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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueb6Horo kypca «l'eomerpus» 0a30BOro ypoBHs Il 00y4arOUIUXCs
10 —11 kmaccoB pa3paboTtana Ha ocHoBe dDenepaabHOr0 rocyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpelHero oouero odpa3oBaHUsA, C Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUIH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOr0 0Opa3oBaHUS.
Peanuzanus  mporpaMmbl  oOecrieuyuMBaeT  OBJIAJEHHE  KJIIOUYEBBIMM  KOMIIETEHLMSIMH,
COCTaBJISIIOLIMMU OCHOBY [UIS CaMOpa3BUTHUS U HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTD
OO0IIEKYJIbTYPHOIO, INYHOCTHOT'O U II03HABATEIIBHOTO PA3BUTHSI IMUHOCTH 00YYarOLINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTro Kypca TEeOMETpPHHM Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHHS
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (GOpMHUpPOBAHUS
(GYHKIIMOHATBHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIIMILINH.
PazButne y oOydaroumiuxcsi NMPaBHJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIUKA, COOTHOIICHUH PEATbHOTO W HJCALHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAllMU B COBPEMEHHOM OOIIECTBE.

['eomerpust sIBJISETCS OJHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIero
o0Opa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HAINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE MPU H3YUYEHUU OOYYAIOUIUMUCS TMOHATUHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pElIeHUSI
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUH 33/7ad €CTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue oOpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €Tr0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS u AKTHUBHOIO peoOpa3oBaHus JIEUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEANHSIET pa3HbIe BUbI YYEOHON U TPYIOBON NEATEIHHOCTH,
SBIIICTCS OJHUM U3 TPO(ECCHOHATHLHO BaXXHBIX KAuecTB, IMO3TOMY aKTyallbHA 3ajada
dbopMUpOBaHUS y 00yUYaAOLUXCS TPOCTPAHCTBEHHOTO MBIIUICHHSI KaK PA3HOBUIHOCTH 00pa3HOTO
MBIIUICHHS] — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYCCKOW JIEATEIHHOCTH IT0
MHOTHM HalpaBJICHUSM.

Ilens ocBoeHUs mporpaMmbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUCHHSI
— o0mieoOpazoBarenbHOE U OOIIEKYJIBTYPHOE pPAa3BUTHE OOYJArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeNCTBUH, cien(pUUHBIX TEOMETPUU, BOSMOKHOCTH YCIIEIITHOTO MPOI0JDKEHUST 00pa3oBaHUs 1O
CIICIIHATEHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM HCITOJIh30BaHUEM I€OMETPHH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM ypOBHE MpeIHA3HAYEHA I 00yUYaIOIXCs CpeaHeH
IIKOJIbI, HE HWCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHECHUH HAa ypPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. Takum o0Opa3zom, oOyuaroiuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOMUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBSI3aHHBIC CO CIENU(UKON TEOMETPHH M HEOOXOAMMBIE IS )KU3HH B



coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3y4UTh F€OMETpHI0 OoJiee
rIyOOKO, €clii B JAJbHEWIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHHUSX B
npohecCuoHaNBHOM NeSTeNbHOCTH.

JlocTrKeHHEe eI OCBOCHHSI IPOTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHBIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opmupoBaHUE MPEACTABICHUS O TECOMETPUN KaK YaCTH MUPOBOM KYJIbTYpPhI U OCO3HAHUE
e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK O BAXKHEHIITNX
MaTeMaTHUYECKUX MOJENSAX, MO3BOJIAIOIIMX ONHCHIBATH W H3y4daThb pa3Hble SBICHUS
OKPYKAIOIIETr0 MUPA;

e (QopmupoBaHHE yMEHHs pPAclO3HABAaTh HAa 4YEPTEkKax, MOJEISIX M B pealbHOM MHpE
MHOTOTPaHHUKH ¥ TeJIa BPaIICHHUS,

e OBJIQJICHHE METOJaMH peIIeHUs 3aJad Ha T[OCTPOCHHS Ha  HM300pa)keHMSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMHU IMMOHSATUSMU O MHOTOTPAaHHUKAX M TellaxX
BpAIllCHUS U NX OCHOBHBIMH CBOHCTBaMU;

e OBJAJICHHWE AITOPUTMAMHU DEIIEHUS OCHOBHBIX THUIOB 3a7ay; (HOpPMHpPOBAHHE YMEHUS
NPOBOAWTHh  HECIIOKHBIC  JOKAa3aTEeNIbHBIE  PAacCYKICHUS B XOJIE  PCIICHHS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIEPIKaHUEM;

e pa3BUTHC WHTCIUICKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOyYarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (QopmupoBanue (HYHKIIMOHAILHOW TPAMOTHOCTH, PEIICBAHTHON TEOMETPHUH: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pPETBbHBIX JKU3HCHHBIX CHUTYAIUsX W TPH HW3YYCHUH JPYIHX YYEOHBIX IPEIAMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POPMYITUPOBATH UX HA S3bIKE TE€OMETPUU
¥ CO3/IaBaTh r€OMETPUYCCKHIE MOJCIH, IPUMEHSATh OCBOCHHBIN T'€OMETPUYECKHI armapaT
JUISL pelIeHHs] TPAKTUKO-OPUEHTHPOBAHHBIX 3a7au, WHTEPIPETHPOBATh M OIEHUBATh
MOJTyYEHHBIC PE3YJIbTATHL.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayvajie ero M3ydeHUs 3a/1a4, PellaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICICHHBIM
o0pa3oM opraHu3oBaHHash pa0oTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAHWE WHTYWTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY N3YUSHUIO MPEAMETA.

[Tpenmourenue OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JeSTSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y YIAIIUXCS B KypCe CTEPEOMETPUH
MPOBOAMTCA 3a CYET pElICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HaTJISTHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBIICUEHHUS OT HATJISITHOCTH, MBICJICHHOTO
WU3MEHEHUS €ro UCXOJHOTO COJCPIKAHHUS.

OcHoOBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JTOTHIECKIX YMEHUN pactpeesseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHss Ha YpOBHE CpEIHETrOo OOIIero
o0Opa3oBaHusl.

Copnepxanre 00pa30oBaHUs, COOTBETCTBYIOIIEEC IPEIAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mMporpaMMBbI, pacpeeIEHHBIM 110 TOAaM 00Y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJIQJICHHE TI'EOMETPUYCCKHMMH  TIOHATHSIMH ¥  HaBBIKAMH  OCYIIECTBISIOCH
MOCNIEAOBATEIHbHO M MOCTYHATEeNbHO, C COOJIIOJIGHHEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUI 00yJarommxcs,
pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBogutcs 2 yaca B Heaento B 10 kitacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsiMasi, MI0CKOCTh, IPOCTpaHCcTBO. [lonsaTne
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaJUIeIbHbIE U
CKpemuBamomuecss npsAMsle. llapamnenbHOCTh NpPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
napajuleJbHble IPsAMBbIE B IIPOCTPAHCTBE; MapaJICIbBHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAaMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mMapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [IpocTeiinme npocTpaHCTBEHHbBIE (PUTYPHI HAa MNIOCKOCTH: TETPASIP,
KyO, nmapajuienenumnes; NocTpoeH!e CeueHuil.

[lepnenquKyISIpHOCTD NPSMOU U IIJIOCKOCTH: IEPIIEHAUKYJISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsiMblE TapajuIebHbIE M INEPIEHAMKYISPHBIE K IUIOCKOCTH, IPHU3HAK NEPIEHAUKYISIPHOCTH
MIPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMON MTEPIEHANKYISIPHON TUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MeXAy NPSMOM M IUIOCKOCTBIO; ABYIPAaHHBIM Yroj, JUHEHHBIA yrojl ABYIPAaHHOTO YIJIA.
IlepneHqUKyYIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIMs (UIypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IMJIOCKOCTEH: MpH3HAK
MEPIECHINKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nmepneHauKynspax.

MHuororpanHuKu

IlonsiTME MHOTOTpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOTPAHHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsMOYTIOJIbHBIN Napajulelenunes U ero cpoucrsa. [Iupamuna: n-yronpHas
NUpaMujia, TPpaHU M OCHOBAaHUE NHpPaMU[bl; OOKOBas M IOJIHAS IOBEPXHOCTb IHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMu/Ia; MpaBUIbHAs TPEYrojbHast TUpaMuia U MPaBUIIbHBINA TeTpadap; KyO. [Ipencrasienue o
MIPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ip, TOAECKa’Ap U uKocadap. CedeHus: Npu3Mbl U TUPaMUIbL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IMIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMuax, apajuieJenuIenax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 3m1eMEHTOB MHOTOIpaHHUKOB: pEOpa, quaroHanu, yrisl. [lmomans 60KoBOM
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPaMHU/JIbI, TEOPEMA O TUIONIaM yceu€HHOM nupamuabl. [lonstre o0 06béme. OOBEM nupamMuibl,
IIPU3MBL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAy IUIOMIAAIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpaleHus

[MwimHaapuyeckass MOBEPXHOCTb, OOpa3ylollMe IMJIMHAPUYECKOM MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrollye KOHHYECKOH IMOBEPXHOCTH, OCb W BEpIUIMHA
KOHMUYECKOW moBepxHOcTH. KoOHyc: OocHOBaHME M BeplIMHA, 0Opasymoollas U OCh; IUIOMIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBINH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizaumHoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miiomaas chepsl.

N300paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHYca.

KomOuHanmu Tten BpallleHMss ¥ MHOI'OIPAaHHMKOB. MHOTOTpaHHHMK, ONHCAHHBINM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[TonsitTue 06 o00bEéMe. OcHOBHBIE CBOKCTBa 00BEMOB Tein. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa 1 cieacTBus u3 He€. O0béM nunuHapa, konyca. O0bEM mmapa
U IJI011a/1b CepHl.

[TomoGHble Tena B mpocTpaHcTBe. COOTHOIICHWS MEXAY IUIOMAASIMU IIOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MApaJIeIbHO H  TEPHEHAUKYJISIPHO OCH), CEUYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIEe Yepe3 BepIINHY), CEUSHHUS 11apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha 1II0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uuncio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAHMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bektopa. IIpocreimme
3a7a4yd B KOOpJAMHATax. Yroil Mexnay BekTopamu. CKalsgpHOE NPOU3BEIEHUE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPE3yabTaThl OCBOEHHUS IPOrpaMMbl yueOHOro mnpeamera «MaremaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocIUTaHHe:

Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3MIMU OOydYalomerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIaTproTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUNCKOM I'paskJaHCKON MICHTUYHOCTH, YBAXKEHUS K IIPOLIOMY U
HAaCTOSIIIEMY POCCUMCKOW MATEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOU ILIKOJIbI, K MCIIOJIb30BAHUIO OTUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.



JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
yCTOMUUBOro OYyAyIIEro.

