOXXEHHUSI BEpOSATHOCTEH, (OpMyny TONHOM BEpOSATHOCTH, (HOPMYITY
bepuynnu, xomOuHaTtopHble (akThl U (HOPMYJIbI; OLEHMBATH BEPOSATHOCTHU
peanbHBIX COOBITHIA; YMEHHE OTIEPUPOBATh MOHATHAMU: CIy4aiiHas BEIMYMHA,
pacnpeielieHne BEPOATHOCTEM, MaTeMaTH4YeCKOe OKMJAHUE, IUCIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIYYalHOW BENIWYHHBI, (YHKIIMU PACTIPEICICHUS
IUIOTHOCTH PABHOMEPHOIO, IIOKA3aTEIBHOIO U HOPMAJIBHOTO PacIpeeIICHU;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEACIICHUM Ul pelIeHUs
3ajja4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJBIIMX YHCEN, METOMAbI
BBIOOPOYHBIX HCCJIECIOBAHUN; YMEHHE MPHUBOAWUTH MPHUMEPHl MPOSBICHUS
3aKOHa OOJBIIUX YUCENl B MPHUPOJIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHUE
ONEpUPOBATh TMOHATHSAMHU: COYETAHHE, IIEPECTAHOBKA, YHCIO COYECTAHUH,
YHCIIO0 MepecTaHOBOK; OMHOM HbroTOHA; yMEHHE PUMEHATh KOMOMHATOPHbBIE
bakTel M pacCyKICHHA IS pEIIeHHUs 3a/ad; OLECHUBATh BEPOSTHOCTH
pealIbHBIX COOBITHI; COCTaBIIATh BEPOSATHOCTHYIO MOJIETIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHITUSIMU: TOUKA, PsSMasi, JIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA yIrja, IUIOCKMM YroJl, JBYI'PAaHHBIM Yrol,
TPEXTPAHHBIM  yroJI, CKPEIUMBAIOIIMECS MpPsSMblE, MAPALICIBHOCT H
NEPIEHIUKYJISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YrOJl MEXIY NPSMBIMH, YroJl
MEXy HPSIMOW M IUIOCKOCTBIO, YIOJl MEXIY IIJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHME MEXIy HPSIMBIMH, PACCTOSHUE MEXITY
TUIOCKOCTSIMHU; YMEHHUE HCIIONB30BATh TMPU PEIICHUH 337a4 U3Y4YCeHHBIC (PaKThI
U TEOpeMbl IUIAaHMMETPUHW; YMEHHE OLEHUBATh pa3Mepbl O0O0BEKTOB
OKpPY’KAIOIIEr0 MHpa; CTPOUTb MATEMaTUYECKHUE MOJEIHM C IOMOULIBIO
FEOMETPUUYECKUX TIOHATUH M BEJIWYMH, PEIIAaTh CBA3AHHBIE C HUMH

IMPaKTUYCCKUC 3aa4r

10

YMeHue OomnepupoBaTh IMOHATHUSAMHU: IUIOMIATL (GUTYPBI, 00BEM (QHUTYpHI,
MHOTOTPaHHUK, MPaBUJIBHBIM MHOTOTPaHHUK, CEYCHHUE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, mnpusMa, nupamuga, (Gurypa M MOBEPXHOCTh BpAIICHHUS,
MWIMHIP, KOHYC, IIap, cdepa, IIomanab cQepbl, IUIOMAIs MOBESPXHOCTU
MUpaMHIbI, MPU3MBI, KOHyca, UWIHHIpPa, 00BbEM Kyba, MPSMOYTOJIBHOIO
napajuieJienuIea, MUpaMu/ibl, TPU3MBbI, [IIMH]IPA, KOHYCA, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEUEHUs] KOHyca U LWIMHIpA, MapajlieJbHblE OCH WJIHU
OCHOBAHUIO, CEUYCHHE INapa, IUIOCKOCTh, Kacamomascs cQepbl, MIIMHAPA,
KOHyCa; yMEHHE CTPOUTh CEUEHHE MHOTOIpaHHUKA, HM300paxkarb

MHOTOTPaHHHUKH, (UTYpHl W MOBEPXHOCTU BpAIEHHs, MX CEUCHHS, B TOM




YHCJie C IOMOIIBI0 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSATh CBOWCTBA
reOMETPUUECKUX (UTYpP, CAMOCTOSITENILHO (OPMYIUPOBATH OMpeesIeHuUs
u3ydaeMmbIX (UTYp, BBIABUTaTh THIOTE3bl O CBOMCTBAX H MpPHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHUE
IPOBOAUTH Kiaccuukanuio (Uryp Mo pasivyHbIM MpPU3HAKAM, BBIIOJIHATH

