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INOACHUTEJIbBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kkypca «l'eomeTpus» 0a30BOTO YpPOBHS A
obygaroruxcst 10 —11 kimaccoB paspaborana Ha ocHOBe dDenepaibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJApTa CPEAHEro OO0IIero o0pa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAHUM, MPEIBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TpaTUIUN
poccuiickoro o0pa3zoBaHusi. Peanuzaiusi mporpaMMbl 00€CIIEUUBAET OBJIAJICHUE KIHOUYEBBIMU
KOMIIETEHIIUSIMH, COCTABISIONIMMU  OCHOBY IS CAaMOpPA3BUTUSI W HENPEPHIBHOTO
00pa3oBaHusl, LIEITOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyHarOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOTO Kypca TE€OMETpUHM Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUS
00yCIIOBIICHa TPAKTUYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX M TMPEIMETHBIX PE3yJIbTaTOB
00y4eHHS TEOMETPUHN B HAIIPABJICHUH JTMYHOCTHOTO PA3BUTHsI OOYJAFOIINXCS, (POPMUPOBAHUS
(GYHKIMOHATBFHOM MaTEeMaTUYECKON T'PaMOTHOCTH, M3YyUYEHHMs JAPYTUX Y4EOHBIX JUCIMILIMH.
PazButre y oOydaronuxcsi MpaBUWIBHBIX MPEACTABICHUM O CYIIHOCTA M TPOUCXOXKICHUU
TCOMETPUYECKUX aOCTpakIuii, COOTHOIICHUH pEaJbHOTO W HWACATBHOTO, XapaKTepe
OTpPaXCHHS MATEMAaTHYECKOW HAyKOW SABJICHHM M TPOIECCOB pPEAIBHOIO MHpPa, MECTE
T€OMETPUHU B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECITUPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTUKE CMOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, & TAKKE
KaueCTB MBIIIUICHUSI, HEOOXOAUMBIX JJIs aJJalTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBAsSETCS OMHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0 OOIIETro
o0pa3zoBaHMs, TaK KaKk 00CCTICUMBACT BO3MOKHOCTh M3YYCHHS KaK JUCITUTIIMH €CTECTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MplluieHHE, GOPMHUPYEMOE TIPU M3YYECHUU OOYUYaIOMIUMUCS MOHSTUHHBIX
OCHOB TEOMETPHHM M TIOCTPOCHHUU IICTIOYKH JIOTHYCCKUX YTBEPKIACHUN B XOJE PpEIICHUS
TCOMETPUYCCKUX 3a7a4, YMCHHUE BBIJIBUTATh W OMPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YFOTCSl TIPU PENICHUM 3aJ1ad €CTeCTBEHHO-HAYYHOTO ITMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHHe OpUEHTHPOBAThCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
00JIacTAX NEeATeTbHOCTH 4ejoBeka. OpHeHTaMs YejoBeKa BO BPEMEHHU M MPOCTPAHCTBE —
HEO0OXOJIMMOE YCJIOBHE €ro COIMAIbHOIo OBITHUS, (hOpMa OTpPaKEHUsI OKPYKAIOIIET0 MHpa,
YCIIOBUE YCIICITHOTO TIO3HAHWA ¢ AaKTUBHOTO TMPeoOpa3oBaHUSl  JEHCTBUTEIHLHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMH OOpa3amMu OOBEAUHSET pa3Hble BHIBI y4eOHOU U
TPYIOBOM ACATENBHOCTH, SBJISETCS OJHUM M3 MPO(PECCHOHATEHO BAXKHBIX KAa4E€CTB, TIOITOMY
aKTyaslbHa 3a7ada (OpPMUPOBAHMS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
PA3HOBHUIHOCTH OOpPa3HOTO MBIIUICHUS — CYUIECTBEHHOIO KOMIIOHEHTa B TOJTOTOBKE K
MPAKTUIECKOMN JACSITEIILHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[leas ocBoeHHMs TporpamMMmbl yueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YypOBHE
o0yueHus — oOIIe00pa3oBaTeIbHOE W OOLIEKYJBTYPHOE pa3BUTHE OOYYaAIOIIMXCS uepes



obOecriedeHre  BO3MOXKHOCTH  TPUOOPETEHHMsI W HCIIOJB30BAHUS  CHUCTEMAaTHYECKUX
TE€OMETPUYECKUX 3HAHUHN U JEHCTBHUM, cien(DUIHBIX T€OMETPUU, BOZMOKHOCTH YCIICIITHOTO
NPOAODKeHUsS 00pa3oBaHUS 1O CHEIHATBHOCTSAM, HE CBSI3aHHBIM C  TPHKJIATHBIM
WCITOJIb30BAaHUEM T€OMETPHH.

[IporpamMMa mo reoMerpuu Ha 0a30BOM YPOBHE MpeHA3HAUYEHA ISl OOYYaroIIUXCs
CpeIHEH IIKOJBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHH Ha ypOBHE OCHOBHOTO
obmiero obpazoBanusi. Takum oOpa3om, oOydaromnuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Ire MareMaTH4eCKHe yMEHHS, CBS3aHHBIC CO CHEIU(GUKON TeOMETPHH U HEOOXOIMMBIC
JUTSL )KU3HH B COBpeMEHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTH H3YYHTh
reoMeTpuio Oosiee TIIyOOKO, €cCiM B JajdbHEHIIEM BO3HUKHET HEOOXOJAMMOCTH B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAILHOMN JACSATEIBHOCTH.

JlocTikeHne  1eM  OCBOEHHUS ~ MporpaMMbl  OOECIEeYMBAETCS  pEIICHUEM
COOTBETCTBYIOIMX 3anad. [IpuopuTeTHBRIMU 3adadaMH OCBOCHHUS Kypca «leomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:
dbopMHpoOBaHUE TIPEACTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HAHUE €€
B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;
dbopMHpoBaHUE MPEJCTABICHUS O MHOTOIPAHHMKAX M TeJaX BpAIlCHUS KaK O Ba)KHEHIIMX
MaTEMaTHYECKUX MOJICTAX, IIO3BOJISIONIMX OIKCHIBATh W HW3y4aTh pasHbIC SBICHUS
OKPY>KarOIIeTo MUPA;
dbopMHpoBaHHE YMEHHUS paclo3HAaBaTh Ha 4YEpPTEekKax, MOJEISAX M B PEAIbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaIleHUS;

OBJIQJICHHE METOJaMH PEIICHUS 3a7ad Ha MMOCTPOSHUS Ha U300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

dbopMHpOBaHUE YMEHUS ONEPHPOBATH OCHOBHBIMH MOHATHSMH O MHOTOTPAHHHKAX M TeJax
BpAICHUS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIQJICHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THUIOB 3a1ad; (OPMUPOBAHUE YMEHUS
MIPOBOJIUTH HECIIOXKHBIC JTOKA3aTeIIbHBIE PACCYKJICHUS B XOJC PEIICHUS CTEPEOMETPHUICCKUX
3a/1a4 U 3a]1a4 C MPAKTUIECKUM COACPKAHUEM;

pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIMOCOOHOCTEH O0ydYaroImMXCs, MO3HABATEIHHON
aAKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUHN, KpUTUIHOCTH MBIIILICHUS;

dbopmupoBanre (QYHKIIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOM TE€OMETPpUM: YMEHHUE
pacro3HaBaTh MPOSIBICHHUS TC€OMETPUYECKHUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HCHHBIX CHUTYAIIUAX U TIPH U3YUYCHUH JIPYTUX YICOHBIX TPEIMETOB, TIPOSBICHHS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (HhOPMYIUPOBATh MX Ha SI3bIKE TEOMETPUU M CO3/1aBaTh
TCOMETPUYECKUE MOJICTH, MPUMEHSATh OCBOCHHBIM T€OMETPUUYECKHM ammapar Jisl PEIIeHUs
MIPaKTUKO-OPUCHTUPOBAHHBIX  3a/Jad, HWHTEPIPETUPOBATh U  OICHUBATH  IOJYYCHHBIC
PE3YIBTaTHI.

OTnUYuTeNnbHOM  OCOOCHHOCTBHIO  TPOTPaMMBl  SBIIIETCS  BKIIIOUEHHE B KypC
CTEPEOMETPUH B HAYAJIC €0 U3yUCHHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTHBHOTO ITO3HAHWSI,
U OMpeIesIEHHBIM 00pa3oM OopraHM30BaHHAs pab0Ta HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO



JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JajJbHEHIIIEMY U3yUYECHUIO TIPEIMETA.

[IpeanoureHue OTHAETCS HATSAIHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCM OCHOBE UYyBCTBEHHOCTH MPEAMETHO-TIPAKTHUECKON
JesTeNIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy ydalmuxcs B Kypce
CTEPEOMETPHUU MPOBOJIUTCA 32 CUET PEIICHUs 33]]a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00Pa30B
U 3a/1a4 Ha ONEPHUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOJUTCA C
OMOpOM Ha HAIJSIAHOCTh, & OINEPUPOBAHUE OO0pa3oM — B YCIOBHSIX OTBICYCHHS OT
HaTJISAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOTHOTO COACPKAHMSL.

OcHoBHBIE coaepxkarenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsiMble U MIIOCKOCTU B MpOCTpaHCTBe», «Tena BpameHus», «Bexktopsl
U KOOPJAMHATHI B MpocTpaHcTBe». DopMHUpoBaHHE JIOTUYECKMX YMEHMH paclpeaensieTcss He
TOJILKO IO COJIEPKaTEIbHBIM JTMHHSIM, HO U 10 TojaM 00ydeHHs Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHUs.

Conepxxanue o00pa30oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM OCBOEHHUS
pabodeil mporpaMMbl, pacrpeneaéHHbIM MO TrojaM OOydYeHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObl OBJAJCHUE T'€OMETPUUYECKUMU IOHATHUSAMU U HaBBIKAMH OCYLIECTBIISIIOCH
MOCIIEZIOBATEIbHO U TIOCTYMATENbHO, C COONIOJCHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKIIOYAIUCh B OOIIYyI0 CHUCTEMY TE€OMETPHUYECKHUX TMPEACTABICHUIMA
00yJaronumxcsi, paciuIupsisi ¥ yriryossist €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reometpun oTBoAUTCS 2 yaca B Henento B 10 kinacce u 1 yac B Heneno B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOTI' O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mpsMas, IUJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHYECKOM ITOCTPOEHUU CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anMmHO€E pacnoioxkeHne NpsIMbIX B POCTPAHCTBE: MEPECEKAIOIINECS, TapaJIeIbHbIE U
CKpemuBaromuecs: mnpsiMble. [lapaienbHOCTh MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleNIbHbIE TPSMBIE B IMPOCTPAHCTBE; MAPAIUIENBHOCTh TPEX NPSAMBIX; NapaJUICIBbHOCTD
IpPSAMOM M IUIOCKOCTH. YTJbI C COHAIPaBJICHHBIMH CTOPOHAMH; YIOJI MEXAY MNPSAMBIMH B
npocTpadcTBe. [lapannenbHOCTh  IIIOCKOCTEH: MapajlleibHblE IIJIOCKOCTH;  CBOMCTBA
napajuleNbHbBIX MUIocKocTed. IlpocTeiimime npocTpaHcTBEHHbIE (UIYpPHl Ha IUIOCKOCTH:
TeTpa’ip, Ky0, nmapauienenunesa; NIoOCTPOCHHE CEUYECHUH.