JcTeTHYecKoe BOCIIUTAHHUe:

JCTCTUYECKUM  OTHOILIEHWEM K  MHpPY, BKIIOYas OCTETHUKY  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pPaCCYXKICHUH; BOCIPHUUMYHBOCTHIO K
MaTEMaTHYECKUM aCIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS IPUMEHATh MaTEMaTHUECKUE 3HAHUS B MIHTEpECcax 3/10pOBOIO
u Oe3omacHOro o0Opasa >KH3HHM, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 37I0POBBIO (310pOBOE
nUTaHue, cOAIAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryisipHas (u3nyeckas aKTUBHOCTb);
(1)I/I3I/I‘-I€CKOFO COBCPIICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-O3I[0p0BI/ITeJIbHOI71
JESATEIIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3IUYHBIM
cdepam mpohecCHOHATEHON NIEeATEIFHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIE IUJIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeéMaTHYecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELLICHUN
IIPAaKTUYECKMX 3a/1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

C(bOpMPIpOBaHHOCTI)IO JKOJIOTUUECKOH KYyJIbTYypbl, IIOHUMAaHUCM BJIMAHHA COLUAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
r00abHOTO  XapakTepa OJKOJOTMYECKHMX MpoOJieM; OpHEHTalue Ha  NPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU Ul pelIeHus 3ajad B 00JacTH OKPY)KAIoLeH cpenbl, MIIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MTOCIEACTBHM JJISI OKPYKAOIIEN CPEIBI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOIIECTBEHHON MPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKH Kak chepbl
YeI0BEUYCCKOM JACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYUMOCTH OJId pa3sBUTUSA LUBHUIIN3ALHUHU,
OBJIAICHUEM SA3BIKOM MAaTEMATUKHU U MATEMATUYECKOM KYIbTYpPOM KaK CPEACTBOM ITIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIICCTBJIATH IMMPOCKTHYIO U MCCICIOBATCIIBCKYIO ACATCIIBHOCTh MHAUBHUAYAJIbHO
U B IpyIIeE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOrPaMMbl yueOHOTO TpeaMeTa «MaTeMaTHKa
XapaKTEePU3YIOTCSI OBJIaJICHUEM YHUBEPCATbHBIMUA HO3HABAM EIbHBIMU OCliCIMEUSIMU,
VHUBEPCANbHbIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupa,
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuetl).

basoBble Jiornyeckmne 1ecTBUA:

e BBIBISTh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKUM MaTEeMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUIH MEXAy NOHATHAMM; (OPMYIUPOBATH ONpPENCICHUS MOHATHIA;



yYCTaHaBIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIaCCU(PHUKAIMU, OCHOBAHUA JJIsi 0000IICHUS U
CpaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIU3A;

e BOCIPHHHMATh, (OPMYIUPOBATH U MPeOOPa30OBBIBATH CYXKIACHUS: YTBEpIUTEIIbHbIE U
OTpUIATENIbHBIC, eANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (paKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; TNpeJiaraTh KPUTEPUU JJIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

e MPOBOJUTH CAMOCTOSTEIIBHO JJOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH (TIpSIMBbIC U
OT MPOTHUBHOTI'0), BEICTPAUBATh APTYMEHTALIHUIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

e BbIOMpaTh croco0® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peureHusi, BeIOMpaTh HauOoJee MOIXOMAMIMN C YU4ETOM CaMOCTOSTEIHLHO BBIICICHHBIX
KPUTEPUEB).

Bba3oBble ncciieoBaTebCKHe AeiiCTBHA:

e  HCHOJb30BATH BOIPOCH! KAK UCCIIEA0BATEIBCKUI HHCTPYMEHT O3HAHUS; (POPMYIUPOBAThH
BOIIPOCHI, (pUKCHUpYIOLIME TPOTUBOpEUNE, MPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GopMUPOBATH T'MIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIINIO0, MHEHUE;

e IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4yeckoro oOBbEeKTa, SBJIEHUSA, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, ABJICHUSMHU, IPOLIECCAMU;

e CaMOCTOATENIBHO (POPMYIHPOBATH 0OOOIICHHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIOCHUs, HUCCIIEI0OBaHMs, OLICHMBATh JOCTOBEPHOCTb IIOJIYYEHHBIX pPE3Y/IbTaTOB,
BBIBOJOB 1 0000IIEHNI;

e IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTATh MIPEAIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

e BBIABIATH AePUIUTH HHGOPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIs OTBETa Ha BOIPOC U IS
pelieHus 3anaqu;

e BBIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THIIOB, AaHaJTU3UPOBATh,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATh HMH(OOPMALMIO PA3IUYHBIX BHUJIOB U (hopMm
MIPE/ICTABICHHUS;

e CTPYKTYpHpOBaThb HHQOpMalMIO, TMPEACTaBIATh €€ B  pa3MYHBIX  (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

e OLEHUBaTh HAAEKHOCTh HH(MOPMALMKM MO CaMOCTOSTENbHO CGHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvrvlie KOMMyHUKamMueHble Oelicmeust, 00ecnevusaom c@opmuposanHocnis
COYUANBHBIX HABLIKO8 00YYAIOUWUXC.
Oo01enue:

e BOCHPHHHMATh U (OPMYJIHUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU M LIEISIMU
00I11eHus; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHSI B YCTHBIX M TMCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUs MO XOJy peUIeHHs 3a/ladl, KOMMEHTHPOBATh MOJIYYEHHbBIN
pe3yJIbTaT;

e B X0Jle 00CYX/IeHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMbI, IPOOIEMBI,
pemaeMoi 3a1auu, BbICKAa3bIBaTh UJIEW, HALIEJIECHHBIE HA TMOUCK PEIICHHUS; COMOCTaBIATh
CBOM CYXJICHUS C CY>KICHUSIMH JAPYTrUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh pa3inyue U
CXOJICTBO IMO3UIMH; B KOPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHUS;



e TMPEACTaBIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, MCCIIETOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YUETOM 3334 MPE3CHTALUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyanunuecTBo:

e TIOHHMMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAHJIHOM U MHIAMBHIYaIbHON pabOThI pU
pelIeHu: y4eOHBIX 3a/ad; NPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHHPOBAThH
OpraHu3allii0 COBMECTHOH paloThl, pacmpenensiTb BHIBI padOT, IOTOBapUBATHCA,
00CyXIaTh IpoLecC M pe3ysbTaT paboThl; 0000I1aTh MHEHHS HECKOJIBKUX JIIOACH;

e y4YacTBOBaTh B TPYNMOBBIX (Gopmax paboThl (0OCYyKAeHUs, 0OMEH MHEHHI, «MO3TOBbIC
IITYPMBD» M UHBIE); BBIIOIHATH CBOIO YacTh PaOOTHI U KOOPJMHUPOBATH CBOM JEHCTBHS C
JPYTUMH WiIeHAMHU KOMaHJIbl; OI[CHUBATh KAYE€CTBO CBOETO BKJIAZA B OOLIUI MPOAYKT IO
KPHUTEPUSAM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aMMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bIx
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.
Camoopranusauus:

e COCTaBJIATH IUJIaH, AJITOPUTM PELLIEHUS 3a7auu, BEIOUpaTh CII0CO0 pEeHIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

e  BJAJIETh HaBBIKAMH [TO3HABATEIBHON PePIECKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIMTEIbHBIX IPOLECCOB, UX PE3yJbTaToOB; BIAJAETh CIHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEUICHNUs: MaTeMaTHUECKON 3ajauu;

e MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 337ayd, BHOCHUTb
KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBbCTB, JAAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBACHATH NPUUYHHBI
JOCTMDKEHUS WM HEIOCTHKEHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OMIUOKY, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPsSMasi, TNIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH N€OMETPUUYECKHUX
3a/ad.

OHepI/IPOBaTI) IIOHATUAMMU. nmapajliCJIbHOCTE W MNEPHNCHAUKYIAPHOCTh IMPAMBIX U
IJIOCKOCTEM.

KnaccudunupoBaTs B3aMMHOE pacioio’KeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPAHHBIA yroyi, TpaHW JBYTPAaHHOTO yria, pebdpo
JIBYTPAHHOTO yTJIa; JUHEHHBINA yroJl IBYTPaHHOTO YIJIa; TpajycHas Mepa JIBYTPaHHOTO yTiia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMTYKJIBIH W HEBBIMTYKJIBIH MHOTOTPaHHUK,
3JICMEHTBI MHOI'OI'PAaHHHUKA, HpaBHHBHBIﬁ MHOTI'OI'paHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MHpaMuia; MpU3Ma, MPSIMOYTOJBHBIN
napajuiejenumnes, Kyo).



KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHMs Il KJacCcHU(DHUKAIUU
(BbIHyKJ'H:IG U HCBBITYKJIBIC MHOTOTPAHHHUKHW, HPABUJIIBHBIC MHOTOTPpAHHUKHU,; TMPSAMBIC U
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIATIC/IbI ).

OHGpI/IpOBaTb IMOHATHUAMU: CCKYIas INIOCKOCTh, CCHCHHUC MHOT'OI'PAHHHUKOB.

OOBSACHATH MIPUHIIUIIBI TIOCTPOCHUS CEUCHHIA, UCTIONIb3YSI METOT CIIC/IOB.

CTpOI/ITB CCUCHUA MHOI'OI'PaHHHUKOB MCTOAOM CJICAOB, BBIIIOJJHATH (BLIHOCHLIC) IIJIOCKUEC
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrats 3aa4i Ha HaAXOKACHUC TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIN aJIrTOpUTMaM,
NPUMEHSST U3BECTHBIC aHATUTHYCCKHE METOJbI MPH PEHICHUU CTAHJAPTHBIX MATeMaTHUECKUX
3a1a4 Ha BBIYHUCJIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHU OO0
TUIOCKOCTH, MEX]Ty CKPCIIUBAIOIIIUMUCS MPSMBIMH.

Pemratn 3aa4i Ha HaAXOKACHUC TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIN aJIrOpUTMaM,
NPUMEHSST U3BECTHBIC aHAJTUTUYECKHE METOJbI NMPHU PEHICHUW CTaHIAPTHBIX MaTEMaTHYECKHX
3371a4 HAa BBIYHCIEHUE YIVIOB MEXKAY CKPCIIMBAIOLIUMUCA MNPAMBIMH, MEXIYy IPSAMON U
TUIOCKOCTBIO, MEXK/1Y IJIOCKOCTSIMHU, JIBYTPAHHBIX YTJIOB.

Beruucasate 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
npUMeHeHHEM (pOPMYJT; BBIYUCIISITh COOTHOILICHHS MEXKY ILIOMIAIIMU ITOBEPXHOCTEH, 00BbEMaMu
HOI[O6HBIX MHOTI'OI'PpaHHUKOB.

OnepupoBaTh MOHATHSMH: CHMMETPUS B NPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTb
CUMMCTPUHN; HCHTP, OCh U INIOCKOCTh CUMMETPHUU q)HprI)I.

W3Bnekath, MpeoOpa3oBbIBATE U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, mpencTaBIeHHYIO Ha YePTEeKaxX U pUCYHKaX.

