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INOACHUTEJIBHASA 3AIIMCKA

[eomerpust siBsieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0rmiero o0Opa3oBaHus, TaK KaKk 00€CIIEYNBAET BOZMOKHOCTh U3YUCHHS JUCIUILTUH
€CTeCTBEHHO-HAYYHOW HAMpaBIEHHOCTH W MPEIMETOB TYMAaHUTApHOTO IIHKIIA.
[lockonbky  Jormueckoe  MblIUICHHE,  (opMupyemMoe  MpH  U3yYCHHH
00yYaroIUMUCS TMOHATUHHBIX OCHOB T'€OMETPHH, TPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUH IIETIOYKU JIOTHUECKUX YTBEPXKICHUH TPU PEIICHHH T€OMETPUYCCKIX
3a7a4, YMCHHE BBIIBUTaTh W ONpPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCS TIPU PEIIEHUH 33]a4 €CTeCTBEHHO-HAYYHOTO LUKJA, B YACTHOCTU
du3nveckux 3aaad.

Llens ocBoeHUS porpaMmbl yueOHOTO Kypca «I'eoMeTpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTHEC WHIWBUAYAIBHBIX CIOCOOHOCTEH OOYYaIONIMXCS TMpH
U3yYeHUH T€OMETPUH, KaK COCTABIISIONIEH MpeIMeTHON obnactu «MaremaTuka u
uHpoOpMaTUKa»  depe3  oOecleYeHHe  BO3MOXKHOCTH  MPHUOOpPETeHUs U
UCTIONB30BaHUsl Oojiee TIyOOKMX TIeOMETPUYECKUX 3HAaHWA U JCWCTBUM,
crienn(UIHBIX TE€OMETPHUU, U HEOOXOIUMBIX JIJISl YCIEITHOTO MPO(eCcCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C UCIIOJIH30BAHUEM MAaTEMAaTHKH.

[lpuopuTeTHBIMH 3aJayaMu Kypca TE€OMETpHHM Ha YIrIIyOJEHHOM YpPOBHE,
PACIIUPSAIONIUME U YCUIIMBAIOIIUMHE Kypc 0a30BOTO YPOBHSI, SIBISIOTCA:

pacuIMpeHue MPeICTaBICHUSI O TCOMETPUHN KaK YaCTH MHPOBOW KYJIBTYPHI U
(dbopMHUpOBaHKHE 0OCO3HAHUS B3aUMOCBSI3U TE€OMETPHHU C OKPYKAFOIIUM MHPOM;

dopMHUpoBaHHE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BRKHEUIIIMX MAaTEeMaTUYECKHX MOJENSAX, IMO3BOJISIONINX OMUCHIBATH M M3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MHUPA, 3HAHWE TIOHSATUIHOTO armapara mo paszieiny
«CrepeomMeTpus» y1eOHOTO Kypca TeOMETPHH;

dopmMupoBaHHEe  yMEHWS ~ BJAJETh  OCHOBHBIMH  MOHSATHSAMH O
NPOCTPAHCTBEHHBIX (DUTYypax M WX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE WX NPUMEHATh, YMEHHS IOKa3bIBaTh TEOPEMBI M HAXOAUTh
HECTaHAAPTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

(dbopMHUpOBaHUE YMEHHSI PACIIO3HABATh HA YEPTEKaX, MOJACISAX U B PEaTbHOM
MHUpPE MHOTOTPAaHHUKH U Tella BpalleHHs, KOHCTPYHPOBATh TI'€OMETPUYCCKHE
MO/IEIIH;

dbopMHpoBaHUE TOHMMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOSHHUS
MaTEeMAaTUYECKUX TEOpUH, (OPMHUPOBAHUEC TMOHUMAHUS POJHM AKCHUOMATUKU TPU
IIPOBEJICHUHN PACCYKICHUN;

(dopMHUpOoBaHHE YMEHHS BIQJICTh METOJAMHU JOKA3aTCIbCTB U AJITOPUTMOB
pelleHHsI, YMEHUSI WX TMPUMEHATh, MPOBOJUTH JIOKa3aTEeNbHBIE DPACCYKICHUS B
XOJI€ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a71a4 C MPAKTHYECKUM COACPIKaHUEM,
dopmupoBaHME TpPEACTaBICHHUS O HEOOXOAWMOCTH  JIOKA3aTeNbCTB  IIpU