[leprieHIUKYJISIPHOCTh  NPAMOW M IUIOCKOCTH: NEPHEHAUKYJSAPHBIE MPSIMBIE B
IIPOCTPAHCTBE, IMpPSAMBIE NApPaJUICIbHBIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH, ITPU3HAK
NIEPIICHIUKYJIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O MPsIMOM IEPIEHIUKYJIAPHOU
IIJIOCKOCTU. YTJIbl B IIPOCTPAHCTBE: YO MEXIAY IPAMOM U IUIOCKOCTBIO; ABYTPAHHBIA YIoJI,
JIMHEWHBIA yroJa IBYTPaHHOTO yria. llepneHauKysp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKUUs (UTYpbl Ha IUIOCKOCTb.
[lepneHAUKyYISIPHOCTh IUUIOCKOCTEM: MPU3HAK NEPIEHAUKYISIPHOCTH [JBYX IUIOCKOCTEM.
Teopema o TpEX NepHeHANUKYIISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUMKAa, OCHOBHBIE DJIEMEHTBl MHOTOIDAaHHWKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHMKHU; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yronapHas npusma;
I'paHU U OCHOBAHMS MPU3MBL; NPsIMasi U HAKJIOHHAs IPU3MbI; OOKOBasl M MOJIHAs MOBEPXHOCTh
npusMsbl. [lapamnenenumnen, npsAMOyroibHbBIM NapajuiesienuIie] U ero coicraa. [lupamunaa: n-
yrojbHasi nmupamujia, rpaHd UM OCHOBAHME MHPAMUJIbI; OOKOBask M TOJIHAS IOBEPXHOCTH
NAPaMUIbl; TpPaBUIbHAA M YyCEYEHHAs NUpaMua. OJIEMEHTHl MPU3Mbl W TNHUPAMUIBL.
[IpaBrIIbHBIE MHOTOIPAHHUKH: TTOHSATHE MPABUIBHOTO MHOTOTPAHHMKA; IPABUJIbHAS MPU3Ma U
npaBuiIbHAS MUPaAMU/A; MPABUIIbHAS TPEYTroJbHAs MUPAMUJA U MPABWIBHBIA TETpadap; KyO.
[IpencraBnenre o MpaBUIBHBIX MHOIOIPAHHHMKAX: OKTA3JIp, J0AEKa’Ap U ukocasap. CeueHus
MPU3MBbI U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IMPSMOM, IUIOCKOCTH.
DNeMEeHThl CHMMETPUU B MUpAMUAAX, apauiesIenuneax, NpaBUiIbHbBIX MHOTOIPAHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH M IIOJHOM NOBEPXHOCTHU MNPAMOU IPHU3MBI, IUIOMIAAb OCHOBAaHUM, TEOpeMa O
OOKOBOW MOBEPXHOCTU MPAMOU Mpu3Mmbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTHU
MPaBWJIBHOW MUpPAMUJIBI, TEOpEMa O TUIONIaau yceu€HHOM mupamuibl. [lonarue o6 oObnEMe.
O0BEM nHrpaMuIbl, MPU3MBI.



[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAJSMH ITOBEPXHOCTCH,
00BéMaMu TTOO00HBIX TEI.

11 KIIACC

Tena Bpamenust

[Munuuapuueckas MOBEPXHOCTb, OOpa3yIoUIUe IMIMHAPUYECKON TMOBEPXHOCTH, OCh
IUIMHAPUYECKON MmoBepXxHOoCTU. L{unmuuap: ocHoBaHUs ¥ OOKOBasi MOBEPXHOCTh, 00pa3yroias
U OCb; TUIONIAa/Ib OOKOBOM M MOJHOM MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yloliue KOHUYECKOW IMOBEPXHOCTH, OChb U BEpIIMHA
KOHUYECKOW moBepxHOCTH. KoHyC: ocHOBaHME M BepIlIHMHA, 00pasyromias U OCh; IUIOIIATb
OOKOBOW U IMOJHOW MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yIolNe U BbICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.

Cdepa u map: mHeHTp, paauyc, AUAMETpP; IJIOMAAb MOBEpXHOCTH cdeprl. B3zanmuoe
pacnosioxkeHue cepsl U IIIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; miomaas cepsl.

N3006paxenne Tea BpallleHus Ha TIOCKOCTH. Pa3BépTka muimuHapa 1 KOHyca.

KoMOuHaiuy Tenm BpameHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHWK, OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMCaHHasi B MHOTOT'PAHHUK, UK TEJIO BPAICHUS.

[Tousatne o0 o0bEMme. OcHOBHBIC CcBOWcTBAa 00BEMOB Tein. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesenunena u cieacTBus u3 He€. O0bEM mumHapa, KoHyca. O0bEM
miapa ¥ miomaas chepsl.

[TonoGubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAASIMH TTOBEPXHOCTEH,
00bEéMaMu MOJJOOHBIX TETI.

Ceuenus uwmnuHApa (MapajUieIbHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUeHHs II1apa.

BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTtop Ha tmwuiockocth u B mpocTpaHcTBe. CJIOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PaznoxkeHne BekTopa mo TpEM HEKOMIUTAHAPHBIM BEKTOpaM.
[TpaBuio nmapasienenunena. Pemenre 3amad, CBsI3aHHBIX C IPUMEHEHUEM TIPABHII JCHCTBHIM C
BekTopamu. [IpsMoyrosbHas cucTemMa KOOpAWHAT B MpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreitmme 3amaun B KOOpAMHATAX. YToJd MEXAy BekTopamu. CKalsipHOE MPOU3BEICHHUE
BEKTOPOB. BhIuucieHune yrioB Mexay MPSIMBIMA U TIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM
METO/I TIPH PEIICHUU TEOMETPUUIECKUX 3a]1ad.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS MPOrpaMMbl yuyeOHOro mpeamera «MareMmaTukay
XapaKTepPU3yTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTBIO TPaXJAHCKOM TIO3UIIMM OOYYaroIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJ€HAa POCCHMCKOrO0 OOIIECTBa, IPEACTABICHHEM O MaTeMaTHYeCKHX
OCHOBax (PYHKIIMOHUPOBAHUS Pa3JIMUHBIX CTPYKTYpP, SIBJICHUM, MPOIEAYp TIPa’kIaHCKOTO
obmecTtBa (BBIOOPHI, OMPOCH W TIP.), YMEHHUEM B3aUMOJCHCTBOBAThL C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHUUCKOM TPaXIaHCKOM MJCHTHYHOCTH, YBaXKEHUA K
NpOIUIOMY M HACTOSIIIEMY POCCHMCKONM MaTEeMaTHKU, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHXKEHUSAM POCCUMCKHMX MATEMAaTHKOB W POCCHUMCKOW MAaTEMATHYECKOM IIKOJbI, K
WCIIOJIB30BaHUIO TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH PpOCCHUCKOTO Hapojaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO IIOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
MPUMEHECHUEM JOCTWKEHUN HAYKU U JESITEIbHOCTHIO YUYEHOTO; OCO3ZHAHMEM JIMYHOTO BKJIAJIa
B IIOCTPOCHUE YCTOMYMBOTO Oy ayIIEro.

JcTeTHYecKoe BOCIMTAHME:

ACTETUYECKUM  OTHOIIEHHMEM K MHPY, BKJIOYas JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, PEIICHUH, pacCYXIECHUM; BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJO0B UCKYCCTBA.

du3nveckoe BOCIUTAHME:

chOpPMHPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEeMaTHYECKUe 3HAaHWUA B WHTEpecax
3JI0pPOBOTO M 0€30IMMacHOr0 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO
(3m0poBOE TTMTaHKE, COATAaHCUPOBAHHBIN PEKUM 3aHSATUM U OTIbIXA, PeryisipHas ¢u3ndeckas
aKTUBHOCTb); (GU3UYECKOr0  COBEPIUICHCTBOBAHWS, MPU  3aHATUAX  CIOPTHUBHO-
03JI0POBUTEIIBLHOU AEATEILHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOUS; HHTEPECOM K Pa3TUYHBIM
chepam podeccruoHaIbHON IeSITEILHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ TPUIIOKCHUSIMU,
YyMEHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur W peann3oBHIBATH
COOCTBEHHBIC KM3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa3oBaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HHU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIPABICHHOCTH.

IKOJIOTHYeCKOe BOCITUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUEM BIIASHHS COITUATBHO-
SKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIIBHOM Cpenbl, OCO3HAHUEM



rI00aNbHOTO  XapakTepa HKOJIOTMYECKUX MpoOieM; OpHeHTalue Ha IpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUHN JJIS PEelIeHus 3a1ad B 00JIaCTH OKPYXKAroIel cpebl, JIaHUPOBAHUS
MIOCTYTIKOB M OI[CHKH UX BO3MOXKHBIX TIOCJIEJCTBUIA JJISl OKPY>KAIOIIEH Cpebl.

ILleHHOCTH HAYYHOTO MO3HAHUS:

cpOPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOIIECTBEHHOM MPAKTUKH, TMOHUMAHMEM MaTEMaTUYeCKOW HayKH Kak
cepbl YeIOBEYECKOW JNEATENIbHOCTH, JTAaloB €€ pa3BUTUS W 3HAUYMMOCTH JUIS Pa3BUTHUS
[UBIIIN3AIIUN; OBJAJCHHEM SI3BIKOM MATEeMAaTUKH W MaTeMaTHYeCKOW KyJIbTypOol Kak
CPEICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISTH MPOEKTHYIO U MCCJICOBATENBCKYIO
JeSITeTbHOCTh WHANBHTyaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble  pe3yJNbTaThl  OCBOCHHUS  MpOrpamMMbl  Yy4eOHOro  mpeaMera
«MaremaTuka» XapaKTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU  HO3ZHAGAME/IbHBIMU
0elcmeusmMu, YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OEUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yNIsIMUBHbIMU OetiCMBUSIMU.

1) VYuueepcanvnvie nosmasamenwvuwvie Oelicmeus, obecneuusarom Gopmuposanue
0a306bIX  KOCHUMUBHBIX  NPOYECCO8  0OYHaAWuUxcs (0ceoeHue Memooo8  NO3HAHUS
OKpYJIcarowieco Mupa; HNpUMeHeHUue JI0SUYECKUX, UCCIe008amenbCKux onepayuu, yMeHuil
pabomams ¢ uHpopmayueii).

ba3zoBble 1ornyeckue AecTBUS:

BBISIBIIAITH M XapaKTEPU30BaTh CYIICCTBEHHbIE NPHU3HAKK MaTEeMaTUYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXAy TOHATHUSAMU; (QOPMYIUpPOBATH OMNpPENETICHUsT TMOHSITUH;
YCTaHABJIMBATh CYIIECTBEHHBIM MNpHU3HAK KiacCU(PUKAIIUU, OCHOBAHUS [Jisi OOOOIIEHUS U
CpaBHEHMSI, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOpMyIupoBaTh W MNPeoOpPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

BBISIBJISIT MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpedus B (akTax,
JAHHBIX, HAONIOJEHUAX W YTBEPXKICHUSX;, TMpeajiaraTb KPUTEPUH IS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

JeJaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIFHO JIOKA3aTeIbCTBA MaTEMAaTUUECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOI0), BBICTpPAWBaTh AapPTryMEHTAIMIO, TPUBOJUTH TPUMEPbl W KOHTPHPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BBHIBOJIBI;

BBEIOMPATH CMOCOO pelieHus yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHWSI,
BBIOMPATH Han00JIee MOAXOISIINA C YIETOM CAMOCTOSITEIIEHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUM HMHCTPYMEHT MO3HAHUsS; (OpMyIHpOBaThH
BOIPOCHI, (DUKCUPYIOIHE MPOTUBOpPEYHE, NPOOIEeMy, YCTaHABIMBATh HWCKOMOE WM JaHHOE,
dbopMHpOBaTh TUMIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO0, MHCHHUE;



IPOBOJUTh  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA ~ SKCIEPUMEHT,  HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbEKTa, SIBJICHHUS, MPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMU, POIECCAMU;
CaMOCTOSITENIbHO (OPMYJIUPOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOJI0ICHUS, UCCIIEZIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BHIBOIOB
1 0000IIIEHUH;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:
BBISIBIIATH NePUITUTH WHPOpPMAINHA, TaHHBIX, HEOOXOAWMBIX /IS OTBETa HA BONPOC W IS
pelieHus 3a/1a4u;
BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  TWUIIOB,  aHAJIM3UPOBATH,
CHUCTEMAaTHU3WPOBATh W HWHTEPHPETHPOBATh WHOOPMAIMIO PA3TUYHBIX BUIOB H  (GopM
IIPEICTaBICHNUS;
CTPYKTYpPUPOBaTh UH(POpPMAIIKIO, TIPEACTABIATh €€ B PA3IUUHBIX (PopMax, UIUTFOCTPUPOBATH
rpaduyuecku;
OIICHUBATH HAAEKHOCTh MH(POPMAIIUU TIO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvie KOMMYHUKAGMUGHBbLE Oelicmelsl, 00ecneuusarom chopmuposanHocms
COYUANLHBIX HABBIKOB 00YUAIOUUXCSL.