[TpumeHsTh reoMeTpuveckue (GakThl I PEHICHUS CTEPCOMETPUYECKUX — 3alad,
MIPEITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIIM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

IIpuMeHATh NpOCTEHIINE NPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoauTE mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAEC U KU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh MONY4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAJIU3UPOBATH PEAIBbHBIC CUTYallMH H
OPUMEHSTh HM3yYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PElIeHHs MaTeMaTU4YeCKH
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallUUd Ha SI3bIKE TC€OMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIE MOJENU C HCIOJIB30BaHWEM T'€OMETPHUECKHUX TMOHITHH U TEOpeM,
arrapara anre6pbl; pemiaThb MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJIMYKH.

11 KJIACC

OnepupoBaTh MOHATHAMHE: [IUIUHAPUIECKAs TIOBEPXHOCTh, 00pa3yroIne MIIHHIPUIECKON
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKas MOBEPXHOCTb, O0Opa3yrolue KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprieckasi IOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS Tell BpaIlleHUS.

KnaccudumupoBars B3auMHOE pactiofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHITHUSIMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIM B chepy U OMHCAHHBIA OKOIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.



BBIUUCIIATE COOTHOMIEHHUS MEXTY TUTOIIAISIMH TOBEPXHOCTEH M 00BbEMaMU TIOJJOOHBIX TEIL.

N300paxkaTh u3ydyaeMble (UTYpbl OT PYKH U C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) INIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BnexaTb, HHTEPIPETUPOBATh U MPE0OpPa30oBBIBaTh WH(POPMALIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTypax, MPeCTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NeCTBUS CII0)KEHUSI BEKTOPOB, BBIMUTAHUS BEKTOPOB 1 YMHOYKEHHSI BEKTOPA HA
YHCII0, 00BSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaIatoT.

[TpuMeHSTH MPaBUIIO apaIICIICIHITC .

OnepupoBaTb NOHATHUSAMU: JAEKApTOBbl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXKIy BEKTOPaMH, CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOM3BEICHUE BEKTOpPA HA YUCIIO, YTOJI MEXYy BEKTOpaMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BECKTOpPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpIMHAT.

[lpumensTp reomeTpuveckne (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
NPEIOIArarIluX HECKOJIBKO IIaroB PEIICHUs, €CIU yCJIOBUs NMPHUMEHEHHS 3aJaHbl B SBHOU
dbopwme.

Pemrate mpocreiiine reoMeTpuvecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MEeTo/1a.

Pemrate 3amaum Ha JI0KA3aTENLCTBO MATEMATHYECKUX OTHONICHMA W HAXOXKICHHE
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WKW ajJiropuT™MaM, MpuMEHsASI U3BECCTHBIC MCTOAbI IMPU
PCLICHUH CTaHJAPTHBIX MATEMAaTHUYECKUX 3a]1a4.

IIpuMeHATh NpOoCTEMIINE MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoauTE mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAEC U KU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha NPAKTHKE: AHAJIU3UPOBATh PEANBHBIE CUTYallUH WU
OPUMEHSTh HM3yYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PElIeHHs MaTeMaTU4YeCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIHPOBATH PEATbHBIE CUTYaIlUd Ha S3BIKE TE€OMETPHUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENTH C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUN U TEOpeM,
arrapara anre6pbl; pemiaThb MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJIMYKH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaHue pa3ziesioB U TEM MPOrpaMMBbl KonuuectBo yacos

n/n Bcero| KonTponbpHbIE [IpaxTrueck

paboThI paboTHI
1 BBenenue B ctepeoMeTputo 10
2 [TpsiMbIe 1 TTOCKOCTH B TpocTpaHcTBe. [lapamiensHocTh| 12 1
NPSIMBIX U IJIOCKOCTEN

3 [lepnieHIUKYISIPHOCTD NPSMBIX U INIOCKOCTEN 12
4 VYTibl MeXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
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Ne HanmenoBanue pa3zienoB U TEM IPOrpaMMBbl KonnuectBo yacos
n/n Bcero| KonTposbHbIE [TpakTuyeck
paboThI paboTbI
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMSI, PACCTOSHUS U YTJIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIIACC
Ne | HaumeHnoBaHue pa3iesioB U TEM IPOrPaMMBI KomnnuectBo yacos
n/n Bcero|  KoHTposbHbIe ITpakTHyecKue
paboThI paboThI
1 Tena BpateHus 12 }
2 O0BbEMBI TEN 5 }
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 }
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 7 }
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[MPOT'PAMME
IMNOYPOYHOE INIAHUPOBAHHUE
10 KJIIACC
Ne Tema ypoxka KonunuecTBo yacos
n/n Bcero| Kontposnbnsie | [TpakTudect
paboThI paboThI
1 |OcHoBHbBIE IOHATHSA CTEPEOMETPUU: TOUKA, IPAMas, 1
IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia n3o0paxeHus Ha
PUCYHKaX: N300paskeHHsI IIIOCKOCTEH, MapauIeTbHbIX TMPSIMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka
2 |IlonsATHs: IepeceKarourecs II0OCKOCTH, MepeceKaroecs 1
npsiMasi ¥ TIOCKOCTh
3 |[ToHsTHS: IEpeceKaIONTUECs MIOCKOCTH, TIEPECEKAIOIINECs 1
npsiMasi ¥ IIIOCKOCTb
4 |3HaKOMCTBO ¢ MHOTOTpaHHUKaMH, U300pakeHUE 1
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTexax
5 |HauanbHble cBeieHUS O KyOe M MUpaMujie, UX pa3BEPTKHU U 1
Mojenu. CeueHuss MHOTOIPaHHUKOB
6 |HauambHbie cBeieHUS 0 KyOe v MUpaMue, UX Pa3BEPTKHU H 1
Mmojiend. CeueHusi MHOTOTPaHHUKOB
7 |IlonsiTHe 00 aKCMOMATHYECKOM OCTPOCHUU CTEPEOMETPHUH: 1
AKCMOMBI CTEPEOMETPUH | CIESIICTBUS U3 HUX
8 |IlonsTHe 00 aKCMOMATHYECKOM OCTPOCHUU CTEPEOMETPHUH: 1
aKCHUOMBI CTEPEOMETPUH | CICICTBHS U3 HUX
9 |IlonsiTHE 00 AKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPHUH: 1
aKCHUOMBI CTEPEOMETPUH U CIECJICTBHS U3 HUX
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Ne Tema ypoka KonunuecTBo uacos
n/n Bcero| Kontposbnsie | [Tpaktuuect
paboTbI paboThI

10 |ITonsTHE 00 aKCHOMATUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

11 |BzaummHOE pacmoyioKeHUE MPSIMBIX B IPOCTPAHCTBE: 1
MepeceKaroInecs, NapajuieIbHbIC U CKPEIUBAIOIINECS
psiMble

12 |ITapamnenbHOCTh MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: 1
napajuiesibHbIe MPsMbIE B IPOCTPAHCTBE; MaPAJICIbHOCTD
TPEX MPAMBIX

13 |ITapamienbHOCTh MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: 1
[TapaniensHOCTb NPSAMOI U TNIOCKOCTH

14 | Yrasl ¢ coHaNpaBIeHHBIMU CTOPOHAMU 1

15 |VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 |Yron Mexmy NpsIMBIMH B IPOCTPAHCTBE 1

17 |I[lapamnenbHOCTh MJIOCKOCTEH: MapaienbHbIe MIOCKOCTH 1

18 |CaolicTBa mapauIeIbHBIX TUIOCKOCTEH 1

19 |IIpocreiimure npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: 1
TeTpa’ap, Ky0, mapasuiesenurne

20 ([TocTpoeHwme cedeHMIA 1

21 |[locTpocHmE CeUCHMIA 1

22 |KontponbHas padora no treme "[IpsMble U IIOCKOCTH B 1 1
npoctpancTie. [lapamienbHOCTh TPSAMBIX U TIIIOCKOCTEH"

23 |IlepneHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: 1
MEePIEeHIUKYISPHBIC TIPSIMbIE B TPOCTPAHCTBE

24 |[IpsimMble mapauieNbHbIe U NIEPICHIUKYISIPHBIC K MIIOCKOCTH 1

25 |[IpsimMble mapauienbHbIe U MIEPICHIUKYISIPHBIC K MIIOCKOCTH 1

26 |[Ipu3Hak MepHeHIUKYISIPHOCTH MPSMON U TUTOCKOCTH 1

27 |IIpu3Hak NepneHIuKYIIPHOCTH MPSMON U TUIOCKOCTH 1

28 |Teopema o IpsIMOM TIEPIICHIUKYIIPHOU TIIIOCKOCTH 1

29 |Teopema o mpsMOl IEPIICHIUKYIISIPHOM MIIOCKOCTH 1
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Ne Tema ypoka KonunuecTBo uacos
n/n Bcero| Kontposbnsie | [Tpaktuuect
paboTbI paboThI

30 [Teopema o mpsIMOI TIEPIICHIUKYISPHON TIIOCKOCTH 1

31 |[lepneHauKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 1
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOIA 70 TNIOCKOCTH

32 |[lepneHauKysip U HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 1
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOIA J0 TIIOCKOCTH

33 |[lepneHIUKYISIp U HAKIIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 TUIOCKOCTH

34 |[lepneHauKymsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 1
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOMA 70 TIIOCKOCTH

35 | YTIBI B MPOCTPAHCTBE: YTOJ MEKIY MPSIMOU U TUIOCKOCTHEO 1

36 |/IByrpaHHbIi yroi, TUHEHHBIH yroJl IBYTPAHHOTO yTia 1

37 |[AByrpaHHbIi yroj, TUHEHHBIA yroJl ABYTPAHHOTO yIiia 1

38 |IlepneHIUKYISAPHOCTD TUIOCKOCTEH: PU3HAK 1
MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

39 |[lepneHIUKYISIPHOCTD IIIOCKOCTEN: TPU3HAK 1
NEPIIEHANKYIISIPHOCTH BYX IJIOCKOCTEH

40 |IlepneHAMKYASIPHOCTH MIIOCKOCTEN: MPU3HAK 1
MEPIIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH

41 |Teopema o TpEX NMepHEeHIUKYIApaX 1

42 |TeopeMma o TpEX MepHEHIUKYIApAX 1

43 |TeopeMma o TpEX MEPICHIUKYIIIPAX 1

44 |KontpomnbHas pabora o TemMaM "l[leprneHauKynsspHOCTh 1 1
MPSIMBIX U M10cKocTel" 1 "YTIIbl MEXTy NPSMBIMU U
mIocKocTsIMu"

45 |TloHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI 1
MHOT'OT'PAaHHHKA, BBIITYKJIbIE U HEBBITYKIIbIE MHOTOI'PaHHHKH;
pa3BEpPTKa MHOTOTPAaHHUKA

46 |I[Tpu3ma: n-yroipHas Mpu3Ma; TPaHd ¥ OCHOBAHHUSI TPH3MBI; 1
npsiMasi ¥ HaKJIOHHAs IPU3MBbL; OOKOBas M MOJTHAS
MTOBEPXHOCTh TIPU3MEI

