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MNOSICHUTEJIbHASA 3AITUCKA

PaGouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs A oOydarommxcst 10
—11 xmaccoB paszpaborana Ha ocHOBe @DenepaibHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero oomero oOpa3oBaHMsA, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIMLUIA POCCUIICKOTO 00pa30BaHMUSL.
PeaJ'II/I?;a]_[I/ISI mporpaMmabl o0OecrneunBaeT OBJIaICHUC KIIIOYCBBIMU KOMIICTCHLUHUAMH, COCTABIAIOIINMU
OCHOBY JUIS CaMOpa3BUTHS W HENPEPHIBHOIO 0Opa30BaHUs, IIEJIOCTHOCTh OOIIEKYJILTYPHOTO,
JIMYHOCTHOI'O Y TO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa}0m1/1xc51.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOTO Kypca TEOMETPHH Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYCCKOW 3HAUMMOCTHIO METANPEAMETHBIX U MPEJAMETHBIX PE3yJIbTaTOB 00yUeHUS
TEOMETPUM B  HANpPAaBJICHWH  JUYHOCTHOTO  Pa3BUTUS  OOYJarOIIUXCS,  (OPMUPOBAHHS
(YHKIIMOHATFHOW MaTeMAaTUYeCKOW TPAMOTHOCTH, W3YYCHHS JAPYTrUX yIEOHBIX JIUCIUTUIHH.
PasButne y oOy4arommxcs TPaBWIBHBIX TIPEJICTABICHHA O CYIIHOCTH U IPOWCXOXKICHUU
TEOMETPUYECKUX aOCTPAKINi, COOTHONICHHHM PEAJbHOTO W HJCATLHOTO, XapaKTepe OTPaKEHUS
MaTEeMaTHYE€CKOW HAyKOW SIBIICHUH M MPOLIECCOB PEATBHOIO MUpPA, MECTE T€OMETPUH B CUCTEME HAyK
U pOJIM MAaTEMaTHYEeCKOTO MOJCIMPOBAHHUS B HAyYHOM IO3HAHUM U B MPAKTUKE CIOCOOCTBYET
(OpPMHPOBAHHUIO HAYYHOTO MHPOBO33PCHHS YUAITUXCS, & TAKKE KAUECTB MBIIUICHUS, HEOOXOMMBIX
JUTSI aIaliTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpus sBisieTcss OJHAM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro O0OIIero
o0pa3oBaHUs, TaK KaKk 00eCIIeYMBaET BO3MOKHOCTD H3yICHHSI KaK JTUCITUIUIMH €CTECTBEHHO-HAYIHOH
HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIUIeHHE, (opMUpyEeMOe TTPH U3YYCHUH OO0yJaIONIUMHUCS TOHSITHIHHBIX OCHOB
F€OMETPUH U MOCTPOCHUU IEMOYKU JIOTMUECKUX YTBEP)KIEHUI B XOJ€ PELICHUs T€OMETPUUYECKUX
3a/1a4, yMEHHE BBIIBUTaTh U ONPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUN
3aJ1a4 eCTECTBEHHO-HAayYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OopueHTUPOBATHCSA B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO POJIb BO BCEX 00JacTAX
NesITeNbHOCTH 4enoBeka. OpHeHTalus 4eloBeKka BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COIMAIbHOTO OBITHS, (hopMa OTPaKEHHsI OKPYXKAIOUIEro MHpa, YCIOBHUE YCIIEUIHOTO
MO3HAHUSI M aKTUBHOTO MpeoOpa3zoBaHUs AEHCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3zamu 0OBEAMHSIET paszHble BUABI y4eOHOW W TPYAOBOW NESATENBHOCTH, SBIIAETCS OJHUM U3
podeccHoHaAIbHO Ba)KHBIX KAa4yeCTB, MOJTOMY aKTyalbHa 3ajadya (OpPMHPOBAHHS Yy 00OydarolIUuXcs
MIPOCTPAHCTBEHHOTO MBIILJICHUSI KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIUIEHUS — CYLIECTBEHHOTO
KOMITOHEHTa B MOJAITOTOBKE K MPAKTUYECKON JAESITEIbHOCTH IO MHOTUM HAIPaBICHUSM.