OO0wmenne:
BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
0OIIeHus; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMTUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS IO XOAY peUIeHUS 3a7a4yd, KOMMEHTHPOBATh IOJYYCHHBIH
pe3yInbTaT;
B XoJle OOCYXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KTAa€MOH TEMbI, MPOOJIEMBI,
peraemMoii 3a/1auu, BhICKa3bIBaTh UJICH, HAIIEJICHHBIC HAa MOWCK PEIICHHS; COMOCTaBISATh CBOU
CYXXJICHUS C CYXXICHUSMHU JIPYTUX YUYACTHUKOB JHAIIOTa, OOHAPYKUBATh Pa3Inuue U CXOJICTBO
TIO3UIINI; B KOPPEKTHOH opme popMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, WCCIIECIOBAaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (GOpMaT BBICTYIUIGHUS C Yy4YETOM 3a7a4 MPE3CHTAIMH U
0COOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4vecTBo:
MMOHMMAaTh M WCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJAHOW M WHIWBHIyaIBHOW pabOTHI TIpH
pemeHnr ydeOHBIX 3a7a4, MPUHUMATh I1eJb COBMECTHOW JESITEIbHOCTH, IJIAaHUPOBATH
OpTaHU3AIMI0 COBMECTHOUM pabOThI, pacIpenessiTh BUIbI padoT, JOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U Pe3ybTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBAaTh B TPYIIOBBIX (opmax paboTbl (0OCYXJEeHHS, OOMEH MHEHUM, «MO3TOBBIC
HITYPMbD» U HHBIE); BBINOJHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOW JEHCTBHUSA C
JPYTUMHU YICHAMH KOMAHJIbI; OIICHMBATh KAa4eCTBO CBOETO BKJAga B OOMMN TPOIYKT TIO
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHS.



3) Vuusepcanvnvlie pezynamusnvie Oeiicmsus, obecnewusaiom — Gopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUHEHHBIX HABLIKO8 TUYHOCHU.

Camoopranusamnus:
COCTaBIIATH IJIaH, AJITOPUTM PEILICHHUS 3a]1a4, BBIOUPATh CIIOCOO PELICHUSI C YUETOM
MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATH U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTPOJIb:
BJIAJICTh HAaBBIKAMU IMO3HABATEIBHOU PEQIIEKCUU KAaK OCO3HAHUSI COBEPIIAEMBIX JCUCTBUHN U
MBICIUTEIBHBIX ~ MPOIECCOB, WX PE3YyJbTAaTOB; BIAJIETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U PE3YJIbTaTa PEIICHUS MATEMATUYECKOU 3a/1a4H;
MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a1a4d, BHOCHUTH
KOPPEKTHUBHI B ICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEM;
OIIEHUBAaTh COOTBETCTBHUE pe3yJibTaTa 1AM U YCIOBUSM, OOBSICHATh MPUUUHBI JOCTHUKEHUS
WM HEJOCTHKEHUS pe3yJbTaTOB JESATEIbHOCTH, HAXOJWTh OIIUOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CJEACTBUS M3 HUX IMpPH  PELICHUH
TeOMETPHUYECKUX 3a/1a4.

OnepupoBaTh TMOHATHUSAMHU: MApPAICNBHOCTh H TMEPHEHAMKYISIPHOCTh MPSIMBIX |
IIJIOCKOCTEN.

KnaccuduimpoBaTs B3aMMHOE pacioio’KeHUE NPSMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JBYTpaHHBIA yroJ, TPaHU JBYTPaHHOro Yyria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIN YroJl IBYTPaHHOTO YIJIa; TpaayCcHas Mepa IBYTpaHHOTo yria.

OmneprpoBaTh MOHITHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIBIA MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTpPaHHHUKA, PABUIIbHBIA MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHU/IbI MHOTOTPAaHHUKOB (MHUpaMUAa; MpU3Ma, IPSIMOYTOJIbHBIHN
napasuiesienunes, Kyo).

KnaccudumnmpoBaTe MHOTOTPaHHHUKH, BBIOWpas OCHOBaHUS I KIaCCHU(pUKAIIUU
(BBIMTYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKH; MpPAaBHJIbHbIE MHOTOIPAHHUKH; TMpPSIMbIE U
HAKJIOHHBIE MPU3MBI, apaJlIeIeUIE/Ib]).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBSACHATH MPUHLUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIB3Ys METO/] CIIE/I0B.

CTpouTh ceueHHs MHOTOTPAaHHUKOB METOZOM CJIEIOB, BHINOJIHATH (BBIHOCHBIE) TIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BH CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXXICHHE TEOMETPUYECKUX BEIUYMH IO oOpas3lam WiH
arOpUTMaM, TPUMEHSISI M3BECTHbIE AHAJUTUYECKHE METOJbl MPU PEUICHUH CTaHIapPTHBIX



MaTEeMaTHYECKUX 3a7ad Ha BBIYMCIICHHE PACCTOSIHHA MEXAy JABYMs TOYKAMH, OT TOYKH IO
IPSIMOM, OT TOYKHU 0 IUIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS IPSIMBIMHU.

Pemarh 3amaur Ha HaxOXKICHHE TI'€OMETPHYCCKHMX BCIMYMH 110 oOpasiaM HId
JITOPUTMaM, TIPUMCHSS HM3BECTHBIC aHAJIMTHYECKAE METOJIBI NPH PENICHWH CTaHIApTHBIX
MaTEeMaTHYSCKHX 33J1a4 Ha BBIUMCIICHHE YTJIOB MEXIY CKPEIIMBAIOIIMMHUCS PSIMBIMHU, MEXKITY
IPSIMOM U IIOCKOCTBIO, MEX 1Y TUIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Bbruncisate 00bEMBI U IIOMIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpHU3Ma, MHPaMK/Ia) C
NpUMEHEHHEM (OPMYJI; BBIYHCIATH COOTHOIICHHS MEXIy IUIOIAIIMU TIOBEPXHOCTEH,
00BEMaMu MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSMH: CHMMETPUS B IPOCTPAHCTBE;, IICHTP, OCh W IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U INIOCKOCTh CHMMETPUHU (DUTYPHI.

W3BiekaTh, IpeoOpa30BhIBATh U HHTEPIIPETUPOBATh HHPOPMAIIMIO O TIPOCTPAHCTBEHHBIX
TCOMETPHUCCKHUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[TpuMeHATh TeoMeTpHyecKue (akThl I PEHICHUS CTEPCOMETPHUSCKHX —3ajad,
IIPEAIOJIArafoIMX HECKOJBKO IIAroB PEIICHUs, €CIU yCIOBUS MPUMCHCHHS 3aJaHbl B SBHOU
dbopwme.

[IpuMeHATh MPOCTEHINNE MPOrPaMMHBIC CPEJICTBA M 3JICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IIPY PEIICHUU CTEPECOMETPUUCCKHX 3a7ad.

[TpuBOIUTE TpPUMEPHl MaTEMAaTHYSCKHUX 3aKOHOMEPHOCTEH B TIPHPOJC W IKH3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'COMETPUHU B HCKYCCTBE.

[TpuMeHATh TOJyYCeHHBIC 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBAaTh pPealbHbIC CUTYallMH U
NPUMEHATh HW3YYCHHBIC TMIOHATHS B MPOIECCe IOWCKAa PEIICHHS MaTeMaTHYeCKH
c(hOopMyJIMPOBAHHON TPOOJIEMbI, MOJCIUPOBATh PEalIbHbIC CUTYallMH Ha SI3bIKE T€OMETPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJICIIN C MCITOJIb30BAHHEM T'€OMETPHUYCSCKUX MOHATHH U TEOpEM,
anmapara aiareOpel; peliaTh MPAaKTHYCCKUE 3a7adM, CBSI3aHHBIC C  HAXOXJICHUEM
ICOMETPUUYCCKUX BEIUUHH.

11 KIIACC

OmnepupoBathb HOHSTUSAMU: HUIMHAPUYECKast OBEPXHOCT, oOpasytomue
UUIMHAPUYECKOM TMOBEPXHOCTH;, UWIMHAP; KOHUYECKas TMOBEPXHOCThb, 0Opasyroliue
KOHHUYECKON MOBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
IIApOBOM CJIOM, OCHOBAHHE ILIAPOBOIO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbraucnsate 00bEMBI M TJIOIIAAM OBEPXHOCTEN TEN BPALLIECHUS, T€OMETPUUECKUX TEI C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATUSIMH: MHOTOIPAHHUK, BIIMCAHHBIA B Cepy M OMUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS.



BBIMHCIATE COOTHOIICHHUST MEXAY TUIOMIAIIMU TIOBEPXHOCTEH U 00BEMaMU MOAOOHBIX
TEJL.

N300paxaTh w3ydaeMbie (QUTYpbl OT PYKH H C NPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBITIOTHTE (BBIHOCHBIC) TIOCKHME YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYP:
BUJ] CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHU.

W3BnekaTb, MHTEPIPETHUPOBATH U TIPE0OPa30BLIBATH HHPOPMAITHIO O TIPOCTPAHCTBEHHBIX
TEOMETPUUYECKHX (hUTypax, MPEJCTaBICHHYIO Ha YepPTEKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHSTE NEUCTBUS CIIOKEHUST BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKEHHUS BEKTOPA
Ha YKCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaIat0T.

[TpumeHsTh paBUIIO Mapajuieenunesaa.

OnepupoBaTh MOHATUSIMH: JACKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, YTroJI MEXKIY BEKTOPAMH, CKaIsSIpHOE
IPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHbBIC U KOMILJIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M TIPOM3BEACHHE BEKTOpa Ha YHUCIO, YIOJl MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEICHUE, PACKIAAbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[Ipumensate reoMmerpuyeckue (aKThl JUISI  pEHICHUS CTEPEOMETPUUYECKUX —3ajad,
MIPEANOJIaraloIuX HECKOJIbKO IAaroB PEIICHUs, €CIU yCIOBUS MPUMEHEHUs 33J]aHbl B SIBHOU
dbopwme.

Pemartes mpocTeiiime TeoMeTpHUYECKHME 3aJayd  Ha  MPUMEHEHHE  BEKTOPHO-
KOOPAMHATHOTO METOA.

PemaTte 3amaun Ha [0Ka3aTENbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH U HAaXOXIEHUE
T€OMETPUYECKUX BEJIMYUH MO 00pa3iiaM WK alfTOpUTMaM, IPUMEHSISI U3BECTHBIE METOIbI MPU
pEIICHUH CTaHIapTHBIX MaTEeMaTHYECKHUX 3a]1a4.

[IpuMeHSATh MPOCTEHINE MPOTPAMMHBIC CPEJICTBA M 3JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaMTh TpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TOyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh pPEalbHBIC CUTYallMH U
NPUMEHATh HW3YYCHHBIC TOHATHS B TIPOIECCE TIOMCKAa PEIICHUS MaTeMaTHYCCKH
chopMyTupOBaHHOM MPOOJIEMBI, MOJIETUPOBATh PEaTbHBIC CUTYallUd HA SI3bIKE TEOMETPHH,
WCCJIEIOBATh MOCTPOSHHBIE MOJIEIH C WCIIOJIH30BAHUEM T€OMETPUUCCKUX TIOHITHH U TEOPEM,
anmapara anreOpel, permarh MPaKTHYECKUE 3a7avd, CBS3aHHBIE C  HaxOXICHUEM
T€OMETPUUYECKUX BEIINIMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHuUe pa3ieioB U TeM DJIeKTpOoHHbIE (HU(pPOBHIE)
KonTpoabubie IIpakTuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
BBenenue B ctepeoMeTpuio 10 bubmmoreka L{OK https://m.edsoo.ru/1c209e37
IT .
2 PAMBIC H IVIOCKOCTH B HPOCTPAHCTBe . 12 1 bu6nmoteka IIOK https://m.edsoo.ru/1c209e37
[MapannenbHOCTh TPSMBIX M IUIOCKOCTEH
3 [lepnieHAUKYASIPHOCTD NMPSAMBIX U INIOCKOCTEN 12 bubnnoreka L{OK https://m.edsoo.ru/1c209e37
4 VYTIbl MEXKAY OPSIMBIMU U TIOCKOCTSIMU 10 1 bubnnorexa LHOK https://m.edsoo.ru/1c209e37
5 MHororpaHHuKu 11 1 bubnunoreka L{OK https://m.edsoo.ru/1c209e37
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
7 [IoBTOpEHME: ceueHusl, pacCTOSHUS U YIJIbI 1 bubnunoreka L{OK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoaunyecTBO yacon
HauMeHoBaHUe pa3iesioB H TeM DJieKTpoHHbIE (IIU(poBbHIE)
Ne n/m Kourpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
bu6nuoreka [IOK
1 Tena ppatetits 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 OOnemr Tex > L https://m.eds00.ru/1c209e37
bu6nmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 A 7 1 bubnnoreka IIOK
3HAHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne KoaunuecTBO 4acoB
Tema ypoxka HMara DJIeKTpOoHHbIe HU(pPOBbIE

n/n Kontp. Ilpakr.