47 |Tlapannenenurnen, NpSAMOYTOJIbHBINA MapajuIeIeIUIe] U ero 1
CBOMCTBA

48 |[Tupamupa: n-yrojbHas MUpaMuia, TpaHU U OCHOBAaHHUE 1

InmupaMuabl; OOKOBas U MOIHAS IMOBCPXHOCTH IMUPAMUBI;
IpaBHJIbHAA U yCC‘-IéHHa}I nupaMuaa
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Ne Tema ypoka KonunuecTBo uacos
n/n Bcero| Kontposbnsie | [Tpaktuuect
paboTbI paboThI
49 |I[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE PABUIBHOTO 1
MHOTOTpaHHUKA; IPaBUIIbHAS IIPU3Ma U MTPaBUIIbHAS
MUpPaMUIa; TPaBUIIbHAS TPEYrOJIbHAS MUPAMHUIA U
MIPaBWIbHBIN TeTpadip; KyO
50 [[IpencraBieHue 0 MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTadIp, 1
TOJEKadIP U HKOCAIP.
51 [CummeTrpusi B IpOCTPAHCTBE: CUMMETPHUS OTHOCUTEIILHO 1
TOYKH, MPSIMOH, MJIOCKOCTU. DIIEMEHTHI CHMMETPHUH B
nUpamMuiax, napajuiesenuneaax, NpaBuibHbIX
MHOTOTpaHHHKaX
52 |Beruncnenue 3J1eMeHTOB MHOTOTPaHHHUKOB: p&Opa, nuaronanu,| 1
yTJIbI
53 |ILnomaas 60KOBOM MOBEPXHOCTH U TTOJIHON TTOBEPXHOCTH 1
MPSIMO¥ IPU3MBI, IIONIAIh OCHOBAHUH, TeOpeMa 0 OOKOBOIA
MTOBEPXHOCTU MPSIMON MPU3MBI
54 |Ilnomaas 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH MPaBUIbHOM | 1
MUPaMUJIbI, TEOPEMa O TUIOIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUBI
55 |KonTponwsnas pabora o reme "MHororpanHuku" 1 1
56 |[TonsTHe 06 00BEME 1
57 |O6BEM nupamuIbl 1
58 [O06BEM nupamMubI 1
59 [O06BEM upamMuIbI 1
60 [O0BEM UpamMuIbI 1
61 |O0BEM npu3MBbI 1
62 |O0BEM pU3MBI 1
63 |O0BEM pU3MBI 1
64 |KonrtponbHas pabora no reme "O6bEMBI MHOTOIpaHHUKOB" 1 1
65 |[[ToBTOpeHUe, 000OIICHNE CHCTEMATH3AIIHS 3HAHHH. 1
ITocTpoeHue ceueHit B MHOTOIpaHHHKE
66 |IloBTOopeHue, 0000IIEeHNe CUCTeMAaTH3AIMs 3HAHUH. 1

Brranciaenue paCCTOHHHﬁI MCXKAY ABYMSA TOYKaMH, OT TOYKH
A0 HpﬁIMOﬁ, OT TOYKHU OO0 INIOCKOCTHU, MCIKIY
CKpCHIUBAOIIUMHUCS ITPAMBIMU
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Ne Tema ypoka KonunuecTBo uacos
n/n Bcero| Kontposbnsie | [Tpaktuuect
paboTbI paboThI
67 |[UroroBas KOHTpOJIbHAS paboTa 1 1
68 |IloBTOpeHue, 00600IICHHE CUCTeMAaTH3AIIUs 3HAHUH. 1
Brruncnenue yrioB: MeXy CKPEITUBAIOIINMICS PSIMBIMH,
MEXy MPSAMOI U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXTY TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KUIIACC
No Tema ypoka KonmuectBo wacon
n/n Bcero| Konrponbhble | IlpakTuuecku
paboThI paboTbl
1 |[Cdepa u map: ueHTp, paauyc, IuaMeTp; Iiomaib 1
MOBEPXHOCTHU Chepbl
2 |BzaumHoe pacronoxenue chepsl U TNIOCKOCTH; 1
KacaTrenbHasl INIOCKOCTh K cepe; MmIomaas chepbl
3 |U3ob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa 1
4 |unuaapuyeckas MOBEPXHOCTh, 00Pa3yIOIIIe 1
UWIMHIPUYECKON TOBEPXHOCTH, OCh IIHIIMHAPUYECKOM
MTOBEPXHOCTHU
5 |Hununap: ocHoBaHUS U OOKOBasi IOBEPXHOCTbD, 1
o0pa3ymolas 1 och; MI0MaAb OOKOBOM U OTHOM
MMOBEPXHOCTH
6 |M300pakeHne MUIMHAPA HA IIIOCKOCTH. Pa3BépTka 1
nunHapa. CeueHus MIMHAPA (TUIOCKOCTHIO,
napajuieIbHON WIH MEePIEHIUKYISIPHON OCH IIMIJIMH]IPA)
7 |Konudeckas MOBEpXHOCTh, 00pa3yIOIIHe KOHUYECKOM 1
MMOBEPXHOCTH, OCh U BEPITUHA KOHHYECKOH TTOBEPXHOCTH
8 |Konyc: ocHOBaHME U BepIIMHA, 00pa3yIoiasi u OCh; 1
TIoa1b OOKOBOW U MOJTHON MOBEPXHOCTH
9 | Yceu€HHBIN KOHYC: 00pa3yroIUe U BBICOTA; OCHOBAHUS U 1
O0KOBasi MOBEPXHOCTh
10 |M3obOpaxkeHnue KoHyca Ha MIIOCKOCTU. Pa3BépTka KoHyca. 1
Ceuenus koHyca (IJIOCKOCTHIO, TApaslieIbHOW OCHOBAHUIO,
Y TUTOCKOCTBIO, IIPOXOJISIIEH Yepe3 BEPIINHY)
11 |KomOuHanus Ten BpalleHuss ¥ MHOTOTPAHHUKOB 1
12 |MHororpaHHHK, OITUCAHHBIN OKOJIO chepsl; chepa, 1
BIIMCAaHHAsl B MHOTOTPAHHUK WITU B TEJIO BPAIICHHS
13 |Ilonsitue 06 06BEMe. OCHOBHBIE CBOHCTBA OOBEMOB TEI 1
14 |OOBéM numuHIpPa, KOHYCa 1
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Ne Tema ypoka KonuuecTBo uacos
n/n Bcero| Konrtponbhubie | [IpakTuuecku
paboThI paboThI
15 |O6béM mrapa u miomaab cepsl 1
16 |ITomoOHnblie Tema B mpocTpancTBe. COOTHOIICHUS MEXIY 1
IUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMy TOJOOHBIX Tell
17 [KontponbHas paboTa no temMaMm "Tena Bpamienus" u 1 1
"O6bemsbl Ten"
18 |BekTOp Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
19 [CnoxxeHue 1 BEIYMTaHHE BEKTOPOB 1
20 |YMHOXEHUE BEeKTOpa Ha YHCIIO 1
21 |Pa3znoxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM 1
BekTopam. [IpaBuio napannenenunena
22 |Pemenue 3a1a4, CBSI3aHHbBIX C IPUMEHEHUEM ITPABUI 1
JENCTBUN C BEKTOPaMHU
23 |KoopauHaTHO-BEKTOPHBINA METOJ IPU PEIICHUU 1
reOMETPHUECKUX 3a]a4
24 |IIpssMoyroJibHas cCUCTEMa KOOPAMHAT B IPOCTPAHCTBE. 1
Koopaunats! BekTopa. IIpocrelimue 3a1aun B KOOpAUHATAX
25 |Yroxa mexay Bekropamu. CKansipHOe POU3BEACHUE 1
BEKTOPOB
26 |Bpruncnenne yriioB MEKAY MPSIMBIMU U ITIOCKOCTSIMHU 1
27 |KontponbHas paboTa 1o Teme "BeKkTopbl 1 KOOpIUHATHI B 1 1
npocrpaHcree”
28 |I[loBTOpeHmEe, 0000IIEHNE ¥ CHCTEMATH3aI|s 3HAHU. 1
OcHoBHbIE QUTYpBI, HaKThl, TEOPEMBI Kypca MJIaHUMETPUU
29 |IloBTopeHue, 00001IEHNE U CUCTEMATU3aLUs 3HAHUH. 1
OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUHU
30 |IloBTOpeHue, 0600IIEHNE U CUCTEMATU3ALUs 3HAHUH. 1
3amaun TUIAHUMETPHH U METOJIBI UX PEIICHHS
31 |[ToBTOpeHME, 0000IIEHNE M CHCTEMAaTH3AIUs 3HAHUH. 1
3amauu TVIAHUMETPUH U METOJIbI UX PEILICHHS
32 |IloBTopeHnue, 0000IIEHIE U CUCTEMATU3ALUs 3HAHHH. 1
OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca CTEPEOMETPUHN
33 |HToroBas KOHTpOJIbHAS paboTa 1 1
34 |TloBTOpeHMEe, 0000IIEHNE U CHCTEMATH3aINsT 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0
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MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon N N
IO RRTE IIpoBepsieMble npenMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeILHOI
o MPOrpaMMBbl CpeJIHEro oo1ero oopa3oBaHus
7 ['eomeTpust
7.1 OmnepupoBaTh MOHATHIMU: TOUYKA, MPsMasi, TNIOCKOCTh
7.2 [TprMeHSTH aKCHOMBI CTEPEOMETPUH U CISICTBHS M3 HUX IPH PEIICHUN TEOMETPHIESCKUX 33134
7.3 OmneprpoBaTh MOHATHIMU: MAPAJLICITBHOCTD M MEPICHIUKYIIIPHOCTD IPSAMBIX U INIOCKOCTEH
7.4 KnaccudummpoBaTh B3aUMHOE pactioiOKeHHE IPSIMBIX M TNIOCKOCTEH B IIPOCTPAHCTBE
75 OmnepupoBaTh NOHATHAME: ABYTPAHHBIN YTOJ, TPAaHU IBYTPAHHOTO YIiIa, peOpo IBYTPaHHOTO YIIIa
' JIMHEHHBIN yroJl IByrPaHHOTO yIila, TPaJycHasi Mepa ABYTPaHHOTO yria
76 OmnepupoBaTh HOHATUSMI: MHOTOTPAHHHK, BEITYKJIBIH W HEBBITYKJIBI MHOTOTPAaHHUK, JIEMEHTE
' MHOTOTPaHHUKA, IPABIIIBHBI MHOTOTPaHHHUK
27 PacnioznaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHHUKOB (MHpaMuia, MpuU3Ma, MPSIMOYTOJIBHBI
' napajienenumnes, Kyo)
KnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOWpas OCHOBAaHWS IUIS KiIacCH(DUKAIUHU (BBITYKJIBIC ]
7.8 HEBBIMYKJIbIC MHOTOTPAHHHUKH, MPABHJIbHBIC MHOTOTPAaHHHUKH, MPSIMbIC M HAKIOHHBIC MPU3MB
napaJuIesIenuIebl)
7.9 OmneprpoBaTh MOHATHIMU: CEKYIIast INIOCKOCTh, CEYCHNE MHOTOTPAHHIKOB
7.10 OOBSICHATH NPUHITUIIEI HOCTPOEHHSI CEUCHUH MHOTOTPaHHUKOB, HCIIONB3Ysl METO] CJIE/IOB
711 CTpouTh CeueHHsI MHOTOTPAHHUKOB METOAOM CIIE/IOB, BEIIOIHATE (BEIHOCHBIE) INIOCKUE YEPTEIK]
' W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y
Pemate 3aladyi Ha HaXO0XACHUEC TEOMECTPUUYCCKHUX BCJIWYHUH I10 o6pa3uaM Wi aJroputMam
712 MIPUMEHSISI N3BECTHEIC aHATUTHIECKAE METOIBI ITPH PEIICHUH CTaHIAPTHBHIX MATEMAaTHIECKUX 321"
' Ha BBIUHCIICHUEC PACCTOSHHA MEXIy ABYMs TOYKaMH, OT TOYKH OO NPSAMOH, OT TOUKI
JI0 IJIOCKOCTU, MEXKY CKPEIIUBAIOIIUMUCS NIPSIMBIMU
Pemate 3amaun Ha HaXOKACHHE TEOMETPHUECKUX BEIMYHMH IO O0paslaM WM aJrOpHUTMaMm
713 TIPUMEHSIST U3BECTHBIC aHATNTHIECKHE METOIBI ITPH PEIICHUH CTAaHIAPTHBHIX MATEMAaTHIECKUX 3a/1a"
' Ha BBIYMCJICHHUC YTJIOB MCKAY CKPCUIHUBAIOUIUMHCA MPAMBIMU, MEKIAY HpHMOﬁ U IJIOCKOCTBIO
MEXKIY IUIOCKOCTAMU, IBYT'DAHHBIX YI'JIOB
Beraucnate 00bEMEBI 1 TUTOMIA U TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpU3Ma, MUPaMUJIa) C IIPHMEHE
7.14 HUEM (POPMYIT, BEIYUCIISTH COOTHOLICHUS MEXK T IDIOMAASIMHU TOBEPXHOCTEH, 00bEMaMHU ITOJOOHBL:
MHOT'OI'paHHUKOB
715 OmnepupoBaTh MOHATHSMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH CHMMETPHE
' LEHTP, OCh U TUIOCKOCTH CHMMETPHH (UTYPHI
716 W3Bnekats, mpeoOpa3oBBIBATE M HHTEPIPETHPOBATH HHPOPMAIIMIO O TPOCTPAHCTBEHHBL
' reoMeTpuiIecKuX (hUrypax, MpeJCcTaBICHHYIO Ha YePTEKaX H PHCYHKAX
717 [IpuMmeHATs TEOMETPUYECKUE (PAKTHI VTS PEIICHHUST CTEPEOMETPHUYCCKIX 3a/1a4, MTPEATIOIararoIi:
' HECKOJIBKO IIAaroB PEUICHUs], €CIIN YCIOBHUS IPUMEHEHU 3aJaHbI B SIBHOH (hopme