Lenb ocBoeHMs mporpaMMbl yueOHOro kypca «['eomerpush» Ha 6a30BOM ypOBHE OOy4YEHHS —
001eoOpa3oBaTeIbHOE H  OOIMICKYIBTYpHOE pa3BUTHE OOyJaromuxcs dYepe3 oOecredeHue
BO3MOXHOCTH TPHOOPETEHUsI M HCIOJIb30BAHUS CHCTEMAaTHYECKHX TE€OMETPUYECKUX 3HAHUU H
NeUCTBUM, crenu(UYHBIX TeOMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHUS 00pa30BaHMs IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MpeaHAa3HAYECHA ISl 00YJAIOIIUXCS CpeaHe
IIKOJIbI, HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi. Takum oOpazoMm, oOydaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMUTH OOIIHE
MaTeMaTH4eCKUe YMEHHS, CBA3aHHBIE CO CMEeUU(UKONW TeOMETPHUH M HEOOXOAMMbIE Ui >KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXKHOCTH H3YYUTh T€OMETpHUI0 Oolee
riyO0OKO, €ecliM B JalbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npodeccuoHaNbHOM IeATENbHOCTH.

JlocTkeHre e OCBOEHHUS MPOrpaMMbl OOECIIEUYMBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3amau. [IpuopureTHpIMU 3amadamMu OCBOeHHS Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCS:

o (¢bopMHUpOBaHKHE TPEJICTABICHUS O TEOMETPUU KAaK YacTH MHUPOBOH KYyJIbTYpHl H
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLTUM MUPOM;



. (dhopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJaXx BpAlICHUS Kak o
BOXHEUIIIMX MATEMATHYECKUX MOJENSX, IMO3BOJIAIOUIMX OINKMCBHIBATH M HM3y4aTh Pa3HbIC SBJICHUS
OKpPYXKAIOIEro MUpa;

o (dbopMupoBaHHE yMEHHs pAclO3HAaBaTh Ha YEpPTEKaxX, MOJENIAX M B pEalbHOM MHpE
MHOTOTPAaHHUKU U T€Jla BPALLEHUS;

. OBJIQJICHUE METOJAaMH pEIICHUs 3a7ad Ha IIOCTPOCHMS Ha H300paXKeHUsIX
IIPOCTPAHCTBEHHBIX (pUTYD;

o (dbopMupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMH TOHSTHSAMH O MHOTOTPAaHHHKAX U
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

o OBJIAZICHUE AITOPUTMAMH PEHICHUS OCHOBHBIX THUIIOB 33/1a4; (OpMHpPOBAHUE YMEHHUS

IMPOBOAWUTDE HCCJIIOKHBIC NOKA3ATCIbHBIC PACCYKACHUA B XOAC PCIICHUA CTCPCOMETPHUICCKUX 3aad U
3aaa4 C IPaKTUYCCKHUM COACPIKAHUCM,

J pa3BUTHE HHTEJUIEKTyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  oOydarouuxcs,
MO3HABATEIHHOM aKTUBHOCTH, HCCIIECJIOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIIJICHHUS;
J dbopmupoBanre (GYHKIIMOHATBHON T'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: yMEHHE

pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYAIUSAX U TIPU U3YUCHUHU JPYTUX YUEOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEHN U
3aKOHOMEPHOCTEH, (OPMYIMPOBATH UX HA SI3BIKE TEOMETPHUH U CO3aBaTh T€OMETPUUECKUE MOJIEIH,
MIPUMEHSTHh OCBOCHHBIN T€OMETPUUYECKUN armapart JJIs PEIIeHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
WHTEPIPETUPOBATH U OIEHNUBATH MOJTYIECHHBIE PE3YyIbTAThI.