H3y4eHHusi 00pa3oBaTebHbIE PECYpPChl

OCHOBHBIe IIOHATHUA CTepGOMeTpI/II/II TOYKa, HpSIMaSI, IIJIOCKOCTbD,

1 npoctpancTBo. [IpaBuna n300pakeHus: Ha PUCYHKAX: U300paKCHHUS https://m.eds00.ru/14467518
IUTOCKOCTEH, MapauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
TTousaTus: nepecekarommecs IIOCKOCTH, IIEPECEKAIOIINECS IIPAMas U

2 p - 11ep p https://m.edsoo.ru/9f4eae31
[UIOCKOCTD
TToHsaTHs: nepeceKaroIInecs INIOCKOCTH, IEPECEKAIOLINECS IPAMAas U

3 p - 11eP p https://m.edsoo.ru/ae56ad45
[LUIOCKOCTD
3HaKOMCTBO C MHOTOT'paHHUKaMH I/I306 AXKCHHUEC MHOI'OI'PAaHHHUKOB HaA

4 P ’ p p https://m.edso00.ru/58a8729a
PHUCYHKaX, Ha IPOCKITMOHHBIX YEPTEIKAX
HaanIBHBIG CBCICHUS O K 66 U nmupamMmpac, ux aSBé TKHU U MOJICIIN.

5 Y P - XD p https://m.edsoo.ru/c4373c37
CG‘IGHI/I?I MHOFOFpaHHI/IKOB
HauansHble cBeeHNs 0 KyOe U MUpaMUE, UX Pa3BEPTKU U MOJIEIIH.

6 y p - XD p https://m.edsoo.ru/bbc413dc
CeueHusi MHOTOTPaHHUKOB
HOHSITI/IG 06 AKCHUOMATHYCCKOM ITOCTPOCHHNU CTCPCOMECTPHUHN. AaKCHUOMBI

7 p p P https://m.edsoo.ru/9cfc3f4f
CTEPEOMETPHUH U CIIEACTBHS U3 HUX
HOHSITI/IG 06 AKCHUOMATHYCCKOM ITOCTPOCHHNU CTCPCOMECTPHUHN. aKCHUOMBI

8 p p P https://m.edsoo.ru/da5bd46b
CTEPEOMETPUHU U CIENCTBUA U3 HUX
[TousiTre 00 aKCHOMATUYECKOM OCTPOEHUH CTEPEOMETPHUU: AKCHOMBI

9 p P p https://m.edsoo.ru/c2e97ba7
CTEpEOMETPHUU U CIEACTBHSI U3 HUX
HOHSITI/Ie 06 AKCHUOMATHYCCKOM ITOCTPOCHHNU CTECPCOMETPHUHN. aKCHUOMBI

10 p p P https://m.edsoo.ru/lac7f137
CTEPEOMETPUHN U CIENCTBUA U3 HUX
BsanMHoOe pacnonoXeHne IpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIMECS

11 p p poctp p ’ https://m.edsoo.ru/2afalf36
napauIeIbHBIC U CKPEIINBAIOIINECS TIPSIMbIS
[TapamieTbHOCTH IPSIMBIX U INIOCKOCTEHR B IIPOCTPAHCTBE: MapajlieiIbHbIE

12 p p poctp p https://m.edsoo.ru/1977a523

MPAMBIC B IIPOCTPAHCTBE; MapaJlJICJIbHOCTD TpéX MPAMBIX
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[TapanienbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

13 . 1 https://m.edsoo.ru/aa6f3833
[TapannenbsHOCTh NPSAMON U IIIOCKOCTH

14 VYTI1bl ¢ COHAMPAaBJICHHBIMUA CTOPOHAMHU 1 https://m.edsoo.ru/a78748f6

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1 https://m.edsoo0.ru/7ea636be

16 Yron Mexay npsiMbIMU B POCTPAHCTBE 1 https://m.edsoo.ru/aa7a8f5c

17 TlapannenbHOCTb IJIOCKOCTEN: AapaJUIEIbHbIE IIIIOCKOCTH 1 https://m.eds00.ru/26631b26

18 CBolicTBa napauiesIbHbIX INIOCKOCTEH 1 https://m.edso00.ru/34d5b9%ec

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI Ha IUIOCKOCTU: TETpa’ap, KyoO, 1 https://m.edsoo.ru/e9badc7d
napajuieJenumnes

20 [TocTpoenue ceueHuii https://m.edso00.ru/653b13ch

21  TloctpoeHue ceueHuit https://m.edsoo.ru/72ece97d

99 KonTtponbHas pabora o teme "Hp;IMHei U TJIOCKOCTH B IIPOCTPAHCTBE. 1 httos://m.edsoo.ru/f6438b9b
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

93 [leprieHAUKYNIAPHOCTH NPSMOM U MJIOCKOCTU: EPIEHIUKYIISIPHbIE 1 https://m.edsoo.ru/a714f338
IpsIMbIE€ B IPOCTPAHCTBE

24 [Ipsimbie napauiebHbIE U NEPHIEHIUKYISPHBIE K MIIOCKOCTH 1 https://m.edsoo.ru/e44f4d53

25 IIpsiMble apaiienbHble U MEPIEHAUKYISAPHBIE K IIIOCKOCTH 1 https://m.edsoo.ru/25c8fdd8

26  Ilpu3HAaK MeprneHAUKYISIPHOCTH MPSMOHN H IJIOCKOCTH 1 https://m.edsoo.ru/f28e19f5

27 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U INIOCKOCTH 1 https://m.edsoo.ru/32a7de6e

28  Teopema o MpsAMO¥ MEPIICHAUKYIISIPHOHN TIOCKOCTH 1 https://m.edsoo.ru/4ea85ec3

29 Teopema o npsAMON NEPIEHANKYIAPHON IUIOCKOCTH 1 https://m.eds00.ru/d9533342

30 | Teopema o mpsMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH 1 https://m.edso00.ru/1556888b

31 [lepnennukynsp u HaIiJ'IOHHI)IeI paccTosiHrEe OT TOYKH JI0 MJIOCKOCTH, 1 httos://m.edsoo.ru/3bbad2b
paccTosiHre OT MPSIMOM JI0 TIIOCKOCTH

39 [lepnennukynsp u HaIiJ'IOHHBIeZ paccTosiHKE OT TOYKH JI0 MJIOCKOCTH, 1 https://m.edsoo.ru/6fag1822
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

33 [lepnennukynsp u HaIiJ'IOHHLIeI paccTosiHrEe OT TOYKH JI0 MJIOCKOCTH, 1 httos://m.edsoo.ru/cAS6ACE7
paccTosiHre OT MPSIMON JI0 MIIIOCKOCTH

34 [IeprieHAUKYSp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IIJIOCKOCTH, 1 https://m.edsoo.ru/5ad7c883
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paccTostHue OT MPSMOM J0 TUTIOCKOCTH

35 VYTrael B IPOCTPAHCTBE: YIOJI MEXAY MPAMOUN U TIIIOCKOCTHIO https://m.edsoo.ru/5527feed

36 JIByrpaHHbI{ yToJ, JMHEHHBIA YToJl JBYTPaHHOIO yIJia https://m.edso0.ru/6ce6ff8c

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia https://m.edsoo.ru/le7c28bf
[lepnieHAMKYASAPHOCTD IIOCKOCTEN: MPU3HAK NEPIEHAUKYIISIPHOCTH 1B

38 PHICHA Uy p p PHCHAMIYIAD ABYX https://m.eds00.ru/7895d29¢
IJIOCKOCTEH
[lepneHAMKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK NEPIIEHIUKYISIPHOCTH 1B

39 pricHa “y p p PHCHAHKYIP ABYX https://m.edsoo.ru/7271c12f
IJIOCKOCTEMN
[lepneHIMKyYISIPHOCTD MJIOCKOCTEN: TPU3HAK NEPIIEHIUKYISIPHOCTH /1B

40 PHEHATEYTED P PHEHAMIEYIAD e https://m.eds00.ru/5b6673a4
IJIOCKOCTEH

41 Teopema o Tpéx mepneHAUKYIIpax https://m.edsoo.ru/8de5a9c7

42 Teopema o Tpéx mepneHAUKYIIpax https://m.edso0.ru/cca2833d

43 Teopema o0 TpEX nepHeHaUKYIApax https://m.edsoo.ru/22caf7be
KonTponbHas pabora o Temam "[leprneHIuKynsIpHOCTD MPSMBIX U

44 P o p" PHEHAMIYTD ”p https://m.eds00.ru/1b323f77
miockocte" u "Y bl MeXy NPSAMBIMU U IIJIOCKOCTSIMU
[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,

45 P . p https://m.edsoo.ru/f12f4edd
BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOIPaHHUKH; Pa3BEPTKA MHOTOIPAaHHUKA
[Ipu3ma: N-yrosbHas Npu3Ma; 'paHu U OCHOBAHMSI IPU3MBI; IpsIMasi U

46 P yr P P P P https://m.edsoo.ru/d7ebd54e
HAKJIOHHAs IPU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTh MPU3MBI

47 [Tapamnenenurnen, IpAMOYIOJIbHBIN NApAIIJIEIECIUIIE] U €r0 CBOWCTBA https://m.edsoo.ru/f58ac2de
[Mupamuna: N-yronbHasi nupamMuaa, TpaHd U OCHOBAHWE TUPAMU/IBL;

48 OOKOBas 1 MOJIHASI IOBEPXHOCTh MUPAaMUJIbL; TPABUIIbHAS U YCEUEHHAS https://m.eds00.ru/36389a9b
nupamuja
[IpaBuibHBIE MHOTOIPaHHUKH: IOHATHE IPAaBUIBHOIO MHOTOTPaHHUKA;

49 [IpaBWIbHAas IIPU3Ma U NIPaBUWIbHAs IUPAMU/A; IPABWIbHAS TPEYIroJbHas https://m.edso00.ru/1ed67d9b
NUpaMuJia U MpaBUIIbHBINA TETpasdap; Kyo
[IpencraBnenue o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp, TOAEKAdAp U

50 pe P P AP, AONSKANIP https://m.edsoo.ru/e3a23c2c
MKOCa’Ip.

o1 CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH, https://m.edso00.ru/bd46185f
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IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B IMIUpaMuJax, mapaiCICinuicaax,
IMpaBUJIbHBIX MHOI'OI'PaHHHUKAaX