Kon

IIpoBepsieMble NMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

MPOBEPHEMOTO MPOrpaMMBbI CPeTHEr0 0011Iero 00pa3oBaHus
pe3yJbTaTa
218 [MpuMeHsTh MPOCTEUIINe MPOrpaMMHbBIE CPEIICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHbBIC CHCTEME
' [IPU PELICHHN CTEPEOMETPHUYECCKUX 3a1a4
219 [TpuBOANTH MpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HH, PACIIO3HABATH PO
' SIBJICHHE 3aKOHOB F€OMETPHHU B UCKYCCTBE
[IpuMeHSTH OTyYeHHBIC 3HAHUS HA MIPAKTUKE: aHAIN3UPOBATh PEATbHBIC CUTYAIIMH U IIPHMCHSIT!
W3y4YeHHble IOHATHS B IIpoOIlecce IIOMCKA pEIIeHHS MaTeMaTHYecku Cc(opMyIHpPOBaHHO]
7.20 MPOOJIEMBI, MOJISIUPOBATh PEaIbHBIC CUTYAIlUH Ha A3BIKE TEOMETPHH, HCCIIEIOBATH MTOCTPOCHHBI
MOJIEJIM C HCIIOJBb30BAHHEM I'€OMETPUYECKHX MOHATHH M TEopeM, ammapara anreOphbl, peiiar
MPaKTHYECKHe 3a/J1auH, CBI3aHHBIE C HAXOXK/ICHHEM I'€OMETPUYECKHX BETMYNH
11 KUIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHO 00pa3oBaTe/ibHOI
TPOBEPAEMOTO NMPOrpamMMbl cpeHero 001ero 0o6pa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBaTh TMOHATHAMH: I[HIMHAPUYECKAs [MOBEPXHOCTh, OOpa3ymolIHe UIHHIPHYECCKO]
6.1 MOBEPXHOCTH, IMIIUHJP, KOHWYECKast TOBEPXHOCTb, 00pa3yolye KOHHYECKOH NOBEPXHOCTH, KOHYC
chepuueckas MOBEPXHOCTh
6.2 Pacnio3naBath Tena Bpanienus (IHMJIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOB! OTYUCHHUS TEJ BPAIICHUS
6.4 KitaccudunmpoBats B3aUMHOE pactiojoxeHHe Chephbl U TUIOCKOCTH
6.5 OnepupoBaTh MOHATUSMU: IAPOBOW CErMEHT, OCHOBAHHE CErMEHTA, BBICOTA CETMEHTA, IapOBOI
' CJIOW, OCHOBaHHUE MIAPOBOTO CJIOs], BBICOTA IIAPOBOTO CJIOSL, IIAPOBOH CEKTOP
6.6 Borunciate 00bEMBI M IUIOLIAZM TIOBEPXHOCTEH TEN BPAICHUS, TE€OMETPUYECKUX TEl |
' npuMeHeHueM Gopmyi
6.7 OnepupoBaTh MOHATHSMH: MHOTOI'PaHHHK, BITUCAHHBIN B Cepy U ONHUCAHHBII 0KO0JI0 cdhepsl, chepa
' BIIMCAHHAsI B MHOTOTPAHHHUK MJIM TEJIO BPaICHUSI
6.8 BhIUKCIIATh COOTHONICHUSI MEXKTY IUIOIIAIMH TIOBEPXHOCTEH M 00bEMamMu OI0OHBIX Tel
6.9 W300pakats u3ydaemble GUTYphI OT PYKH U C IPUMEHEHHEM NPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATE (BEIHOCHBIC) TUIOCKUE YEPTEKU U3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY
' cOOKY, CHU3Y; CTPOHUTh CEUCHUS TeJl BpalllCHHs
6.11 W3BrexaTh, MHTEPIPETHPOBATH U IPEOOPa30BHIBATH MH(OOPMALIHIO O TIPOCTPAHCTBEHHBIX [€OMETPH
' JeckuX (hUrypax, MpecTaBIeHHYIO Ha YepTekaxX U PUCYHKAX
12 [pumensts reomerpuueckne GakThl Uil PELICHHs CTEPEOMETPUYESCKUX 3a/1ad, MPEAIOIararolin
6 HECKOJIbKO IITAr0B PELICHHs, €CIIM YCJIOBHS MPUMEHEHNS 331aHbI B IBHOH (opme
6.13 OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE
BbInosHATh AeHCTBHS CJI0KEHUS! BEKTOPOB, BHIYUTAHKS BEKTOPOB ¥ YMHOXKEHHS BEKTOPA Ha YHCIIO
6.14 O0OBSACHATH, KAKUMU CBOWCTBAMH OHH 00JIa1at0T




Kon

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/IbLHOM

NMpPoBePsSieMOro
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus
pe3yjabTara
6.15 [IpumeHsTH NpaBUIIO MapaIeNenuIieia P! CI0KESHUH BEKTOPOB
OmnepupoBaTh MOHATHAMH: J€KapTOBBI KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOMAYJIb BEKTOPA
6.16 PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YIOJ MEXIY BEKTOPAaMH, CKaISIpPHOE MPOH3BEICHHU!
BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI
HaxoanuTs cyMMy BEKTOPOB 1 POU3BEIEHNE BEKTOPa HA YUCIIO, YTOJI MEX/y BEKTOpaMH, CKAISPHO!
6.17 NPOU3BE/ICHNE, PACKIIAIbIBATH BEKTOD II0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IIIOCKOCTh YPaBHEHHEM B JIEKapTOBOH CHCTEMe KOOpANHAT
6.19 Pemats npocreiiiine reoMeTprvecKie 3aiaui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a
Pemiats 3a1auu Ha 0Ka3aTeIbCTBO MATEMATHYSCKUX OTHOIICHUI U HAXOXKICHHE F€OMETPHYCCKI
6.20 BEJIMYHH 110 00pa3IiaM WK arOPAUTMaM, IPUMEHSISI H3BECTHBIC METOBI IIPY PELICHUH CTAaHAAPTHEL
MaTEeMaTHYECKUX 3312
) [IpuMeHsTh MPOCTEHINe MPOrpaMMHbBIE CPEJCTBA H AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEME
6.21 [PH PEIICHUH CTEPEOMETPHUCCKUX 38124
6.22 [IpuBOAUTE TPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHl B MPUPOJE M JKU3HH, PACIIO3HABAT)
' NPOSIBJIEHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MOTyYCHHbBIC 3HAHUS HA MPAKTHUKE: aHAIU3UPOBATh PEAIbHBIC CUTYAI[H U IPUMECHSIT)
U3y4EHHBIE TOHATHUS B [IPOLIECCE MOMCKA PEIICHHS] MATEMATHIECKH CHOPMYITUPOBAHHOMN MPOOIIEMBI
6.23 MOJIEINPOBATh pealbHbIE CUTYAIMU Ha S3bIKE TEOMETPHH, NCCIIEA0BATH OCTPOSHHBIE MOJIEIH C UC
MIOJIB30BaHHEM I'€OMETPHUYECKUX IOHATHH M TEOpeM, ammapara ajireOpbl, peliaTh NPaKTHYECKH
3a]a4H, CBA3aHHBIC C HAXOX/ICHUEM IeOMETPUYCCKUX BEIHMINH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUS

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

I'eomeTpus

7.1

OCHOBHBIC MOHATHA CTepeoMeTpuu. Touka, MpsMasi, IUIOCKOCTh, HpocTpaHcTBO. lloHsTHE 006
AKCHOMAaTHYECKOM ITOCTPOCHUHU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH H CIECACTBUSI U3 HUX

7.2

B3anMHOe pacnosiokeHHe NpsMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TaPAIUIEIBHBIE U CKPEIIUBAIOLINECS
npsimMble. [TapannenbHOCTh NPAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajuIEIbHBIE IIPSMbIE B IIPOCTPAHCTBE,
NapauIeIbHOCTh TpEX IPSIMBIX, NapajuIeNbHOCTh IpsSIMOii U IUIOCKOCTH. Vsl
C COHAIPaBJICHHBIMH CTOPOHAMH, YOl MEXIYy IPAMBIMH B IpocTpaHcTBe. IlapaienbHOCTh IIOCKOCTEM:
napaJuleNIbHbIe TUIOCKOCTH, CBOMCTBA MapauIeNIbHbIX TIockocTel. [IpocTelimme mpocTpancTBeHHbIE (DUTYPE]
Ha MJIOCKOCTH: TETPadAp, KyO, mapansiesenumnes, TOCTPOCHHE CEUSHUN