HGO6XOI[I/IMBIG JAOINIOJIHUTCIIbHBIC IIOCTPOCHHUA

11

YMeHue  onepupoBaTh  MOHSATHSMH:  JIBIDKEHHE B I[POCTPAHCTBE,
MapajuIeNbHBIA MMEePEeHOC, CHUMMETPHUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUEe MMOAO0OMs, TOMO0OHBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIE M TOJO00HBIC (UTYpBl, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTypE; HCIOJIb30BaTh T'€OMETPHUYECKHE OTHOILICHHS IIPU
pelIieHnr 3a7ad; HaXOJHWTh TEOMETPUYCCKHE BEIWYWHBI (IUIMHA, YTOJ,
IUIOIIAab, O0BEM) MPH PEIICHUH 33Ja4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U W3
pETbHON JKM3HH, YMCHHE BBIYHCISTH TEOMETPUUYCCKUE BEIMYUHBI (JIJTMHA,
yroji, IUIOMIAAb, OOBEM, IUIOMIA[h IOBEPXHOCTH), HCIIOJB3Ysl H3yuCHHbBIE
GbopMyIIbI ¥ METOJBI, B TOM YHCIE: IUIOMAJb TOBEPXHOCTH ITHPAMHU/IBL,
NPU3MBI, KOHYCa, IIMIHHIPA, WO s cepbl; 00bEM Kyba, MPSIMOYTOJILHOTO
napajuieNenumne/ia, TUpaMuIbl, MPU3MBL, MWIHHIpPA, KOHyCa, IIapa; YMCHHE

HAXOJUTh OTHOLICHHE 00BbEMOB MOTOOHBIX PUTYP

12

VYMmenne ONCprupoOBaTh IOHATUAMU: HNPAMOYIOJIbHAd CHUCTEMa KOOpJAWHAT,
BEKTOpP, KOOPIMHATHI TOYKH, KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA Ha YUCIIO, Pa3I0KEHHE BEKTOPA MO 0a3UCy, CKaSIPHOE
MPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHUE, YrOJl MEKIAY BEKTOpPAMH; YMEHHUE
HUCITIOJB30BATh BeKTOpHBII\/JI n KOOpI[HHaTHBIfI METO/ JJISL peicHuA

FeOMETPHUYCCKUX 3adaY U 3a4a9 APYTUX y‘{e6HBIX npeaMETOB

13

Vmenue BI)I6I/IpaTI) HOI[XOZ[?[IIII/Iﬁ MCTOJ IJid pCHICHUA 3adavdu; IMOHHUMAHUC
3HAYMMOCTU MaTEMaTUKUW B HU3Y4YCHHU MNPUPOIHBIX U O6III€CTB€HHI)IX
npoueccoB U HBHGHI/Iﬁ; YMCHHEC DPACIIO3HABATL IIPOSABJICHUEC 3aKOHOB
MaTEeMaTUKU B HUCKYCCTBC, YMCHHUC IIPHUBOAUTH IIPHUMEPBI MATCMATUYCCKUX

OTKPBITHI POCCUHCKON M MUPOBOW MaTEMaTHUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT CO/leP:KAHUS

Kon

1 Yucna v BBIYUCTICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1eIMMOCTH IENbIX YHCEeT

- Panmonanenabie  uncina. OOBIKHOBEHHBICE W JECATHUYHBIC JpOOM, MPOILEHTHI,
' OecKkOHEYHbIE IEPUOANYECKUE APOodH

13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemeHu. JlelcTBus ¢ apuMeTuuecKuMu
. KOPHSIMU HAaTypaJIbHOM CTENIEHU

14 Crenenb ¢ nenbmM nokaszareneM. CTeneHb ¢ palioHaIbHBIM oKa3aTeneM. CBoHCTBa
' CTETeHH

s CuHyCc, KOCHHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApPKTaHTE€HC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm yucna. [lecaTndynble U HATypalbHbIE JOTapupMBbI

HevictButenbHple  yucia. ApudMeTHUYECKHEe ONepaluu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbIe BBIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeobpa3zoBanue BeIpaKeHUM

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Lenbie u 1poOHO-palIOHATIEHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

23 TpuronomeTpuyeckue ypaBHEHHs

2.4 [TokxazarenbHbIe U TOrapu(PMUUECKHE YPaBHEHUS

2.5 Lenbie 1 IpOOHO-paLIMOHAIBHBIE HEPABEHCTBA

2.6 NppanoHanbHbie HEpaBEHCTBA

2.7 [TokazarenbHble U TOrapuPMUUECKUE HEPABECHCTBA

2.8 TpuronomeTpuyeckrie HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu




2.11

Matpuia cucTembl JIMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl

3 @yHKIMY U TpaduKu
31 Oynkuus, cnocoOwl 3amanus ¢ysknun. ['paduk ¢yHkumu. Bzanmuo oOpaTHBIE
' byukiun. YétHuele u Heu€THbIe QyHKmu. [leproanueckue GpyHKnm
OOnactp ompesaeraeHUs W MHOXECTBO 3HaueHU @yHkumu. Hynum ¢yHkumu.
12 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MaxkcumymMbl ¥ MHHUMYMBI (GyHKIuA. Hambonbliee w HauMeHbIIee 3HAYCHHE
(YHKIIMM Ha IPOMEXKYTKE
13 CrenenHass ¢QyHKUMS C HaTypaJbHbIM W IelbIM Ioka3areneM. EE cBoiictBa u
. rpa¢uk. CoiicTBa 1 rpad)uK KOPHS /71-O1 CTETIEHU
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpapuKu
3.5 [ToxazarenbHas u Jorapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnTorel TpagukoB ¢GyHknmid. CBoicTBa  (QYHKIIHIA,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBatenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEILHOCTEN
3.8 ApudmeTrndeckasi U reoMeTpuueckas rnporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana maTemaTuyeckoro aHaauza
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe 31€MEHTAPHBIX PYHKIIHIA
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAaHUIO (GYHKIMI Ha MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxosxaeHne HauOOoJbIIeT0 ¥ HAaUMEHBIIET0 3HAYCHUs (YHKIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MHTErpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKeCcTBaMHU. [{narpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaICHUSI
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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