52 Brruucienue 351eMeHTOB MHOTOTPAaHHUKOB: pEé0pa, THaroHallu, yribl 1 https://m.eds00.ru/3c28c528
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMON
53 IIPU3MBL, IUIOIIAIb OCHOBAHUH, T€OpeMa 0 OOKOBOI TOBEPXHOCTHU MPAMOI 1 https://m.edsoo.ru/a5ed7546
MIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABMIIbHOM
54 MApaMU/IbI, TEOpEMa O TUIONIAA OOKOBOW MMOBEPXHOCTH YCEUEHHOU 1 https://m.edso00.ru/a229ch6f
UpaMU/IbI
55 KontponpHas padoTa o teme "MHororpaHHuKu" 1 https://m.edsoo.ru/e84d9cef
56  Ilonstue 06 00bEME 1 https://m.edsoo.ru/1ba674d8
57 O0bEM UpaMu/IbI 1 https://m.edsoo.ru/e63cb619
58 | O0BEéM mupaMuIbI 1 https://m.edsoo.ru/128cc5df
59 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60  OOBEM mupaMusI 1 https://m.edsoo.ru/39a416b6
61 O0BbEM TPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM TTPU3MBI 1 https://m.edsoo.ru/abalb56c
63  OOBEM npu3Msl 1 https://m.edso0.ru/6ffc8623
64 Kontponbnas padota o teme "OO0bEMBI MHOTOTPaHHUKOB" 1 https://m.edso00.ru/1a826542
65 [ToBTOpenue, o6oOIIeHne cucTemMaTu3anus 3HaHui. [locTpoeHne ceuennit 1 httos://m.edsoo.ru/63c 1766
B MHOTOTpaHHHKE
[ToBTOpenue, 0000IIeHNE cucTeMaT3alus 3HaHUH. Beruricnenue
66 PACCTOSIHUM: MEXAY ABYMS TOUKaMH, OT TOYKH J0 MPSAMOH, OT TOYKH 10 1 https://m.edsoo.ru/d219ddb9
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPIMBIMU
67 Hroroas koHTpOabHas paboTa 1 https://m.eds00.ru/1129561e
[ToBTrOopenue, 0000IIEHNE cUCTeMaTH3alUs 3HAaHUN. Brranciaenue yrios:
68 MEXIY CKPEIINBAOIIMMUCS MPSAMBIMH, MEXIY IPSIMOM U TUIOCKOCTHIO, 1 https://m.edsoo.ru/b44e7673
JBYTPaHHBIX YIJIOB, YTJIOB MEXKIY MJIOCKOCTIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoauuecTBO 4acoB

arTa DJIeKTPOHHBbIE U(PPOBHIE
Nenn/m  Tema ypoka Kontp. IIpakr. A P tHpp
Bcero H3yueHHsi o00pa3oBaTe/ibHbIE pecypchl
padoTrel  padoThI

Cdepa u map: 1eHTp, paauyc, 1TMameTp; IJI0IIa b TOBEPXHOCTH

1 dep P: LISHTP, Pazuye, A P e P 1 https://m.edsoo.ru/e6a58a2c
cepsl
B3anmuoe pacnonoxkenue cepbl U IJIOCKOCTH; KacaTellbHas

2 P Pep 1 https://m.edsoo.ru/8a7eb42e
IJIOCKOCTH K cepe; miomaas chepsl

3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1 https://m.edsoo.ru/fle6a34a

WIMHIPHYECKas IIOBEPXHOCTh, 00pa3 Ye MIIHHAPUICCKON

4 1 P p E) YIOUtHe 1 AP 1 https://m.edsoo.ru/2d2dfe52

MMOBEPXHOCTHU, OCh IIMJIMHIPUIECKON TTOBEPXHOCTH
WIMHAP: OCHOBAHUS U OOKOBas IOBEPXHOCTh, 00pa3 as 1 OChb,

5 H P N . p pasyiom 1 https://m.edsoo.ru/fcf68351
IIJIOINAIb OOKOBOM M IMOJTHOM MMOBEPXHOCTH
N300pakeHne NMIMHAPA HA TUIOCKOCTH. Pa3BépTKa mumuHIpa.

6 Ceuenus nuimHapa (MIIOCKOCTHIO, TApAILICTLHON UITH 1 https://m.edsoo.ru/666ebad5
MEPIEeHIUKYIAPHON OCH LIUIUHAPA)
Konwnueckast moBepxHocTh, 00pa3 e KOHMYSCKOM ITOBEPXHOCTH,

7 P . pasyIot p 1 https://m.eds00.ru/f91757b4
OCh M BEPIIMHA KOHMYECKOU MOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHa, 00pa3 as M OCh; IIOIIAJb

8 Y . . p Pasyrom tan 1 https://m.edsoo.ru/fc7babab
OOKOBOI1 U MOJHOIN MOBEPXHOCTH
Vceu€HHbIN KOHYC: 00pa3 Y€ ¥ BBICOTA; OCHOBAHHS U OOKOBas

9 4 pasyrot 1 https://m.edsoo.ru/adbfccfd
MMOBEPXHOCTH
N3obpaxkenue KkoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CedeHust

10 KOHYca (TUIOCKOCTBIO, MapajuieIbHOW OCHOBAHUIO, U TUIOCKOCTHIO, 1 https://m.edso00.ru/26¢49378
MPOXOJIAIIeH Yyepe3 BEpIINHY)

11 KoMOuHanws Ten BpauieHus: ¥ MHOTOTPaHHUKOB 1 https://m.edsoo.ru/9cffd6f3
MHororpasHHK, OIIUCAaHHBINA OKOJIO cdepsl; chepa, BIUCaHHAS B

12 p (epst; chep 1 https://m.edsoo.ru/52fe59c6
MHOT'OTPaHHUK WUJIU B TEJIO BpaLCHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIE CBOMCTBA 00BEMOB TEIT https://m.edsoo.ru/49a2fc48

14 O0BéM UIHHIIpa, KOHYCa https://m.edsoo0.ru/951324a7
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15 O06bEM mapa u iomaask cheps 1 https://m.edso00.ru/3c663del
[TonoOHeIe Tena B npoctpanctse. COOTHOIIE eX o111,

16 A N p p THOMICHHA MEAAY HAOHaAMH 1 https://m.edsoo.ru/7a7c3f85
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ

17 Konrtponsnas padora no remam "Tena Bpamenus" u "O6bemsr Ten" 1 https://m.edsoo0.ru/17bb757e

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1 https://m.eds00.ru/72669d66

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1 https://m.edsoo.ru/11blcc5e

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/ec1f9d28
Paznoxxenune BekTopa 1o Tp€éM HEKOMIUIaHAPHBIM BEKTOPaM.

21 pa o TP P Topamt 1 hitps://m.eds00.ru/81213f3b
[IpaBuino napamienenumnena
Pemenue 3anay, cBsI3aHHBIX C MPUMEHEHHEM MTPABUII JCHCTBHI €

22 A P P A 1 https://m.eds00.ru/ca866867
BEKTOpaMH
KoopauHaTHO-BEKTOPHBII METO/ NP PEHICHUH T€OMETPUUECKUX

23 PA P ATPHP P 1 https://m.edsoo.ru/1de2f88a
3ama4y
[IpsimoyronbHas cucTeMa KOOpaAUHAT B mpocTpancTse. Koo a

24 PAMOYT N PA poctp PAMHATEL 1 https://m.edso0.ru/75b68f61
BekTopa. [Ipocreiimue 3a1auu B KOOpAUHATAX

25 VYron mexay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB https://m.edso00.ru/d5226d23

26 Brrunciienne yrioB Mexay NpSMbIMHU U TIJIOCKOCTSAMU https://m.edsoo.ru/6b228fce
KonTponbHas pabota o Teme "BeKTOpbl M KOOPAUHATHI B

27 P ,I') P P 1 https://m.eds00.ru/373492¢3
MIPOCTPAHCTBE
I1 , 0000 in. O

28 OBTOpEHHUE, 00001IEHNE U cucTeMaTh3alus 3HaHui. OCHOBHBIE 1 https://m.edsoo.ru/339a84dd
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3A sgagui. OcHO e

29 p HHICHHE 1 CHOTEMATHIAMITT SHAHIH HOBHE! 1 https://m.edsoo.ru/71d2d412
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
IToBTOpenue, 0600 . 3

30 peHue, 0000IIeHNe U cUCTeMaTU3allvs 3HaHU|. 3a1a4n 1 httos://m.edsoo.ru/Lbe556df
TUIAHUMETPUHU M METOJIBI HX PEIICHUS
I1 , 0000 . 3

31 OBTOpeHHE, 0000IIIeHNE U CUCTEMAaTH3aIUs 3HAaHUH. 3a1aun 1 https://m.edsoo.ru/117a7f57
TUTAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpeHme, 0000IICHNE U CHCTEMATH3a 3HaHui. OCHOBHEIS

32 P B MATHIAIDT SHARHI, TICHOBHE 1 https://m.eds00.ru/95e5e946
¢burypsl, pakThl, TEOPEMBI Kypca CTEpeOMETPUU

33 HToroBasi KOHTpoOJIbHASA paboTa 1 https://m.edsoo.ru/a66a7dc2



https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85
https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd
https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df
https://m.edsoo.ru/117a7f57
https://m.edsoo.ru/95e5e946
https://m.edsoo.ru/a66a7dc2

34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUH

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/ff93611f

MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kona . .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTebHOI
TPOBEPHEMOTO NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIMH: TOUKA, MPSMast, INIOCKOCTh
. [IpuMeHATh aKCHOMBI CTEPEOMETPHH M CIACACTBUS U3 HUX IMPHU PEIICHUN TE€OMETPUICCKUX
' 3aJa4
23 OnepupoBarh TMOHATUSIMH: TAPAJUICIIBHOCT W NEPHEHAMKYISIPHOCTh MPSIMBIX U
' IUIOCKOCTEH
7.4 KnaccudunupoBars B3aUMHOE PaCIIOIOKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBarh TMOHATUSAMH: JIBYTPAHHBIA yroji, TpPaHU MABYTpaHHOTO Yyria, pedpo
7.5 JIBYTPAHHOTO YIJa, JTUHEHHBIA Yroj JBYTpaHHOIO yria, TpajycHas Mepa JBYIPaHHOTO
yria
- OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIM MHOTOTPAaHHUK,
' 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBIII MHOTOIPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MHUpaMHUAA, MPU3Ma, MPSIMOYTOIbHBIN
' napajuiesenumnes, Kyo)
KnaccudumupoBath MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Uil KjacCHUUKAIIUU
7.8 (BBITTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHbIE MHOTOTPAHHUKH, TPsIMbIE U
HAaKJIOHHBIE MIPU3MBI, TTAPAJIICTICITUTIC B
7.9 OnepupoBaTh NOHATUIMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
7.10 OOBSCHATH MPUHIIMUITBI TIOCTPOSHUS CEUEHUN MHOTOTPAHHUKOB, UCTIONB3YS METOJ CIIE/I0B
211 Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BBINOJNHSATH (BHIHOCHBIC) TIOCKUE
' YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxOXIEHNE TEOMETPUUECKHUX BEITMYUH IO 00pas3iiaM Uiu alropuTMam,
212 MPUMEHSASI  U3BECTHBIE  AHAIUTUYECKHE METOJbl MpPU  PEIIEHUH CTaHJAPTHBIX
' MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSTHUN MEXIY ABYMs TOUYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH J0 MJIOCKOCTH, MEKY CKPEIIUBAIOLIUMUCS MPSIMBIMU
Pemarp 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKHUX BEIHMUMH M0 00pa3iiaM WM alrOpUTMaM,
213 MPUMEHSSI  U3BECTHBIE  AHAIMTUYECKHE METOJbl TPH  PEIICHUH CTaHIAPTHBIX

MAaTCMAaTUUCCKUX 3aJlad Ha BBIYUCIICHUC YIJIOB MCKAY CKPCHIMBAOIIHUMUCA IIPAMBIMH,

MEXIy NPSAMOI U IIIOCKOCTBHIO, MEXKY IIIOCKOCTSAMHU, ABYTPAHHBIX YTJIOB




Breruncnsate 00bEMBI U MIIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUPaMHIA) C