7.3

IlepneHOUKYIAPHOCTE IPAMOM M IUIOCKOCTH: IEPIEHAMKYIAPHBIE IPSAMBIE B IPOCTPAHCTBE, IPIMBIC
NapauleIbHbIC U NEPIEHANKYIAPHBIE K INIOCKOCTH, NMPHU3HAK NEPHEHANKYIAPHOCTH IPAMON U IJIOCKOCTH,
TeopeMa O MpsAMON NEPHEHAMUKYJISIPHOW IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yroid MEXAY HIpSIMOH
IJIOCKOCTBIO, JBYIPaHHBIA YroJjl, JIMHEMHBIM yros AByrpaHHoro yria. IlepneHoukysisp U HakJIOHHBIE:
PacCcTOsIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOH 10 INIOCKOCTH, IPOEKIHs (PUTyphI HA IIIOCKOCTb.
IlepneHaUKYIAPHOCTD IIOCKOCTEH: INPU3HAK NEPHEHIUKYJIPHOCTH IBYX IIIOCKOCTEH. Teopema o TpEX
NEpHEeHANKYIISIpax




Kon

7.4

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

[TonsiTe MHOrOrpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKIIBIE MHOTOTPAHHUKH,
pa3BépTKa MHOTOTrpaHHuKa. [Ipu3Ma: N-yrosibpHas nmpusMa, 'paHd U OCHOBaHMS [IPU3MBI, NIpsIMasi U HaKJIOHHas]
IpU3MBL, O0KOBas U MOJIHAsI IOBEPXHOCTH MpU3MeL. [lapannenenunen, NpsiMOYTrOJIbHBLI MapauleNenunes U ero
cBolicTBa. [lupaMuaa: N-yronpHasi IMpaMua, IpaHu U OCHOBaHKE MHpaMU/IbL, OOKOBast U MOJIHAsI IOBEPXHOCTE
NUpaMubl, IpaBWIbHAs U yce4€HHAs MNHUpaMuIa. OJEMEHTbl Ipu3Mbl M nupamunabsl. IlpaBuibHble
MHOT'OTPAaHHUKU: [IOHATHE IPAaBUIBHOIO0 MHOTOTPAHHUKA, ITpaBUJIbHAS [IpU3Ma U paBWIbHAS IMpaMKa, IIpa-
BUJbHAs TpEyrojibHass NHMpaMuAa M TpPaBUIbHBIA TeTpasap, KyO. IlpenctaBieHue o NpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa’p, JOAEKA3AP U MKocasapyrue CedeHus Npu3Mbl M DHPaMUIbI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOUYKH, MPAMOH, INIOCKOCTH. DIIEMEHTHl CUMMETPUH
B MUpaMUax, NapajuieJenumneaax, IpaBmIbHbIX MHOTOTPaHHUKAX

7.6

Brruucnenue 31eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yriuel. Ilnomans O0kOBOM MOBEPXHOCTH U
TTOJTHOM TTOBEPXHOCTH TPSIMOM MPHU3MBI, IUIOMAAb OCHOBaHHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH IPSIMOIA
npu3Mbl. [Inomans G0KOBOW MOBEPXHOCTH W TOBEPXHOCTH IPABHIGHON MHPaMHUIBI, TEOPEMa O IIIONIAI
yceuéHHoM nupamusl. [lonsrie 00 06béme. O0bEM NUPaMUAbL, TPU3MBI

7.7

[TomoOHbIe Tenma B mpocTpancTBe. COOTHOIMIEHHUS MEXKAY IUIOMAISIMH IMOBEPXHOCTEH, 00hEMaMH TTOJOOHBIX
Tel

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUS

I'eomeTpus

6.1

Hummanprdeckass MOBEPXHOCTh, 0Opa3ylomye MIIHHIPUISCKON MOBEPXHOCTH, OCh HIIMHIPHYECCKOI
noBepxHOCTH. L{ummHIp: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTD, 00pa3yromas U OCh, IUIOMAAbL OOKOBOU U

IIOJIHOM IOBEPXHOCTH

6.2

Konnueckass MmOBEpPXHOCTb, 00pasyiolMe KOHWYECKOM IMOBEPXHOCTH, OCh M BEpIIMHA KOHHMYECKOIl
noBepxHocTH. KoHyc: oCHOBaHME M BepIIMHA, OOpasyromas M OCh, IUIOMIAAb OOKOBOH M IOJHOM
MOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yonye U BHICOTA, OCHOBaHMS M OOKOBAsi HOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paguyc, AuaMeTp, Mok MOBEpXHOCTH chepbl. B3auMHOe pacnonoxkeHue chepsl
W IUIOCKOCTH, KacaTesbHasl INIOCKOCTh K cepe, mommaas chepbl

6.4

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTU. Pa3BépTka MuiMHApa 1 KOHyca

6.5

KomOunamuu ten BpalleHWS W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOIO cephl, cdepa,
BITMCaHHAs B MHOTOTPaHHUK, WM TEJIO BpalllCHUS

6.6

ITonsatne 00 o0béMe. OcHOBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunesa u ciaeacTaus u3 He€. O0bEM IuIHHApa, KoHyca. O0bEM Iapa U mionaas chepsl

6.7

ITonoGubie Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMAASIMHU IIOBEPXHOCTEH, 0O0BEMaMu
MMOTO0HBIX TET

6.8

Ceuenust nuuHApa (MapauIeIbHO U MEPICHINKYISIPHO OCH), CEUEHHS KOHYyca (apajuieIbHOe OCHOBAHUIO
Y TIPOXOJIsAlee Yepe3 BEPIINHY), CEUSHHS 1apa

6.9

Bexkrop Ha miockoctu u B mpoctpancTBe. ClIo)KeHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha
yncio. Pa3noskeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuiio napamnenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C MIPUMEHEHHEM MTPaBUJI ICHCTBUN C BEKTOPAMH

6.10

[IpsimoyronpHas cuctemMa KoopAuHaT B mpocTpaHcTtBe. Koopauuatel BekTopa. [Ipocteifiiue 3amaun B
KOOpAMHATaX. YToil Mexay BekTopamu. CKaJlsipHOe MPOU3BECHUE BEKTOPOB. BhIuncieHne yrioB Mexny
MPSIMBIMH U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH METOA ITPH PEIIEHHH F€OMETPUUECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30OBAHUSA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 001Iero
o0pa3zoBaHusi

Brnagenue wmeromaMu J0Ka3aTenbCTB, AJITOPUTMaMU pELIEHHA 3aJad; YMEHHE
(GopMyITUpOBaTE M OIEPHPOBATH IMOHATHIMU: OIpPEICICHUE, aKCHOMa, Teopema,
CIICJICTBHE, CBOWCTBO, IMPH3HAK, JIOKA3aTEIbCTBO, PABHOCHIBHBIC (DOPMYITHPOBKY;
MPUMEHATH UX; YMEHHE ((OPMYITHPOBATH 0OPATHOE U MIPOTHUBOIIOIOKHOE YTBEP)KICHNUE,
MPUBOAUTH IpPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJA MaTeMaTU4eCKON
WHAYKUWHU; TIPOBOIUTH TOKa3aTeNbHbBIC PACCYKICHHS MPH PEIICHUH 3a/1a4, OLICHUBATh
JIOTUYECKYI0 TMPAaBWIBHOCTh PACCYXKICHHI; YMEHHE OIEepUpOBATh IMOHATHIMHU:
MHO’KECTBO, TOAMHOXKECTBO, OINEpally HaJ MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN anmapar JUisl ONMCaHUs PealbHbIX POLIECCOB U SIBJICHUM
W TpU pelIeHWH 3ajad, B TOM YHWCIIE M3 JPYTUX YYeOHBIX NpPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMHU: Tpad, cBSI3HBIN Ipad, AepeBo, LUK, Tpad Ha MIOCKOCTH;
YMEHHE 33J]aBaTh U OMMCHIBATEH TPadbl pa3IMIHBIMU CIIOCOOaMU; HCTIONB30BATh TPadbl
MIpU pelIeHUH 3a]1au

YMeHHe ONepupoBaTh IMOHATHSIMHU: HATypajbHOE YHCIO, LEJOe YHCIIO, CTENeHb C
LENBIM TI0Ka3aTelieM, KOPEHb HATYPaIbHOW CTENEHH, CTEICHb C PalHOHAIbHBIM
MOKa3aTeNeM, CTeleHb C JCHCTBUTENbHBIM MOKAa3aTesieM, Jorapudm dYuciia, CHUHYC,
KOCHHYC ¥ TAHTCHC MPOU3BOJIBHOTO YHCIIA, OCTATOK 10 MOYJIIO, PAIIMOHATIBHOE YHCIIO,
HUPppalOHAJIBHOC YHuCJIO, MHOKECTBa HaTypaJIbHbIX, HeibIX, paluOHAJIbHbBIX,
HeﬁCTBHTeHLHLIX YUCCJI; YMCHUC HCIIOJIb30BATh IMPU3HAKU ACJIHMMOCTH, HaUMEHBIINH
oOLMii IeNUTeNh U HAUMEHbIIee 00Iee KpaTHOe, alNropuT™ EBKiInaa mpu pelieHnu
3aj1a4; 3HAKOMCTBO C PA3IMYHBIMH TMO3MIUOHHBIMH CHCTEMAaMU CUHCIICHHUS;, YMEHHE
BBIIIOJIHATh BBIYMCJIIEHHE 3HAUEHUNH U HpeOGpaBOBaHI/IH Bpra)KeHI/Iﬁ CO CTCIICHAMU U
norapudmMamu, mpeoOpazoBaHus APOOHO-PAIIMOHAIBHBIX  BBIPAKCHUH; YMEHHE
ONEPUPOBATh TOHATHSAMH: [OCJIEI0BATEIBHOCTh, apu()MEeTHUECKasi MPOrpeccus,
reoMeTpHYecKasl Mporpeccusi, 6ECKOHEUHO YOBIBAIOIAsI TeOMETPUYECKAst IPOrPECCHS;
yYMEHHE 3a/1aBaTh MOCJICAOBATEIBHOCTH, B TOM YHCIE C MOMOIIBIO PEKYPPEHTHBIX
dhopMyn; yMEeHHE OMEepUpOBaTh TMOHATUAMHU: KOMIUIEKCHOE YHCIO, COMPSKEHHBIC
KOMIUICKCHBIE YHCIIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO dYHCia, (opMa 3amucu
KOMIUIEKCHBIX 4HceNl (TeOMETpHYECKasi, TPUTOHOMETPUYECKas W ajrebpanyeckasi);
YMETh TPOU3BOJUTH apUPMETHUECKUE JIEHCTBUSI C KOMIUIEKCHBIMHA YHCJIAMU;
TNPUBOJUTH NPUMEPHI UCIIOJIB30BAHUS KOMIIJICKCHBIX YUCEJI; OIEPUPOBATH NOHATUAMMU:

MaTpuia 2X2 | 3><3, OIPCACIIUTECIIb MaTPpUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIPEACTIUTCIISA

VYmMmenue OIICPHUPOBATH MOHATUAMU: pAlIUOHAJTIBHBIC, UPPAIIMOHAJIBHBIC, TIOKA3aTCIIbHBIC,
CTCIICHHBIC, J'IOFapI/I(l)MI/I‘{eCKI/Ie, TPUTOHOMCTPUICCKUC YPABHCHUA W HCPABCHCTBA, UX
CUCTCMEI, YMCHHE OIIEprUpOBaATH MNOHATHUAMM: TOXIACCTBO, TOXIACCTBCHHOC
npeoGpa3OBaHHe, YpaBHCHHUC, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ n HCPABCHCTB,
PaBHOCUJIBHOCTDH ypaBHeHHﬁ, HCPABCHCTB W CUCTCM; YMCHUC pCUIaTb YpaBHCHU,
HEPABCHCTBA U CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb ypaBHCHUA,

HCPABCHCTBA M CHUCTCMbI C MApaMCTPOM; MNPUMCHATH YpPaBHCHMs, HCPABCHCTBA, UX




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
o0pa3oBaHus

CHUCTEMBI U1 pEIICHUA MATEMATHYCCKUX 3aJla4d U 3aJia4 U3 Pa3JIMIHBIX obacreit HayKn
n peaJ’[BHOfI JKHU3HU

YMeHue omnepupoBaTh MOHATHUSAMH: (YHKIHSL, YETHOCTH (PYHKIHH, MEPUOIMIHOCTD
(yHKIIMH, OTPaHUYICHHOCTh (PYHKITUH, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (YHKIIHH,
HauOoJblllce W HAWMMEHbINCe 3HAYCHHUs (YHKIUM HA MPOMEXYTKE, HelpephIBHAS
(GYHKIUS, acCUMITOTHI rpaduka (YHKIMH, IepBas ¥ BTOpPas MPOU3BOAHAS (DYHKIIHH,
reOMETPUIECKUA ¥ (PU3NIECKHUIA CMBICIT TPON3BOIHOM, TIEpBOOOpa3Has, OnpenenEHHbINA
WHTETpAJI; yMEHHE HAXOIUTh AaCHUMITOTHI rpaduka (QYHKIHH; yMEHHE BBIYHCISATDH
MPOU3BOAHBIC CYMMBI, IPOU3BEACHHS, YACTHOTO U KOMIO3UIMH (DYHKIUH, HAXOIUTh
yYpaBHEHHE KacaTenbHOM K TrpaduKy (YHKIUH, YMEHUE HAXOIUTh IMPOH3BOJIHEIC
JIIEMEHTapHBIX (PYHKIWH; yMEHHE HCIONB30BaTh MPOU3BOTHYIO IJISI MCCIIECIOBAHUS
(yHKIMMA, HAXOAWTh HAWOOJBIINE W HAWMEHBINWE 3HAYCHHUA (DYHKIUH;, CTPOHTH
rpadUKy MHOTOWICHOB C HCIIOJIb30BAHMEM arlllaparta MaTeMaTHYeCKOTO aHAaJH3a;
MPUMEHSThH MPOU3BOIHYIO U HAXOXKICHHS HAWIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COUNATBFHO-YKOHOMHYIECKUX U (PU3MUESCKUX 3a1a9aX; HAXOIUTh IUTOMANN H
00BbEMBI UTY C TOMOIIBI0O HMHTETpaja; IMPHBOAUTH IPHUMEPHl MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS C TIOMOIIBIO AU GepeHIMATLHBIX YPABHECHHH

YMeHue oneprupoBaTh MOHATUIMHE: TpadHK GYHKIMH, 0OpaTHAs QYHKITUS, KOMIIO3UIIHS
GbyHKIMM, THHEHHAS (YHKIWSA, KBaapaTU4Has (YHKIHS, paldoHaIbHAs (QYHKIHU,
CTEIeHHAs (byHKITHS, TPUTOHOMETPUICCKHE GbyHKIHH, oOpatHbIe
TpUTOHOMeTpHYecKHe (QYHKIMH, TOKa3aTelnbHas W Jiorapupmudeckas (QyHKIMH;
YMEHHE CTPOUTHh TpapuKH HU3YYCHHBIX (YHKIUH, BBINOIHATE MPEOOpPa30OBaHUSL
rpadukoB  (QYyHKIMH, WCMONB30BaTh TpadWKA JUIsI HW3Yy4YSHHs] TPOIECCOB U
3aBHCHMOCTEH, TIPU PEIICHWW 3aJad W3 IPYTruxX y4eOHBIX HpPEeAMETOB W 3adad W3
peanbHOM JKW3HM; BbIpaXKaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY BEJIHYHHAMU;
HCTIONB30BaTh CBOMCTBA M rpaduKy (PyHKUUI U1 peIIeHs ypaBHEHUI, HEpaBeHCTB U
3a7a4 ¢ mapaMeTpaMu; H300paxkaTh Ha KOOPAMHATHOM IDIOCKOCTH MHOKECTBA PEIICHHIHA
YpaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemars TeKCTOBBIE 33/1a41 PA3HBIX THIIOB (B TOM YHCIIE HA MPOLIEHTHI, T0JIU U
9acTH, Ha IBIDKEHHE, paboTy, CTONMOCTh TOBAPOB U YCIYT, HAJOTH, 3a0a4l U3 00JIaCTH
VIOpaBIICHUS JIMYHBIMH U CEMCHHBIMH (DMHAHCAMH); COCTAaBISATH BBIPAKCHUS,
yYpaBHEHUS], HEPABEHCTBA U UX CUCTEMBI 0 YCIOBUIO 331241, UCCIIEI0BATH ITOJIyYCHHOE
pelIeHre U OLCHHMBATh IPABJONOJO0HOCTh PE3YNIbTaTOB, YMEHHE MOJCIHPOBATH
peaJibHble CUTyallMd Ha fA3bIKE MAaTEeMaTHKH; COCTaBJSTh BBIPAKEHUs, YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI [0 YCIOBHIO 33/1a4H, UCCIIEI0BATh IOCTPOECHHBIE MOAEIH
C MCHOJIB30BAaHHUEM alllapara ajareOpsl, HHTEPIPETUPOBATH OJyICHHBIN pe3yIhTaT

YMeHHe oreprpoBaTh NOHATHAMU: CpeHee apru(MeTHIecKoe, MeliaHa, HanOoJbIee
U HauMEHbIIEE 3HAYEHUs, pa3Max, AUCHEPCHs, CTAaHAAPTHOE OTKIOHEHUE YUCIOBOrO
Habopa; yMeHHE H3BICKaTh, WHTEPIPETUPOBATH HWH(OPMAIHMIO, MPEACTABICHHYIO B
Ta0JMIaxX, Ha IUarpaMmmax, rpadukax, OTpaXkarollyr0 CBOMCTBA pealbHbIX MPOIECCOB
W SBIICHUH; TPEACTABIATh WH(POPMAIMIO C IIOMOLIBIO TaOMWII M JHarpamu;
WCCIeN0BaTh CTATHCTHYECKHE JaHHBIE, B TOM 4YHCIE C NMPUMEHEHHEM TIpadHIecKux
METO/IOB U 3JIEKTPOHHBIX CPEICTB; TPA()UIECKH UCCIEI0BAaTh COBMECTHbIC HAOIIOICHHS
C IIOMOIIBIO IMarpaMM pacceuBaHus U JMHEHHONW perpeccuu




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
o0pa3oBaHus

YMeHne onepupoBaTh IMOHATHAMHU: CIy4alHBIA ONBIT M Cly4yailHOe COOBITHE,
BEPOATHOCTh  CIIy4allHOTO  COOBITHS; YMEHHE BBIYHUCIATH  BEpPOSTHOCTD €
HCTIONB30BAaHAEM TpapUUECKHX METOJOB; HIPUMCEHATH (OPMYNBI CIOXKEHUS W
YMHOXCHHS BEPOSTHOCTEH, (GopMmyny moiaHOW BeposTHOCTH, Gopmyny bepHymm,
KOMOWHATOpHBIE (DAKTBI U POPMYJIBI; OLICHHBATH BEPOSTHOCTU PEATBHBIX COOBITHIA,
YMEHHE ONEepUpOBaTh MOHATHUSAMHU: CIydaifHas BeJWYHMHA, paclpeaeeHne
BEPOSTHOCTEH, MaTeMaTHYECKOe OKHIAHWE, AUCIEPCHS M CTaHAAPTHOE OTKIOHEHHE
CIlyJaiilHOW BEJHMYHMHBL, (PYHKIHM paclpeieieHduss M IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO UM HOPMAJIBHOTO paclpellelieHnii; YMEHHE HCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX pachpeleNieHuid Uil peleHus 3a[ad; 3HAKOMCTBO C TMOHSATHAMH: 3aKOH
OOJIBIIAX YHCEIT, METOIBI BEIOOPOYHBIX MCCIICAOBAHNH; YMEHHE IPHBOAUTE MPUMEPHI
MPOSIBIICHUS 3aKOHA OONBIIUX YHCEN B IPUPOAHBIX W OOIIECTBEHHBIX SBIICHUSX;
YMEHHE OTIepUPOBATh OHATHIMHE: COYETaHUE, IEPECTAHOBKA, YACIIO COUETAHUMN, YHCIIO
MepecTaHoBOK; OMHOM HpIOTOHA; yMeHHe MpPHUMEHSATh KOMOWHATOpHBIE (DaKThl H
paccyXIeHUs IUIS pelIeHrs] 3aiad; OICHWBATh BEPOSTHOCTH PEANBHBIX COOBITHIA;
COCTABIISITH BEPOSITHOCTHYIO MOJIENTb H MHHTEPIIPETHPOBATH MTOJIYICHHBIN Pe3yIIbTaT

YMeHue onepupoBaTh IOHATHAMMU: TOYKA, IPSIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd, BEIUYMHA YIJa, IUIOCKUH YroJ, ABYI'PaHHBIA Yroiyl, TPEXTPaHHBIA Yroi,
CKpPEIIMBAIOIIUECS TPSAMBIE, MapaJUIENBHOCTh M NEPHEHIUKYISPHOCT MNPSAMBIX U
IIOCKOCTEH, Yrol MEXIy MPSIMBIMH, YTOJI MEXKTY IPSMOHN U INIOCKOCTBIO, YTOI MEXIY
IJIOCKOCTSMH, PAacCTOSHUE OT TOYKM [0 IJIOCKOCTH, PACCTOSHUE MEXKAY IPSMBIMH,
paccTosiHuE MEXAY IUIOCKOCTSIMH; YMEHHUE MCIIONIBb30BaTh IIPU PELICHUH 3a]ad
n3y4deHHbIe (paKThl U TEOpeMbl TUNIAHUMETPHH; YMEHHE OLICHUBATh Pa3Mephl 00HEKTOB
OKpYXAaOILIEro MUPa; CTPOUTh MATEMAaTHYECKHE MOJIENU C IOMOIIBIO FEOMETPUYECKUX