OTAMYUTENTEHOW 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYpPC CTEPEOMETPHUH B
Hayaje ero M3Yy4YeHHs 3ajad, PellaeMblX Ha YPOBHE MHTYUTHBHOTO TMO3HAHUS, W OMPEACIEHHBIM
o0pa3oM oOpraHuM3oBaHHas paboTa HaJ HHUMH, 4YTO CHOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOIO U
MPOCTPAHCTBEHHOTO MBINIJICHUS, CTUMYJIUPYET MPOTEKAaHNUE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET
K JaIbHEHUIIEMY U3YYEHUIO MTpeIMETa.

[Ipenmourenne OTHAETCsT HAIISIHO-KOHCTPYKTHUBHOMY MeETOAy OOY4YeHHs, TO €cCTh
TEOPETUYECKUE 3HAHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEIMETHO-TPAKTUYECKON
NesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NMPEACTABICHUHN Yy yJalllUXCs B Kypce CTEPeOMETPHH
MPOBOJMUTCS 3a CUET pelleHHsl 3ajJady Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha
OTIepUPOBaHUE MPOCTPAHCTBEHHbIMH oOpa3amu. Co3manue o0Opa3za MPOBOIAUTCS C OMNOpPOMl Ha
HarJIIHOCTh, a ONIEPUPOBAHUE O0pPa3OM — B YCIIOBUSAX OTBJICUEHHUS OT HAIJIITHOCTH, MBICIEHHOTO
M3MEHEHHUS €ro UCXOJHOTO COJIEP>KaHusI.

OcHOBHBIE  coJepkaTenbHble JUHUUM  Kypca  «l'eomerpum» B 10-11  knaccax:
«Muororpannukn», «lIpsiMple W TIOCKOCTH B NpoCTpaHCTBe», «Tena BpauieHUs», «BekTopbl u
KOOpPJUHATHI B MPOCTpaHCcTBe». DOPMUPOBAHUE JIOTUYECKUX YMEHUN pacipeiessieTcsl He TOJIbKO IO
COJIepKaTeIbHBIM JIMHUAM, HO U IO ToJaM 00y4eHHs Ha YpOBHE CpelHEro o0IIero oopa3oBaHusl.

Conepxanue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM OCBOCHHsSI paboueit
MPOrPaMMBbI, paclpeneiaEHHbBIM MO TrojJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, UYTOOBI
OBJIaJICHUE TECOMETPUYECKHUMH TMOHATHSIMH M HAaBBIKAMH OCYIIECTBJSUIOCH IOCIEA0BATEIbHO U
MOCTYHATENbHO, C COONIIOIEHUEM MPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAIIUCH B
OOIIyI0 CHCTEeMY TI'E€OMETPUYECKHX MPEACTaBICHUN OO0YyJaroIuXcs, pacmupsss U yriyomss e€,
00pa3ys MpoUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJTIAHE
Ha u3yuenue reomerpum otBoauTcs 2 daca B Hegento B 10 kiacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JBa roja ooyuenus - 102 yqeOHbIX yaca.

COJEPKAHUE YYEBHOT' O KYPCA

10 KITIACC
IIpsiMmble U NJIOCKOCTH B POCTPAHCTBE



OcHOBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsmasi, I0CKOCTh, pocTpaHcTBO. IloHsATHE 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHOe pacroiiokeHue MpsIMBIX B MPOCTPAHCTBE: IE€pPECEKAIOIIMECs, MapaJlIeIbHbIE U
CKpelluBamomuecs npsMele. IlapamienbHocTs HpsAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
napajuieJbHbIe IPSMbIE B MPOCTPAHCTBE; MAPALIETLHOCTh TPEX MPSIMBIX; MAPAIETLHOCTh MPSMOU U
IUIOCKOCTU. YTJbl C COHAalpaBJIEHHBIMU CTOPOHAMM; YIOJ MEXKAY HIpPSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh TJIOCKOCTEW: MapaJIEIbHBIE IJIOCKOCTH; CBOWMCTBA MapajuICJIbHBIX IJIOCKOCTEH.
[Ipocreiiime npocTpaHCTBEHHbIE (UIYyphl Ha IUIOCKOCTH: TeTpalap, KyO, mapajulesenunesn;
MOCTPOEHUE CEUCHUM.