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKH B MTPOBEJACHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEIUIEKTYyalbHbIX M TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PAaclo3HABaTh MPOSIBICHUS T'E€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNH ITOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnmaccax, OTHOCUTCS KO BCEM COJAEpKaTEIbHbIM JUHHUAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 Tojam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodeit
POrpaMMbl, paclpeleaEHHbIM IO ToJAaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM 00yYarouecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATHUSIMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyUYaOIUXCs, PaCIIUpsAs U YriryOusist
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOO0OecreyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomeTrpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TpsiMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CckpemmBaronuxcs
npsAMbIX. [lapamienbHOCTh MPSAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHBIC
MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBbHOCTD TPEX MPSIMBIX, APATUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBONCTBa MapaJICIBLHOTO MPOEKTUpoBaHUs. I300pakeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadAp, Mapaiiesenumne,
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEepHEHINKYJIISIpax.

VYriabel B MPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHUHYCOB M CUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIENENNUNET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTorpaHHuka. Teopema Diliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBWibHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOTOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



MpaBWJIbHAs MHUpPaMHA, NPABUIIbHAA TPEYroJibHAs MHUpaMHIAa W TPaBUIIbHBIN
TeTpa’ap, KkyO0. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JTOAEKA3IP U UKOCAIIP.

Breruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOW TPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTprss B MPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune a, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPUS IPABHIBHON
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPAa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIEHHBIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3lIoKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmMoyrosibHass  cucreMa  KOOpJAWHAaT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpaiieHus:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHUsI Ha TIoCKOoCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactBuss u3 He€. OObEM mnpsmMoil u
HAKJIOHHOW MPU3MBbl, HWIMH]pA, MUpaMuabl U KoHyca. O0BEM Iapa U mapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
WIMHApP, OMUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHHKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJyienbHO ¥ TMEPIEHAUKYJSIPHO OCH), CEUYECHHUS KOHyca (mapajiieiabHbIe
OCHOBAHMIO U POXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEIOB, METOJ BHYTPEHHEIr0 MPOEKTHUPOBAHUS, METOJ MEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTtBe. Omnepanuy HaJX BEKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHars! Bekropa. PasznoxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BUkeHUsS W paBEHCTBO (Puryp.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHMM B JPYTrUX HAyKaxX, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKU U JEATEIbHOCThIO YUYE€HOrO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpPOPECCHOHATBHON  NESITENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00aIbHOTO XapaKTepa IKOJOTHUECKUX MPpoOieM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4enoBEUECKOW IesATeNbHOCTU, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUSI

ba3oBble ornueckue aeiicTBUA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOJCHUSIX M YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JienaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(MpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOWpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue JeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO TTO3UITUIO0, MHCHHC,

MPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, UCCIIEIOBAHHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENIOBAaHUS, OLEHHWBATH  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUHA, JAHHBIX, HEOOXOIUMBIX JJII OTBETA HA
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uHbopmaIun 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHU O6H.[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3yanaTLI pelﬂeHI/IH 3aJga4u, 3KCH€pI/IMeHTa, HCCJICAOBAaHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHMS € YYETOM 3a/1ay
MPE3EHTAIMNA U 0COOECHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aud, BEIOUpPATh CIIOCOO peleHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHUSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYXKIATh TMPOIECC M Ppe3ysbTaT padOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

¢ CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSTHUSMH CTEPEOMETPUH TMPHU
pelIeHnH 3a7a4 ¥ IPOBEACHUN MaTEeMaTHYECKUX PACCYKICHUI;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX MPHU PELICHUH
reOMETPUYECKHX 3a/1ay;

e KJJTaCCU(PUIIMUPOBATH B3aUMHOE PACMOJIOKEHUE TMPSIMBIX B TPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

¢CBOOOJIHO  OMEPUPOBATH  TOHSTUSMH, CBSI3aHHBIMM C  yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C MHOTOTpaHHUKAMH;



¢ CBOOOZHO pacno3HaBaThb OCHOBHbIE BHUIbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamuja, NpsSMOYTOJIbHBIN Mapauiesenunes, Kyo);

e KJJaCCUPUIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBAaHWUS ISt
KJaccu(uKanum;