MOHSITUH U BCJIMYMH, PCHIATh CBA3AHHBIC C HUMU NMPAKTUYCCKUC 3a1a4n
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YMeHHe onepupoBaTh TOHATHAMHE: TIOMAAb GUTYpHl, 00BEM GHUTYypBI, MHOTOTPaHHHUK,
MIPaBIJIBHBIN MHOTOTpaHHUK, CEY€HHE MHOTOTPaHHUKA, Ky, Tapauienenumne, mpu3ma,
nupamMua, GUrypa u MoBEpXHOCTh BpaIlleHHs, LIWINHADP, KOHYC, Iap, cdepa, MIomab
cepsl, IIOIAas TOBEPXHOCTH MUPAMU/BI, IPU3MBL, KOHYCa, IIMIUHIPA, 00bEM KyOa,
MPAMOYTOJIFHOTO Tapajuielieniesa, MUpaMUAbl, TPU3MBI, IIINHIpPA, KOHyca, 11apa,
pa3BEépTKa IMOBEPXHOCTH, CEYEHHS KOHyca W IWIMHIpA, MAapajuleNbHBIE OCH WM
OCHOBAHUIO, CEYEHHE Iapa, IUIOCKOCTb, Kacaromascs chepsl, HUIMHApPA, KOHYCa;
YMEHHE CTPOHUTh CE€YEHHE MHOTOTPAaHHMKA, N300pakaTh MHOTOTPAHHHUKH, (DUTYpHI U
MOBEPXHOCTH BPAIIECHHS, X CEYCHUS, B TOM YHCIIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOHCTBA T€OMETPUYECKHX (HUTYP, CAMOCTOSTENHHO (HOPMYITHPO-
BaTh ONPECICHNS H3Y9aeMbIX (PUTYp, BBIABUIATh TUIIOTE3HI O CBOWCTBAX U MPHU3HAKAX
reoMeTpUYEeCKUX (Uryp, OOOCHOBBIBATh HJIM ONPOBEPraTh MX; YMEHHE IPOBOIUTDH
KiIaccuUKanuio (Guryp Mo pasnMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOIUMBIE
JONOJHUTEIbHbIE HOCTPOCHHUS
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YMeHHe OonepupoBaTh TMOHSATHSAMHU: JBIXKEHHE B TPOCTPAHCTBE, MapajlIebHBINA
MEePEeHOC, CUMMETpPHUsSl Ha IIOCKOCTH W B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHUe
moo0us, MoJO00HbIe (PUTYPEI; YMEHHE PAcIlO3HABATh PaBHBIC U MOAOOHBIE (DUTYPHI, B
TOM YHCJIE B MPUPOJE, HCKYCCTBE, APXHUTEKTypE; HCIOJIb30BaTh TE€OMETPUUYECCKHE
OTHOIIICHUS MPH PEIICHUY 32]1a4; HAXOAUTh T€OMETPUYSCKUE BEIMYMHBI (JUIMHA, YTOII,

IUIOIIA/b, 00BEM) pu peleHnn 3a7a4




Kon IIpoBepsiemble TpeOOBaAHMA K NPEeAMETHBIM pe3yJIbTATAM OCBOCHHUS

MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
TpeOoOBaHMS o0pa3oBaHus

U3 JApPYruX Y4eOHBIX MPEAMETOB M W3 pealbHOW JKWU3HH, YMEHHE BBIUYHCIIATH
reOMEeTPUYECKUE BEIMYMHBI (JUTMHA, YTOJI, TUIOIa (b, 00BEM, IUIOIAAb TIOBEPXHOCTH),
UCTONB3YS. M3YYEHHBIC (OPMYJIBI M METOJBI, B TOM YHCIE: IUIOHIA]h ITOBEPXHOCTH
MUpaMUIIbI, TPU3MBI, KOHyCa, IMJMHApA, IUIOMAAb cdepsl; 00bEM  Kyoa,
MPSIMOYTOJIBHOTO TapaJuieseuIe/a, MUPaMU/Ibl, PU3MBbI, [IIHHIPA, KOHYCa, IIapa;
YMEHHUE HAXOJUTh OTHOIIICHHUE 00BbEMOB MOJOOHBIX (PHUTYD

YMeHue onepupoBaTh IMOHATUSAMU: IPSMOYToJbHAas CUCTEMa KOOPAMHAT, BEKTOD,
KOOpPAMHATHl TOUKH, KOOPIAMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BENEHUE BEKTOpa
Ha YMCIO, PA3lOoXKEHHE BEKTOpa MO 0as3ucy, CKaIsIpHOE IMPOHM3BEICHUE, BEKTOPHOE

12 MIPOU3BEJEHHE, YroJl MEXIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KO-
OpAVHATHBIA METOJ| JIJIl PEIICHHUS TeOMETPHUYCCKUX 3a]ad M 3aJla4 JIPYTUX yIeOHBIX
TIPEAMETOB
YMmeHue BRIOUpaTh MOAXOASIINN METO AJIsl pellieH sl 331a4H; TIOHUMaHHe 3HAYUMOCTH
13 MaTEeMaTUKH B U3YYEHUH MTPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHHE

pacCrio3HaBaTh IPOABIICHHE 3aKOHOB MAaTCMAaTHUKHW B HMCKYCCTBE, YMCHHEC IIPHUBOIUTH

TIPUMEPH MATEMATHIECKUX OTKPBITHI POCCUHACKON 1 MEPOBOM MaTEMAaTHUECKON HAYKH

HNEPEYEHD DJIEMEHTOB COIEPKAHUS, TIPOBEPAEMbBbIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 Yucna v BEIYMCIIEHUS

1.1 |HarypanbHble u nensie yncia. [IpusHaku JeTUMOCTH EJbIX YHCeT

12 Pammmonanpapie  uncna. OOBIKHOBEHHBIE W NIECSATHYHBIC IpOoOM, MPOLEHTHI, OECKOHEYHBIE

MEPUOANYECKIE TPOoOU

13 ApudpMeTHYeCKH KOpeHb HATypaJbHOM cTereHu. JIeHCcTBUs ¢ apupMETHYECKUMH KOPHSIMH
' HATyPAJIbHOM CTENEHH

1.4 |Crenens c nenbiM nokazareneM. CTeNeHb ¢ pallMOHAIBHBIM Noka3aTeneM. CBONCTBA CTENCHU

15 CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMEeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIIOBOTO
' aprymMeHTa

1.6 |Jlorapudm uncna. JlecaTnunbie U HaTypaidbHbBIE JOTApU(MBI

17 JeiicTBuTeNnbHBIE YHCA. ApU(PMETHYECKHE ONepalud C  JCHCTBUTEIBHBIMH  YHCIAMHU.
' ITpuOmkEéHHbIE BRIYMCICHNS, IPABUIIA OKPYTJICHH, IPUKUKA U OLIEHKA Pe3ysbTaTa BIYMCICHUH

1.8 |[IIpeoOpazoBaHue BhIpaKCHHUN

1.9 |KommiekcHble gncna
2 YpaBHEHUS U HEPABEHCTBA

2.1 |Uemsie 1 1poOHO-paOHANTEHBIC YPAaBHEHUS

2.2 |VppannoHaibHbIE YpaBHEHHUS

2.3 | TpuroHomeTpuiecKkue ypaBHEHHUS

2.4 |Iloka3arenpHble U JIOTapU(PMHICCKHUE YPABHEHHS

2.5 |Uensie 1 apoOHO-paniioHANBHBIC HEPABEHCTBA




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

2.6 |VppanmoHanpHbIE HepaBeHCTBa
2.7 |Iloka3zarenpHble U JIOrapupMUIECKIE HEPABEHCTBA
2.8 | Tpuronomerpuyeckric HepaBeHCTBA
2.9 | CucTeMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 |YpaBHeHHs, HEpaBEHCTBA U CHCTEMBI C ITApaMETPaMH
2.11 |Marpuna cucteMbl TMHEHHBIX YpaBHeHHN. ONPEAeIUTEeNlh MATPUITHI
3 DyHKINU U rpaduku
31 Oynknus, cnocoosl 3amanus GpyHknud. ['paduk Gyrknun. Bzaumao obpatHeie GyHKIMU. YETHEIE
' u HeuétHele pyakuunu. [lepuognyeckue GyHKIMN
OO0nacTh OIpeNeieHuss W MHOXKECTBO 3HaueHWd QyHKkuuu. Hymm ¢ydknmu. IIpomexyTku
3.2 |3HakomocTostHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMYMbl © MUHUMYMBI (DYHKITHHL.
Haubospiiiee 1 HanMeHbIIee 3HaYCHNE (QYHKIIMU HA TIPOMEKYTKE
33 CrenenHasi yHKIUS ¢ HATypaJIbHBIM M IIEJIbIM ITOKa3atenieM. E€ cBolicTBa u rpaduk. CBOHCTBa U
' rpaduk KopHs N-0ii cTeneHu
3.4 | TpuroHomerpuyeckue GYHKIMH, X CBOWCTBA U rpauku
3.5 |Iloka3arenpHas u jJorapudmudeckas GyHKIUH, X CBOHCTBA U TpadUKU
3.6 | Touku paspeiBa. AcumnTtoTsl rpadukoB Gyakuuii. CBoiicTBa GyHKIHUI, HEPEPHIBHBIX HA OTPE3Ke
3.7 |IlocnenoBarellbHOCTH, CIIOCOOBI 33 1aHHs T0CIIeI0BATEILHOCTEH
3.8 | Apudmerndeckas u reomerpuueckas nporpeccu. Gopmyiia CI0KHBIX TPOIICHTOB
4 Hauana MaTeMaTH4eCKOTo aHaIM3a
4.1 |IlpomwsBoanas ¢pyakiwn. [Ipor3BoIHBIC SIEMEHTAPHBIX (DYHKITHHA
42 [IpuMeHeHne NTPOU3BOAHONW K HCCICIOBAHUIO (DYHKIHH HAa MOHOTOHHOCTh U OKCTPEMYMBI.
' Haxoxnenne HanOoIbIIEr0 1 HAMMEHBIIETO 3HaYeHHsI (DYHKIIMH Ha OTPE3Ke
4.3 |IlepBooOpa3nas. MaTerpan
5 MHo>KecCTBa U JIOTHKA
5.1 | MHoxecTBO, onepaIiiu HajJ MHOKecTBaMH. J{lnarpammel Ditiepa — Benna
5.2 |Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 |OmnmcarenpHas CTaTHCTUKA
6.2 |BeposiTHOCTH
6.3 |KomOunaTopuka
7 T'eomeTpust
7.1 |®urypsl Ha mI0CKOCTH
7.2 |TIpsiMble ¥ TNTIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOTpaHHHUKH
7.4 |Tena u noBepxHOCTH BpalleHUs
7.5 | KoopnuHatsl 1 BEKTOPHI

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA




METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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