[lepnieHUKYISIPHOCTD TPSIMOM M TJIOCKOCTH: MEPICHAUKYSPHBIE TPSIMbIE B MPOCTPAHCTRBE,
MpsIMbIE MapajuieIbHbIC U MEPIEHANKYISIPHBIC K INIOCKOCTH, MPU3HAK NEPICHAUKYIIPHOCTH IPSIMOi
U IUIOCKOCTH, T€OpeMa O MHpsIMOM NEPIEeHIUKYISPHONH IUIOCKOCTH. YTJIbl B NPOCTPAHCTBE: YroJl
MEXKIy MNpsAMOM M IUIOCKOCTBIO; JBYIPAaHHBIA YroJj, JIMHEMHBIA YroJl JBYTPAaHHOIO yrija.
[lepnieHIuKyNIAp U HAKJIOHHBIE: PACCTOSHHME OT TOYKH JI0 IUIOCKOCTH, PacCTOSHUE OT HpSAMOM A0
IUIOCKOCTH, NPOEKIus (Urypsl Ha IUIOCKOCTb. IlepneHAMKYISIpHOCTh IUIOCKOCTEH: HpPU3HAK
MEPIEHANKYISIPHOCTH JBYX INIOCKOCTE. TeopeMa o TpEX nmepneHauKyispax.

MHOrorpaHHMKH

[TonaTe MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBIMYKIIBIC U HEBBITYKIIbIC
MHOTOTpaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroigbHas mpu3Ma; TPaHM W OCHOBAHUSA
MIPU3MBI; TIPsSIMasi M HAaKJIOHHAs! TPU3MBbI; OOKOBAs M TIOJIHAS IOBEPXHOCTH Tpu3Mel. [lapannenenunen,
MPsIMOYTOJIbHBIN Mapajienenunes U ero cBoictBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHWE MHUpPaMHUJIbI; OOKOBas W TOJHAs TMOBEPXHOCTh MUPAMUBI, TPaBUIbHAS M yCEUEHHAS
MUpaMuia. DIEMEHTHI MPU3MbI U TUpamMubl. [IpaBuIbHBIE MHOTOTPAHHUKH: TIOHATHE MPABUILHOTO
MHOTOTpaHHUKA; MMPaBUJIbHAS TIPHU3Ma U IPaBUJIbHAS MTUPAMUA; MPABHIIbHAS TPEYroabHas MUpaMua
U TpaBWIbHBIN TeTpadnp; kyO. IlpenctaBieHwe o NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
noaeka’ip U ukocasap. CedeHust Ipu3Mbl U IMPAMHUJIBI.

CummeTpusi B TNPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIEeMEHTHl CUMMETPUH B IUpaMUAAX, NapaJlJIeIeNUIeaaX, IPaBUIbHBIX MHOTOTPAaHHUKAX.

Brruncienue s1eMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHayid, yribl. [lnomanas OGOKOBOM
MMOBEPXHOCTH M TIOJIHOW MOBEPXHOCTU MPSIMON TMPU3MBI, TUIOIIAb OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MpsAMOW Tpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPaBUILHOM
MMpaMHIbl, TeOpemMa o Iiomaau yceuéHnoi nupamunbl. [loustue o0 o6béMe. OOBEM MUpamMubl,
MIPU3MBI.

[TogoGuble Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOHIAASMHU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEl.

11 KIIACC

Tesa BpaneHust

Hunuaapudeckas TOBEPXHOCTh, O0Opasyloliye UWIMHAPUYECKOW TOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepxHOCTU. Lunuuap: ocHoBaHMs 1 OOKOBas MOBEPXHOCTh, 00pa3yroIIas U OCbh;
Ionaab OOKOBOM M MOJIHON MOBEPXHOCTH.