¢ CBOOOHO  OMEPUPOBATH  TOHATHSIMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBITIOJIHSTH NAPAJLIENIbHOE, IEHTPAJIbHOE U OPTOTOHAJIBHOE TPOCKTUPOBAHKE
¢buryp Ha TUIOCKOCTb, BBITIOIHATH H300pakeHus: (UTyp Ha TUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMHU, BBINOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJISTH IJIOMIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMHJIa),
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYII;

e CBOOOJIHO OMEPUPOBATH MOHSITUSMHU: CUMMETPHUS B MPOCTPAHCTBE, IEHTP,
OChb M IUIOCKOCTb CHUMMETPHUHU, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
¢uryper;

e CBOOOZHO ONEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

e BBITIOJIHATH JCHUCTBUS HAJl BEKTOPAMU;

epeIIaTh 3aJaud Ha JIOKA3aTEJIbCTBO MAaTEMATHYECKUX OTHOLICHUH W
HAaXO0XJICHUE T€OMETPUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
MpY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJI0>KHOCTH;

e IPUMEHATh MPOCTEHIINE TPOTPAMMHBIE CpPEICTBA W BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;

e U3BJICKATh, MPEOOPA30BBIBATH U HWHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
YepTEkKaX U PUCYHKAX;

e IPUMEHATH  IIOJYYCHHBIC 3HAHUS HA [PAKTUKE: CpPaBHUBAaTb U
AHAJIN3UPOBATh PEAIBHBIE CUTYAIlMU, NPUMEHITh WU3YYEHHBIE MOHATUS B
mpoiiecce IMOMCKAa — pelieHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
MCCIICIOBATh MOCTPOCHHBIE MOJEIU C UCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

e UMETh TIPEJACTaBJCHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K xonity 11 kiacca oOydaromuiicss HayduTCs:



e CBOOOZIHO OMEpUPOBaTh TMOHATUSIMH, CBSI3aHHBIMU C IUJIMHAPUYECKOMH,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4ECHUS;

e OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C TE€JIaMHU BPAILCHUS: LUIUHJIPOM,
KOHYyCOM, c(hepoii u mapowm;

e pacIiO3HaBaTh TeJa BpalleHus (UIUHIP, KOHYC, cdepa U map) u 0ObSICHATh
CIIOCOOBI MOTYYEHUS TEN BPAICHUS;

e KJTacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(HEphl U TNIOCKOCTH;

e BEIUHCIISITh BEJIUYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlCHUS,
00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BpPAIICHMUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OIEpPUPOBATH MOHSATUSMHU, CBS3AHHBIMU C KOMOWHALMSIMHU TeJ
BpaIllCHUSI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy u
OMMCaHHbIA 0KOJIO0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WU TEJIO
BpaICHUS;

e BBIYUCJISITh COOTHOIICHUSI MEXKy IIOMIAIIMU MMOBEPXHOCTEH M 00BEMaMu
ITOJIOOHBIX TEI;

e U300pakaTh H3ydaeMmble (UTYpPHI, BBIMNOJHITH (BBIHOCHBIE) ILJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

e U3BJICKATh, WHTEPIPETHUPOBATH W MpPeoOpPa3oBbHIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexkax U pUCYHKaxX;

e CBOOOJIHO ONEPUPOBAThH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHSTH OTIEpaAIlUU HAJl BEKTOPaMU;

*3a]1aBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOW CHCTEME KOOPANHAT;

e pEIIIaTh TEOMETPUYECKUE 3a7a4M HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IPU PELICHUU;

¢ CBOOOZHO OMEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUMN;

¢ BBIMIOJIHATh M300paXEHUST MHOTOTPAHHUKOB U TEJ BpAICHUS TIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3EPKaJIbHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOMA, TpeoOpa30BaHus MOA00HS;

e CTPOUThH CEUEHWS MHOTOTPAHHUKOB U TeJl BPAIICHHS: CEUCHUs NUIUHAPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

¢ ICTIOJIb30BATh METOJbl TOCTPOCHUS CEUEHUW: METOHA CJIEJ0B, METO/I
BHYTPEHHETO IPOECKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKNE YTBEPKIACHNUS;

o IPUMEHSTh TeoMeTpuueckue (GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB PpEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

epeIIaTh 33Jla4d HA JIOKA3aTEJIbCTBO MAaTEMAaTUYECKHWX OTHOLICHUUA U
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHSTH MOJYYEHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
M OLICHUBAaTh pPEAIbHBIE CUTYallUW, MPUMEHATh H3YUYCHHBIE IOHATHS,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA PELUICHUS MaTeMaTU4YeCKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATh pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4yd, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

e UMETh TMPEJACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pebpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N306paxenue ceyeHunit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHnil psIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUM




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHbie npsMele B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

29

3aaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTH MPSMON U MJIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IIOCKOCTEN

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUCHUS
[P [IEPECEYCHUHN ABYX MapalJIEIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
IBYMS IapaJljIeIbHbIMU NIOCKOCTSIMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Beruucnienue JUiH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeUIe e

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MPsIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenuKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHEeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBarOIIUMHUCS
PSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CrocoObI OMYCTUTD MEPIICHIUKYIISPHI:




61

CUMMETpHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOM IpsSMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle miockoctd. CBOMCTBA

B3aMMHO NEPIEHANKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiejenumnesa

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKe U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJIbHbIe TNIOCKOCTH B CTaHIAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIUBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHThI CPEePUIECKON TeOMETPHH:
reojie3nYecKue JJMHUYU Ha 3emiie
KonrtponbHast padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMas u HaKJIOHHAS IPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brimykisie MHOTOrpannuku. Teopema |
Ditnepa
Brinmykuible MHOTOrpanHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 KontponbHas padota "MHoOrorpaHHuku" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasmenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brrauciienue yria MexIy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O0o01IeHne ¥ cucTeMaTu3ays 3HaHUH 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpAMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI Y paBHEHHE MTPSIMOH, |
MpoxosuIei yepes 1Be TOUKH"
YpaBHEHHE IIIOCKOCTH, HOPMAJIb
5 ’ ’ 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb
6 ’ ’ 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, TMHEHHOE 1
IIPOrpaMMUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 ®dopmyiia pacCTOSHUSA OT TOUYKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

” MJIOCKOCTH: CTaHAApTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHM MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMA O TPEX
MepHeHIUKYISIpax

24 [TepnienaAuKysipHBIE IPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
TJI0IIA 1!, COOOPaKEHHSI TIOT00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajuiesienuneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMH MUPaMUIbI

WKJIQJIHBIE 33]Ja4H 110 TEME BEMBI

IT "O6

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pPacCTOAHHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuHapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYyca IIOCKOCTBIO,
rapajuieJIbHOMN TNIOCKOCTU OCHOBaHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa
CrepeoMmeTpuieCcKHe 3a1a4u Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[TpuknagHele 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)IC
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB IIUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapOBOTO
CEeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepsl. COOTHOIIEHUS MEXKTY
TJIOIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX Tl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100uu.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKCHUI

82

83

84

Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPATbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

O6o06maromiee nosropenue 11 nmonaruit u
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"Bekrtops! B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o0maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o06maromee nmosropenue 11 nmoHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIJIbIX TEn"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaau MoBepXHOCTH U OOBEMBI
KpyIJIbIX Ten"

93

Wrorosas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600mIEeHNE U
CUCTeMaTH3aIHsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPU PELICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbII W HEBBIMYKJIbIN
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (NIMpamuzaa, IpU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUSA  AJIs
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHLMUIBI IOCTPOCHUS! CEYEHUI MHOTOIPAaHHUKOB, UCIOJIB3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEGHHWE T'€OMETPUUYECKUX BEIUYMH IO 0Opaslam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCIICHUE
paccTosHUM MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3aaun Ha HaXOXXIACHHWE T'€OMETPHUECKMX BEIUYMH MO 0Opasnam
713 WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTh reoMeTpudeckue (akKThl U PELUICHUS CTEPEOMETPUUYECKHX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH (opme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA UM BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 ITpuBoIUTE HpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NpPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIC
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIEC TIOHATHS B MPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEaTbHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUH, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpakTUYeCKHME  3a7add,  CBA3aHHbBIE C  HAXOXJICHHUEM
reOMETPUUYECKUX BEJINYUH
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, 0Opa3yrolye
6.1 LIWIMHJIPUYECKON IOBEPXHOCTH, IWJIMHJIpP, KOHHUYECKAas IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBats B3auMHOE pacHookeHue Cephl U TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CerMeHTa, IIAapOBOM CIJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUuEM (popmy