7.14 npuMeHeHueM (OpPMYJ, BBIYHCIATh COOTHOIICHHUS MEXIY IUIOMAIIMU TTOBEPXHOCTEH,
00bEMaMU TOJOOHBIX MHOTOIPAaHHUKOB
215 OnepupoBaTh MOHATHSAMU: CHMMETpPUS B MPOCTPAHCTBE, IEHTP, OChb M IUIOCKOCTb
' CUMMETPHH, IIEHTP, OCh M IJIOCKOCTh CHUMMETPHUHU (PUTYPBI
216 W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
' reoMeTpHUECKUX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX
[IpumensaTs reomeTpuueckue (akThl IS pEIICHUS CTEPEOMETPHUECKUX — 3ajad,
7.17 MPE/IIOJIaraoluX HECKOJIbKO IIIaroB PEUICHUs, €CIU YCJIOBUS NPUMEHCHHUS 3aJaHbl B
ABHOH popme
218 [TpuMeHsATh TIpPOCTEUIIME MPOTrpPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
' CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3324
219 [IpuBoaMTH, TpUMEpPHl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B TPHUpPOIE U IKU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[TpuMeHsATh TIOJMYYCHHBIC 3HAHHMS HA TPAKTUKE: aHAIM3UPOBATH PEaJbHBIC CUTYAIlMH M
NPUMEHSATh W3YYCHHBIE TIOHATUS B TIPOLECCE TIOMCKAa pEIIeHHs MaTeMaTHYECKU
290 copMynUpOBaHHOW TPOOJIEMbI, MOJECIUPOBATH pealibHble CHUTYalldd Ha S3bIKe
' T€OMETPHH, HCCIIEAOBAaTh TOCTPOCHHBIE MOJIENH C HCIIONB30BAHUEM T'E€OMETPUUYECKUX
NOHATUI M TeopeM, ammapara ajireOpbl, pellaTh NPaKTUYECKUE 3a/laud, CBSA3aHHBIE C
HAXO0XKJICHHEM T€OMETPUYECKIX BEIINIHH
11 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHMS OCHOBHOI 00pa3oBaTe/bHOI
TIPOBEPSEMOTO NMPOrpaMMBbI CpeJHero o0mero oopa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUSAMM: LMJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yIoIMe IMIMHAPHYECKON
6.1 MOBEPXHOCTH, IIHIMH]IP, KOHMYECKasi TOBEPXHOCTh, 00pa3yroIue KOHNIECKOH TTOBEPXHOCTH,
KOHYC, c(heprueckasi IOBEpXHOCTb
6.2 Pacrnio3naBath Tena BpamieHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS
6.4 KnaccudumnupoBats B3auMHOE pacroioKeHue cepbl U MI0CKOCTH
65 OmnepupoBaTh MOHATUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTa,
' IAPOBOM CJIOM, OCHOBAHHKE IIAPOBOI0O CJIOS, BHICOTA IIAPOBOIO CJIOS, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M TUIONIAAM MOBEPXHOCTEH TeN BPALICHMS, T'€OMETPHUYECKUX Tel C

npuMeHeHueM Gopmyin




OmnepupoBath MOHATUSMHI: MHOTOTPAaHHUK, BIUCAHHBIN B Cepy U ONMUCAHHBIN OKOJIO cepsl,

o cthepa, BIIMCAHHAS B MHOTOTPAHHHK WK TEJIO BPAICHHS
6.8 BbIUKCIISITH COOTHOMIEHHS MEK/TY TUIOMIAIAMHU OBEPXHOCTEN U 00BEMaMHU TO00HBIX TEll
6.9 N3o0paxars wu3ydaembie (GUIYpl OT PYKHM M C HPHUMEHEHHEM MPOCTBIX YEPTEKHBIX
' MHCTPYMEHTOB
6.10 BbINoHATH (BHIHOCHBIE) IIOCKME YEPTEKHM U3 PUCYHKOB MPOCTBHIX O0BEMHBIX (UTYD: BH
' CBEPXY, COOKY, CHH3Y; CTPOMTH CEUCHHS TEJl BPAILICHUS
611 W3BjieKaTh, MHTEPIPETUPOBATL M INPEOOPA30BBIBATE WH()OPMAIUIO O MPOCTPAHCTBEHHBIX
' reOMETPUYECKHX (UTYpPax, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX
[IpumeHATh  reoMeTpudeckue (GakThl JUIA  PEIIEHHs  CTEPEOMETPUYECKHMX  3ajad,
6.12 IPEATIONAralIuX HECKOIBKO IIar0B PELIEHHMS, €CIH YCIOBHS IPUMEHEHHUS 3a/1aHbl B ABHOM
dopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINOJNHAT JEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS. BEKTOPOB U YMHOKEHHsI BEKTOpA Ha
' YUCII0, O0BACHSTH, KAKMMH CBOMCTBAMH OHH 00JIa 10T
6.15 [IpUMEHSATD IPABUIIO NAPAJLIEIICITUIIEA IPU CIOKEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMH: JE€KAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY BEKTOPAMHU, CKAISPHOE
MPOM3BEEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI
6.17 HaxoauTs CyMMy BEKTOPOB M NPOM3BEICHHE BEKTOPA HA YMCIIO, YTOJ MEXKIY BEKTOPAMH,
' CKaJIIPHOE MPOM3BEIEHHE, PACKIIAIBIBATH BEKTOP T10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3aj1aBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemmars mpocTeiiinie TeOMETPUYECKHME 3a1aul Ha NMPUMEHEHHE BEKTOPHO-KOODPAWHATHOTO
' MeTo1a
Pemars 3amauM  Ha JIOKa3aTENbCTBO MATEMATHYECKUX OTHOLIEHHH U HAXOKIEHHE
6.20 reOMETPUYECKMX BEJIMYMH MO 0OpasiaM MM alrOpUTMaM, MPUMEHSS M3BECTHBIE METOIbI
[PH PEIICHUN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4
6.91 [IpuMeHATh TPOCTENIINE NPOrPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHKAIMOHHbIE
' CHUCTEMBI TIPH PEIICHUU CTEPEOMETPHYECKUX 3a/1au
6.92 [IpuBOMUTL NPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U IKHU3HH,
' PacIo3HaBaTh POSBICHHUE 3aKOHOB TEOMETPUH B HCKYCCTBE
[IpuMeHATh TMONyYEHHbIE 3HAHMS Ha TPAKTHKE: aHAM3MPOBATH pEabHBIE CUTYAlMd |
NPUMEHATh W3YYEHHBIE TMOHATHA B IPOLECCE TOWCKA PEIIEHUS MaTeMaTHYECKH
623 chOpMyIHPOBaHHOM TPOOIEMBI, MOJEIUPOBATh PEabHbIE CUTYAllMH Ha SI3bIKE TCOMETPHH,

HCCIICA0BATh MOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MOHATUN U TCOPEM,
arrmapara anre6pbl, peiiatb MOPAaKTHYCCKHUE 3adadyr, CBA3aHHBIC C HAXOXICHUCM

TrCOMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

7

I'eomerpus

7.1

7.2

OCHOBHBIE TTOHATHSI CTEPECOMECTPHUHU. Tqua, mnpsmMasd, IUIOCKOCTb, IIPOCTPAHCTBO. IToustne 006

AKCUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUA U3 HUX

B3aumHOoe pacnonokeHue MNpsMBIX B INPOCTPAHCTBE: IEPECEKAIOINUECS, IapallebHble U
CKpeumuBaromuecss mnpsMble. I[lapaienbHOCTP  NPsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleNIbHbIE NPSIMBIE B IPOCTPAHCTBE, NAapAJUIEIBbHOCTD TPEX NMPSAMBIX, AapaUIEIbHOCTD NIPSAMON U
IJIOCKOCTH. YTIIbI C COHAIpPABJICHHBIMA CTOPOHAMH, YIOJI MEXAY IPSMBIMH B IIPOCTPaHCTBE.
[TapamnenpHOCTh IUIOCKOCTEN: MapajlIeNIbHbIE IUIOCKOCTH, CBOMCTBA IMApaJIENIBHBIX IIOCKOCTEH.
IIpocrelimne mnpocTpaHCTBEHHbIE (GUIYpbl HA IUIOCKOCTH: TETpasap, KyO, Napaulenenumes,

IIOCTPOCHUC ceueHH i

7.3

[lepneHIUKyYIAPHOCTD NPSMOM U IUNIOCKOCTH: MEPIEHANKYIISPHBIE IPSMBIE B IIPOCTPAHCTBE, IIPSIMbIE
MapaJuIeIbHbIE W IEPIECHIUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK IEPIECHIUKYISPHOCTH MPSMOH M
IIJIOCKOCTH, TEOPEMA O MPSAMOH MEPIEHAUKYISAPHON INIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YIOJl MEKIY
MIPSIMOM M IJIOCKOCTBIO, ABYTPAHHBIN YroJl, JUHEHHBIN yroJl AByrpaHHoOro yria. llepnennukynsap u
HAKJIOHHBIE. PACCTOSTHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE OT MPAMOU A0 IUIOCKOCTH, IIPOEKIUA
¢urypsl Ha IIOCKOCTb. [lepneHANKYISIpPHOCTh MJIOCKOCTEH: MPHU3HAK MEPHEHIAUKYISIPHOCTH JBYX

mockocTeil. Teopema o TpEX MeprneHuKyIspax

7.4

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBINYKIbIE W HEBBIIMYKIIbIE
MHOTI'OTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrosibHas mpusMma, TpaHW U OCHOBAHUSA
MIPU3MBI, TIPsIMast U HAKJIOHHAsl IPU3MBbI, OOKOBas U MOJIHAs IOBEPXHOCTH NMpu3Mbl. [lapannenenumnen,
MPSIMOYTOJIBHBIA TapajuleJIenuIle]] U ero cpoiicTBa. [Iupammpa: N-yrosibHas NUpaMuad, TPaHA U
OCHOBAaHHE MUpPaMU/bI, OOKOBasg M IOJIHAS MOBEPXHOCTh MUPAMUABI, NMpaBUIIbHAS U yceUE€HHas
ApaMuJa. DINEMEHThI TPU3MbI U UpaMuibl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IOHATHE ITPABUIBHOTO
MHOT'OT'PaHHUKA, [IpaBUJIbHAS IIPU3MA U NIPAaBUIIbHAS MUPAMU/IA, [IPABWIbHAS TPEYTObHas IUpaMuIa
U TpaBWIbHBIA TeTpasap, KyO. I[IpencraBieHue o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,

AOJCKA’Ap U UKOCAdAPYTruc CeueHus MPU3MBbI U TUPAMUBI

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBC. CUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMCHTEI

CUMMCTpPUH B ITUpaMuJiax, mapauiCJICnuieaax, mpaBujIbHbIX MHOIOIpaHHUKAX

7.6

Bbluuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans OGokoBoi
MMOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, TUIOMAIL OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpsiMOW TNpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU INPABUIILHON
NUpaMyUIbl, TeOpeMa o IIomanu yceu€éHHoil nupamuel. [lonstue 06 o6béMe. OOBEM nHUpamMuBbI,

IIPU3MBI




[TonoOHble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIASIMH IOBEPXHOCTEH, 00BbEMaMH

MOIOOHBIX TE

11 KIJACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
[unuHapuueckass  MOBEPXHOCTh,  OOpa3ylollMe  LMIMHAPUYECKOW  IOBEPXHOCTH,  OCh
6.1 LWINHAPUYECKON moBepXHOCTU. L{nnuHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb, 0Opasyromias U
0Cb, IUIOIIA/1b OOKOBOM U IOJHON IOBEPXHOCTH
Konnueckas moBepxHOCTb, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKON
6.2 noBepxHocTd. KoHyC: OCHOBaHME W BepiInHa, oOpasyromas U ocCh, IUIOMaab OOKOBON M MOTHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolie U BEICOTa, OCHOBaHUS U OOKOBAst TOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paanyc, JuaMeTp, IUI0Iaas TOBEPXHOCTH cdeprl. BzanMHoe pacronoxeHue
' cdepsl U TIOCKOCTH, KacaTeJIbHas IUIOCKOCTh K cdepe, Iomas chepbt
6.4 N306pakeHue T BpaleHns Ha TNIOCKOCTH. Pa3BépTKa MuIMHApa U KOHyca
6.5 KomOuHanmu Ten BpamieHWss U MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOJIO CQepsl,
' cdepa, BIMCaHHAs B MHOIOI'PaHHUK, WIIH TEJIO BPALLICHUS
6.6 [Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME MPSMOYTOJIHHOTO
' napajienenunesa u cineacTsus u3 He€. O0bEM nMIMHIpa, KoHyca. OOBEM mapa u riomaas cheps
6.7 ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHUST MEXAY IUIOAAIMU MOBEpXHOCTeH, 00bEéMaMu
' MOJIOOHBIX Tel
6.8 Ceuenuss nMAMHIpa (MapauleIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca (MapasuielbHOe
' OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEUEeHUS 1apa
BexTop Ha mimockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA
6.9 Ha uucno. Pa3noxeHne BekTopa MO TPEM  HEKOMIUIAHApHBIM  BekTopaM. [IpaBuio
napajuienenunena. Penienne 3anay, CBA3aHHBIX C IPUMEHEHHUEM IIPaBUII JEHCTBHI ¢ BEKTOpaMu
[IpssMoyronbHas cucreMa KoopaAuHAT B mpoctpancTBe. Koopaunarse! BexkTopa. [Ipocreiimme 3anaun
6.10 B KOOpJMHATax. Yrosl Mexay BekTopamu. CKalaspHOE NPOW3BEIACHUE BEKTOPOB. BprumciieHne

YrJIOB MCXKAY MNOPpAMBIMH HW ITIJIIOCKOCTAMMU. KOOpZ[I/IHaTHO-BCKTOpHHﬁ MCTOA TMpHU PCIICHHUU

TeOMCTPHUYCCKUX 3aaa4




IMPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHEIO
OBHIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

Brnanenue wmeromamu  JTOKa3aTeNbCTB, aAJITOPUTMAaMU  pEIICHUS] 3a/ady; yMEHHE
dbopMynupoBaTh M OMNEPUPOBATH TOHATUSMHU: OIpENeJeHHe, AaKCUOMa, Teopema,
CIIEJICTBUE, CBOWCTBO, WPU3HAK, JIOKA3aTEIbCTBO, PABHOCUJIBHBIC (HOPMYITHPOBKY;
NPUMEHSTh UX; YMEHHE (HOpMYyIUPOBATh OOpAaTHOE U MPOTHBOIOJIOKHOE YTBEPKACHUE,
MPUBOAUTH TMPUMEPHl W KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ MaTeMaTH4YEeCKOM
WHAYKIUW; TPOBOJUTH JOKa3aTeIbHbIE PACCYXICHHS MpPU PEIICHUH 3ajad, OLIEHUBATh
JIOTUYECKYI0 TPaBWIBHOCTh PACCYKIEHUW, yMEHUE OINEpPUPOBATh IMOHATHUIMHU:
MHO>KECTBO, TOJMHOXECTBO, OMNEpalliyd HaJ MHOXECTBAaMH; yMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN arapaT JJisi OMKUCAaHUs PeajbHbIX MPOIECCOB U SIBJICHUN U
IIPU PEIICHUH 3a/1a4, B TOM YHCIIE U3 IPYTHX Y4eOHBIX IPEIMETOB; YMEHUE ONEPUPOBAThH
MOHATUSAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh 1

OIIMChIBATb Fpa(bbl pa3jInIHbIMU CHOC06aMI/I; HCIIOJIB30BaTh rpachI IIpU pCUICHUU 3aaa4

YMeHue onepupoBath MOHITHSIMH: HATYypaJIbHOE YHCIIO, IEI0e YUCIIO, CTENEHD C IEeNbIM
MoKa3aTesieM, KOPEeHb HaTypaJlbHOW CTEINEHU, CTENEHb C pPallMOHAIBHBIM IOKa3aTeseM,
CTETeHb C JACWCTBUTEIBHBIM MOKa3aTelleM, JIOTapru(M YUCIIa, CHHYC, KOCUHYC U TaHTEHC
MPOU3BOJBHOTO YHCJIA, OCTATOK IO MOJIYJIO, PALMOHAIBHOE YHUCIIO, WPPALMOHAIBLHOE
YHCII0, MHOXKECTBA HATypalbHBIX, IIENbIX, PAlMOHATBHBIX, ICHCTBUTEIBHBIX YHUCEIL;
YMCHHUE HCIIOJb30BaTbh IMIPU3HAKKU AOCIIMMOCTH, HauMeEHbIITUN O6HIPII>1 JACIIUTECIIb U
HauMeHbIee o0Iee KpaTHOe, aropuT™M EBKiHIa mpu peuieHuH 3aaad; 3HAKOMCTBO C
Pa3IUYHBIMU MMO3UIMOHHBIMU CHCTEMAaMMU CYHUCIICHUA; YMCHUC BBIIIOJIHATH BBIYHCIICHHE
3HaUEHUH © TpeoOpa3oBaHUsS BBIPAXKEHHH €O CTeNeHsSIMU ©  Jorapudmamu,
npeoOpazoBaHus JpOOHO-pallMOHAIBHBIX BBIPAXEHHI; YMEHUE ONEPUPOBATh MOHATUIMHU:
MOCIIEA0BATENbHOCTh, apu(dMeTHdecKass TMPOTPECCHs, TEeOMETpHUYecKas MPOTPECCHs,
OeckoHeYHO  yObIBaloIlas  reoMeTpuueckas  MpOrpeccHs;  yMEHHE  3a/laBaTh
MOCIIEOBATEIPHOCTH, B TOM YHCJIE C TMOMOINBID PEKYPPEHTHBIX (OpMYI; yMEHHe
ONneprupoBaTh IOHATUAMU. KOMILICKCHOEC YHUCIIO, COHpSDKéHHI)Ie KOMIIJICKCHBIC 4YHCJIa,
MOAYJIb W AapryMmMeHT KOMIIJICKCHOI'0 4YHCIIA, (bopMa 3allMCHU KOMIIJICKCHBIX YHMCECII
(reomeTpuueckasi, TPUTOHOMETpHYECKass W anreOpanyeckas), yYMETb TMPOU3BOIUTH
apI/I(I)MeTI/I‘-IeCKI/Ie I[CﬁCTBPISI C KOMIUICKCHBIMU YHCJIaMHU; TPUBOAUTL TPHUMCEPLI
WCIIOJIb30BAaHMS KOMIUIEKCHBIX YHCEII, ONEPUPOBATh MOHATUAMM: MaTpuia 2x2 u 3x3,

OMpCACIIMTCIIb MaTpPHUILIbI, I‘GOMCTpI/I‘{eCKI/If/’I CMBICJI OTIPCACIIUTCIIA




YMeHue onepupoBaTh MOHSATUSMU: pallMOHAIbHBIC, UppAllMOHAIbHbBIC, MTOKa3aTebHbIE,
CTEeTeHHbIe, JIoTapupMUUYECKie, TPUTOHOMETPHUUECKHE YPAaBHEHMsSI M HEPAaBEHCTBA, HX
CHUCTEMbI;  YMEHHUE  ONEPUPOBATH  MOHATUSMHU:  TOXJIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPaBEHCTB,
PaBHOCWJIBHOCTh YpaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbl C IIOMOIIBI0 PA3UYHBIX NPUEMOB; peIIaTh YpPaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbI C IapaMETPOM; IPUMEHATH YpPaBHEHHS, HEPABEHCTBA, HUX
CUCTEMBI JJIs PellIeHUs] MaTeMaTUYeCKUX 3ajlayd U 3a]a4 U3 pa3Iu4HbIX 00J1acTeil HayKu U

peanbHOU KU3HU

YMeHue onepupoBaTh HOHATHUAMH: (DYHKIUS, YETHOCTh (YHKIHMH, TEPUOJUIHOCTH
(GyHKLMH, OrpaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (YHKIIHH,
HauOosblllee M HaUMEHblIee 3HAuYeHHUd (YHKUMU Ha TPOMEXKYTKE, HENpepbIBHASL
GyHKLUsA, acUMOTOTHl rpaduka (yHKLIMH, MepBas M BTOpas NPOM3BOJHAs (PYHKLUH,
TeOMETPUYECKUN M (PU3UYECKUN CMBICT MPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpenenéHHbINA
UHTErpajl; yMEHHME HaxOAMTh acCUMNTOTHl TIpaduka (YHKLIHH; YMEHUE BBIYUCIATH
NPOM3BOJIHBIE CYMMBI, MPOHM3BEACHUS, YACTHOTO W KOMIIO3WIMH (DYHKIHMA, HaXOIUThH
ypaBHEHHME KacaTelbHOW K rpaduKky (QYHKLUMH; yMEHHE HaxXOAMThb IPOU3BOJHBIE
AJIEMEHTapHbIX (YHKUMH; yMEHHE HCIOIb30BaTh IMPOU3BOAHYIO JIsi HCCIEIOBAHUS
(GyHKUMH, HAXOUTHh HaUOOJbIINE U HAUMEHbIINE 3HAUCHHUs (PYHKIUI; CTPOUTH TpapuKH
MHOTOWICHOB C HCIOJB30BAHUEM aIlllapaTa MaTEeMaTH4YECKOTO AHAIN3a; NPUMEHSTh
MIPOU3BOJAHYIO Ul HAXOXKACHUSA HAWIYYIIEro PEILICHUS B INPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-?KOHOMHMYECKUX U (PU3MUECKUX 3ajjauax; HaXOAUTh VIO U 00bEMBI QUTY
C IOMOILBIK HWHTErpaja; MPUBOAUTH IPUMEPHl MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS C

NOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBarh MOHATHAMU: Tpaduk QYHKIMU, oOpaTHast (QYHKIHUS, KOMIIO3UIIUS
byHkuui, nuHeiiHas QyHKIUA, KBaapaTHyHass (QYHKUMS, palMOHaJbHas (QyHKIuS,
cTernieHHast (PyHKIUs, TPUTOHOMETpUUecKre (DyHKUINU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKLIMU, TOKa3aTeNbHas U Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTH Tpaduku
M3YYEHHBIX (YHKIIMH, BBINOJHATH MpeoOpa3oBaHus rpa@ukoB (pyHKUIUN, UCIOJIB30BATh
rpaduKy Ui M3y4eHHs MPOLIECCOB U 3aBHCUMOCTEH, NMPH peIIeHUH 33434 U3 APYrHxX
yueOHBIX MPEAMETOB U 3a/la4 U3 PeaibHOM KU3HU; BhIpaXaTh (OpMyJIaMU 3aBUCHMOCTH
MEXJy BEIMYMHAMU; HCIOJIB30BaTh CBOWCTBA M Tpaduku (YHKIUN Uil pelieHus
yYpaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpamH; H300pakaTh Ha KOOPJMHATHOU

MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHUCTEM

YMeHue pematbh TEKCTOBBIE 33Ja4l Pa3HbIX THIIOB (B TOM YHCIE HA MPOLEHTHI, JOIU U
YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJOTH, 337a4dl U3 00JacTu

yIpaBiaeHUsS TUYHBIMU U CEMEUHBIMU (DMHAHCAMU); COCTABISATh BBIPAXKEHUS, YPABHEHMUS,




HEpaBEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33/1a4d, UCCIEAOBATh MOJYUYEHHOE PEIICHHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJEIHpPOBaTh peajibHbIC
CUTYaIlMH Ha S3bIKE MAaTEMaTUKU; COCTABIISATh BhIPAXKCHUS, YPABHEHH S, HEPABCHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 3aJjaud, MCCIEA0BAaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM

anmnapara ajireOpbl, UHTEPIIPETUPOBATH MOJIYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATHAMHE: CpeJHee apu(PMEeTHYeCKoe, MEANana, HanooIblIee U
HaMMEHbIIIEe 3HAYEHUs, pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHUE YHUCIOBOTO
HaOopa; yMEHHE WU3BJIEKaTh, HHTEPIPETUPOBATH HHOOPMAIMIO, MPEICTABICHHYIO B
Tabinuax, Ha quarpammax, rpadukax, OTpakarollyl CBOICTBa pealbHBIX MPOIECCOB U
SIBJICHUI; TPEACTABIATh MHPOPMALMIO C MOMOIIBI0 TaOIHIl M JHAarpaMM; HCCIIE0BATh
CTaTHCTUYECKUE JaHHbIE, B TOM 4YHUCJIE€ C NPUMEHEHHEM TIpaHUuecKux METOJIOB U
AIIEKTPOHHBIX CPENICTB; TpaUUECKH UCCIIEA0BATh COBMECTHBIE HAOIIOIEHHS C TIOMOIIBIO