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUSA

W3BnekaTb, HWHTEPHPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKnuMn CBOfICTBB,MI/I OHHU
o0azaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb MOHATUSIMH: JEKApPTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YroJI
MEXIy BEKTOpaMU, CKaISIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M TpPOM3BEIAECHHE BEKTOpPA HA YHUCIO, Yroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJropuTtMmam,
MMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHBIC  CpCACTBA U  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsTh MONydYeHHbIe 3HaHUS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHU4ecKu cPopMyIUpOBaHHON MPOoOIEMbl, MOJECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, almapara ajareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJICIbHBIE IPSIMbIE B IPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasiesenuner,
IIOCTPOEHUE CEYCHUN

HCpHGHI{I/IKy.HSIpHOCTL Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEePHEHANKYIISIPHOCTH NMPSAMON M MIJIOCKOCTH, TEOpeMa O MPsIMOIl MEepHeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUS PUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrtBa. [Iupammpa: n-yrosipHas NUpaMuAa, TPAHUW M OCHOBAHHWE IMHPAMUBI,
OOKOBas W TOJIHAS MOBEPXHOCTh MUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAsl MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBWibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHA,
npaBUJIbHAS TPEYroybHas MUpaMKJia U MPAaBUIIbHBINA TeTpasap, KyO. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHpaMHUIBI, TEOpeMa O IUIOLIAJM YCEYEHHOM NUPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIUHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIonalb MoBepxHocTu cheprl. Bzaumuoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOI'OI'PAaHHUK, WM TEJIO BPAILICHHS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXY IIJIOLIAAsIMU TTOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIEe Yepe3 BEPIIMHY), CEUCHHUs 11apa

Bexktop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YToid MeExIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogaMm J0Ka3aTesNbCTB, aIrOpPUTMAMM pELICHUs 3a7ady;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHN 3a1a1

YMeHue omnepupoBaTh MOHATUSMU: HATYpaJbHOE YUCIO, LIEJI0E YHUCIO,
CTEMEeHb C IEJIBIM T0Ka3aTeeM, KOPeHb HaTypaJlbHOW CTETIEHU, CTETICHb C
palMOHANIbHBIM MOKA3aTEJEeM, CTENEHb C JIEUCTBUTENbHBIM IOKa3aTEeleM,
morapudmM dUHCIA, CHUHYC, KOCHMHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOXXECTBA HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBIITUIN OO0ITHit
JIeNnuTeNh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkanaa mpu
pEIIeHUH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEHSIMU M Jiorapudmamu, mpeoOpa3zoBaHUs JAPOOHO-
palMOHANBHBIX  BBIPAKEHMM;  yMEHHE  ONEepUpPOBaThb  MOHSATHUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppPEHTHBIX (POpMyJI; yMEHHUE ONEpUpOBATh MOHATHIMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHSAMHU: (QYHKIUS, YETHOCTb (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MpOU3BOJHAS (PYHKIUHU, T€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOOUTh ypaBHEHUE KacaTedbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOJAHYIO ISl HAaxOXKICHWS HAWIy4dLIEro
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MUYeCKUX 3aa4ax; HAXOAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIIBLIO




HUHTCrpajga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHnanbHbIX YpaBHEHHH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas U
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBHUCHUMOCTH MEXJY BEJINYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JAacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOJIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJEINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJEeKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, IPEJCTABICHHYIO B Ta0lMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecku UCCIe0BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TIpaHUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHas BENWYMHA, pPACHpPECNICHHE BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelleHus 3a/ad;
3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK;, OmHOM  HproTOHA;  yMEeHHE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUHN YIoJl, IBYTPAHHBIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENU C IOMOLIBK0 TE€OMETPUYECKUX TIOHITUM W BEJIUYMH, PELIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenunen, MOpu3Ma, nOHpamuga, (urypa u IMOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlesIenuIena, MNUpaMHUAbl, NPU3MBI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOMCTBA T'€OMETPUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOIHUTEIbHEIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPHI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECCKHE OTHOUICHHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUYHCIATH T'€OMETPUYCCKHE BEIHMUUHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIIE: IJIOIIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsr; 00béM Kyoa,
OPSIMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, I[IHIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIoKCHHWE BEKTopa Mo Oasucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMEcTOB

YMeHne BRIOMpATh MOAXOMSIINA METO/ JJIS PEIICHUS 33/1aui; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapamMeTpamMu
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[TpumeHeHHe MPOU3BOAHOM K HCCIENOBaHUIO (YHKIMM HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI
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