JIUarpaMM pacCceMBaHUS U JIMHEHHOM perpeccuu

YMeHHe ONepupoBaTh TOHSATHUSMH: CIYYalHBIA ONBIT W CllydaifHOE COOBITHE,
BEPOSATHOCTH CIIY9allHOTO COOBITHSI; YMEHUE BBIYHCIISATH BEPOSITHOCTh C UCIOJIb30BAHUEM
rpadM4ecKux METOJOB; IMPUMEHSITh (OPMYIIbI CIOXKCHUS U YMHOXKEHHS BEPOSTHOCTCH,
dopMyny MONHOW BeposTHOCTH, (opmyiny bepHymin, kKomMOMHAaTOpHBIE (AKTHI U
dbopMyIbl; OIEHUBATh BEPOSTHOCTU pEATbHBIX COOBITUH; yMEHHE OINEepPUPOBATh
MOHITHSIMH: CITydaifHasl BEJWYMHA, paclpeIelicHue BEPOSTHOCTEH, MaTeMaTHYeCKOe
OXXUJaHHWe, TUCIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE CIy4alHOW BEIMYUHBI, (PYHKIIHH
pactipenienieHuss W IJIOTHOCTH PAaBHOMEPHOTO, TOKA3aTeIbHOTO H  HOPMAILHOTO
pacmpeieieHuii; yMEHHE HCIOJIb30BaTh CBOMCTBA HM3YUEHHBIX paclpeleNeHudl s
pelIeHHus 3a7]av; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET, METOIbI
BBIOOPOYHBIX HCCIEIOBAaHUH; yMEHHE MPHUBOJUTH MPHUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHCENl B TPUPOTHBIX W OOIIECTBEHHBIX SBICHHUSAX; YMEHHUE OICPUPOBATH
MOHITUSIMH: COYETAaHUE, NMePECTaHOBKA, YUCIIO COUETAHUH, YUCIIO MEPECTAHOBOK; OMHOM
HeloToHa; yMeHHWE NMPUMEHITh KOMOMHATOPHBIC (DAKTBI M PACCYXIACHHS JUIS PEIICHUS
3a/1a4y; OLIEHWBATh BEPOATHOCTH PEATbHBIX COOBITHIA; COCTABIATH BEPOSATHOCTHYIO

MOJIEJIb U HHTEPIIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, NPsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqyd, BEJIMYMHA YIJIA, IUIOCKUM Yroj, JABYTPaHHBIM Yroji, TPEXTPaHHBIA yroJl,
CKpEILUBAIOIIKECS MpsAMBIE, MApAIUICIBHOCT U NEPHEHAUKYJISAPHOCTH IPSAMBIX U
IUIOCKOCTEM, YroJl MEXIY NMPSMBIMH, IOl MEXIY NPAMON U IJIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKH 1O INIOCKOCTH, PACCTOSTHUE MEXAY IIPSIMBIMU,
paccTosiHue MEXIy IUIOCKOCTSMH; YMEHHE MHCIIONb30BaTh IIPU PEIICHUM 3a]ad
u3ydeHHbIC (aKThl U TEOPEMbI IUIAHUMETPHH;, YMEHHE OLCHMBATh pa3Mepbl OOBEKTOB

OKpYy>Karmero Mupa; CTpouTb MaT€MaTUYCCKHUE MOJACIIN C IMMOMOIIBIO I'€OMETPHUIYCCKUX




MMOHATHH U BCJIMYMH, PCIIATh CBA3AHHBIC C HUMH MPAKTUYCCKHUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYpPBI, 00bEM (GHUTypBl, MHOTOTPAHHUK,
MPaBWJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOIPaHHUKA, KyO, mapajuiefienunes, npusma,
nupamuaa, Gurypa u moBEpXHOCTh BpALICHUS, IIUIUHIP, KOHYC, map, chepa, miomaib
cdepbl, MIOMAIs, TOBEPXHOCTU MUPAMUJBI, MPU3MBL, KOHYCa, IMIMHIApA, 00BEM Kyda,
IIPSIMOYTOJIBHOIO Iapajuleenunea, MUpaMubl, IPU3MbI, LWIMHIAPA, KOHyca, Liapa,
pa3BEpTKa IOBEPXHOCTH, CEYEHUS KOHYyCa W LWIMHAPA, NapajulelIbHblE OCH WJIH
OCHOBAHHIO, CEUEHHE 1I1apa, MII0CKOCTh, Kacaromasics chepsl, HUIMHIPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHE MHOTOTpaHHUKA, H300pakaTb MHOTOTPAaHHHUKH, GUTYpBl U
IIOBEPXHOCTU BpALICHUS, UX CEUYEHHUs, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOICTBA FreOMETPUUECKUX (PUTYp, CAMOCTOSTENEHO (OPMYITUPOBATH
OTIpeNieNIeHUs] M3ydaeMbIX (Uryp, BBIABHTaTh THUIOTE3bI O CBOWCTBAX M IPH3HAKAX
reoMeTpuueckux ¢Guryp, oOOCHOBBIBATH WIIM OIPOBEPraTh HUX; YMEHHE IPOBOIUTH
KIaccupukanuio QUryp IO pa3iMYHBIM = MPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE

JAOITIOJITHUTCIIBHBIC ITIOCTPOCHHA
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YMeHue onepupoBaTh NOHIATUSMU: JBUKEHUE B IIPOCTPAHCTBE, NapaJlJIeNIbHbIN IEPEHOC,
CUMMETpHS Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, IpeolOpa3oBaHue Momo0us,
o J00HbIe (PUTYPBI; YMEHUE PACIIO3HABATH paBHbIE U MOJI00HBIE (PUTYPHI, B TOM YHUCIIE B
NpUPOJIe, HCKYCCTBE, ApXUTEKTYpe; HCIIOJIb30BATh TI'€OMETPUUYECKHWE OTHOUICHMS IpH
peLIeHUH 3ajay; HaXOJUTh T€OMETpUUYECKUE BEIMYUHBI (JUIMHA, Yrojl, IUIOIMab, 00BEM)
IpU pelIeHUH 3a/ad U3 APYTrux y4eOHbIX NMPEAMETOB U U3 PEaIbHOM KHU3HM; YMEHUE
BBIYUCIIATh TE€OMETPUYECKHE BEIUYMHBI (JUIMHA, Yroj, IUIOIadb, OOBEM, IJIOLIAb
MOBEPXHOCTHU), HUCHOJb3ys] U3y4YEHHbIE (OPMYJBI U METOAbl, B TOM 4YHUCIE: IUIOIAAb
MOBEPXHOCTU TMUPAaMUJIbl, MPU3MBI, KOHYCa, LMIMHJIpA, IUIomans chepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO MapajuieNenunesia, MUpaMubl, OPU3MbI, IWIMHApA, KOHYca, IIapa;

YMCHUC HAXOAUTH OTHOIICHUC 00BEMOB HOI[O6HLIX (1)1/11" Yp

12

YMmenune ONEpHUpOBaTh IMOHATHAMHU: HPAMOYroJIbHasd CHUCTEMA KOOpAWHAT, BCEKTOP,
KOOpAWHATBI TOUYKHU, KOOPAUHATHI BEKTOPA, CyMMa BCKTOPOB, IIPOU3BCIACHHUEC BCKTOpPA HA
YUCIO0, Pa3jIoKCHHUE BCKTOpa II0 6a3Hcy, CKaJIIpHOC IIPOM3BCIACHUC, BCKTOPHOC
MPOU3BCACHUC, YIroJl MCXKIY BCKTOpaMH; YMCHHC HUCIIOJIb30BATh BCKTOpHBIﬁ n
KOOpHHHaTHBIfI METOA MIA PEIICHUA ICOMCTPUYCCKUX 3aaad W 3aJdad APYyrux y‘Ie6HBIX

npeamMcToOB

13

YMenue BbIOMpaTh MOAXOMSIIAN METOM JUTsl pElICHHs 3a7au; MOHUMAaHHE 3HAYUMOCTH
MaTeMaTUKU B W3YYEHUU MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBICHUI; YMEHHE
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB MaTEeMaTUKH B HUCKYCCTBE, YMEHHE IPUBOIUTH

MPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MUPOBOM MaTeMaTUYECKOM HAyKH




INEPEYEHDb 2JIEMEHTOB COILEP KAHUA, IIPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kox  IIpoBepsieMblii 3j1eMeHT COePKAHUSA

1 Hucna u BIYUCICHUS
1.1  HarypanbHble u nienble yucina. [IpusHaku AeIuMOoCTH LENbIX YUCEN

1 Panmonaneubie  uncna. OOBIKHOBEHHBIE H  JCCATUYHBIC JIPOOM, TMPOLEHTHI, OECKOHEYHBIC
MepUOANYEcKUe Ipodu

13 Apudmerndyeckuii KOpeHb HATypajdbHOW creneHu. JleHCTBUS ¢ apu(METHYECKUMH KOPHSIMHU
HaTypaJIbHOM CTENIEHU

1.4 CreneHs ¢ OCJIBIM ITOKAa3aTCICM. CrenieHb ¢ palOHAJIbHBIM IIOKA3aTCJICM. CBoiicTBa CTeIeHH

L5 CuHyC, KOCMHYC U TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOIO
aprymeHTa

1.6 Jlorapudm uncna. JlecsiTuaHbIe M HATYpaJIbHBIE JTOTAPU(MBI

17 JlelicTBUTENbHBIE  YHCHAa. ApH(QMETHYECKHE ONepalud C  JCHCTBUTEIBHBIMA  YHUCIAMH.
[TpuGnuxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUKA U OLICHKA Pe3yJIbTaTa BHIUMCIECHUN

1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9 | KowmrmiekcHble yucna
2 VYpaBHEHUS U HEPABEHCTBA
2.1  lenbie u 1poOHO-paIOHATEHBIC YPABHEHUS
2.2  HUppanmoHaibHBIC YpaBHEHUS

2.3  TpuroHoMeTpuyecKue ypaBHEHHS

2.4  Iloka3zaTenbHble U JOrapuPpMHUUECKUE YPABHEHUS

2.5  lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6  HppanmoHnaibHble HEpAaBEHCTBA

2.7  Tloxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8  TpuroHoMmerpuyeckne HEpaBEHCTBA

2.9  Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHeHHs, HEpABEHCTBA M CHCTEMBI C TapaMeTpaMH
2.11 Marpuna cucteMbl JINHEHHBIX ypaBHeHHN. OTpeIennTeb MaTPHUITHI

3 OyHK1MU U Tpaduku

31 OyHK1UA, criocoOs! 3ananus Gyakuun. ['paduk Gyaknuu. Bzaumuo ooparueie GpyHkiun. UETHBIC 1
' HeuétHble pyHKuuU. [lepuoandyeckue GyHKIUN

3.9 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢ynkuuu. Hymn ¢yaxnum. IIpoMexyrku
3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (QyHKIHMH. MakCHMyMbl I MHUHUMYMBI ()YHKIUH.




Haubonpiiee 1 HauMeHblee 3HaYeHUE (PYHKINU HAa IPOMEKYTKE

Crenennasi (yHKIMS ¢ HaTypaJbHBIM U IENbIM Moka3ateneM. E€ cBoiictBa u rpaduk. CpoiicTBa u

33 rpaduk KOpHS N-0if cTerneHn

3.4  TpuroHomerpuveckue GyHKIIUH, UX CBOMCTBA U TpaduKu

3.5 Iloka3zarenpHas u gorapupmMudeckas GyHKIIUH, UX CBOMCTBA U rpaduKu

3.6  Toukwu pa3psiBa. AcumMnToTHl rpadukoB pyHKIMi. CBONCTBA QYHKIIHI, HEPEPHIBHBIX HA OTPE3KE

3.7 IlocaemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS IOCIEA0BATEILHOCTEH

3.8  Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysa CI0XHBIX IPOLIEHTOB
4 Hauvana MaTeMaTH4eCKOTO aHAIH3a

4.1  TlpowmsBoanas ¢pyHKkuuu. [Ipon3BOgHBIE SI€MEHTAPHBIX (PYHKITHIA

42 [IpumeneHne mNpoU3BOAHON K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxnaenne HaubobIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIUY Ha OTpe3Ke

4.3  IlepBooOpa3nas. MuTterpan
) MHoskecTBa 1 JIOTUKA

5.1  MHoXxecTBO, oriepauu HajJ MHOKecTBamHu. J{uarpammel Ditiepa — Benna

5.2  Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA

6.1 OnwucarenbHas CTaTUCTHUKA

6.2  BeposiTHOCTB

6.3 KomOunartopuka
7 I'eomerpus

7.1  ®urypsl Ha MIOCKOCTU

7.2  IlpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

7.3  MHOrorpaHHHUKH

7.4  Tena v MOBEPXHOCTH BpAIICHUS

7.5  KoopauHAaThl U BEKTOPHI




		2025-08-29T16:07:31+0400
	00a982ea3ca56a2153
	Аюпова Ф.Ш.