Konunyeckass moBEepXHOCTh, OOpa3yrolIMe KOHUYECKOW MOBEPXHOCTH, OCh W BEpIlIHHA
KOHHYecKoi moBepxHocTH. KoHyc: ocCHOBaHME U BepillvHa, 00pa3yolias U 0Ch; oAb OOKOBOI U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpa3yrollue M BBICOTA; OCHOBaHUS M OOKOBas
IOBEPXHOCTb.

Chepa w map: meHTp, paauyc, IuaMmeTp; IUIOMAaasL MOBEpXHOCTU cdeprl. Bzaumuoe
pacmoiokeHue cdepbl U MI0CKOCTH; KacaTelbHas IIOCKOCTh K cdepe; ionaab cheps.

N3o00pakenue Ten BpallieHUs Ha MIOCKOCTU. Pa3BépTka nMIUHApPa U KOHYCA.

KomMOuHaru Ten BparieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO CephI;
cdepa, BIrucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPaIllCHUSI.



[Tonsitne 006 o0béme. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TMapajuienenunena u cueactsusa u3 He€. O0bEM muuHIpa, koHyca. O0bEM mapa u
wIomaab chepsl.

[lonobusie Tema B mpocTpancTBe. COOTHOWIGHHWS MEXKIY IUIOMAASMU TOBEPXHOCTEH,
00BbEMaMu TOOOHBIX Tell.

Ceuenus mwmHApa (MapajuleIbHO W NEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapanyienbHOE OCHOBAHUIO U IPOXOSIILEE Yepe3 BEPILNHY), CEUEHHUs LIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha miockocty U B npoctpaHcTBe. CI0XKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uyHclo. Pa3noxkeHue BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopaM. I[IpaBuiio
napajuienenunesna. Pemienue 3agad, CBSI3aHHBIX C NMPUMEHEHHWEM IpaBUI JECUCTBUN C BEKTOpaMH.
[IpssMoyromnpHas cucreMa KOOpAUHAT B IpocTpaHcTse. Koopaunatel Bekropa. [Ipocreiimme 3anauu B
KOOpJIuHaTaX. YToJl Mexay BekTopamu. CKalsipHOE€ NMPOU3BEIACHHE BEKTOPOB. BbruncieHue yrios
MEXAY MPSAMBIMH U IIOCKOCTAMU. KOOpANHATHO-BEKTOPHBIA METO P PELLIEHUU F€OMETPUUECKUX
3azad.

INJIAHUPYEMBIE PE3YJIBTATDI

JUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO TpeaMera «MaremaThkay
XapaKTEPHU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

chOpMUPOBAHHOCTBIO  TPAXKIAHCKOW TO3UIMM  OOydJaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEACTABICHHEM O MaTeMaTHYeCKHX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYp, SIBJICHUHU, MpOIeayp Tpa)kJaHCKOro olmiecTBa (BbIOOPHI,
OTIPOCHI W TIP.), YMEHUEM B3aUMOJICHCTBOBATh C COIMAJILHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIIUSAMHY ¥ Ha3HAYCHHEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUHCKON TPaXKTAHCKON HMIICHTUYHOCTH, YBAXKEHHUS K IMPOILIOMY U
HACTOSIIIEMY POCCHUHCKOM MaTE€MaTUKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHMKEHHUSM POCCHUMCKUX
MAaTE€MaTUKOB M POCCHMCKOW MAaTeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ATUX JTOCTHKECHHH B
JIPYTUX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWEM  JYXOBHBIX IIEHHOCTEH  POCCHMCKOTO  Hapona; CHOPMHPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUS, STUYECKOTO MOBEICHMS, CBS3aHHOTO C MPAKTUYECKUM HTPUMEHEHUEM
JOCTMKEHU HAyKM M JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJla B IOCTPOCHUE
YCTOMYHMBOTO OYmyIIEro.

JcTeTnYecKoe BOCIIUTAHHE:

3CTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIIOUYAsl 3CTETUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEHICHWH, PacCyXIEHUH; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKUM AacleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCHIMTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECcaX 30pPOBOTO
u 6e30macHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (3I0pPOBOE MUTAHUE,
cOamaHCHUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, peryispHas (u3nueckas aKTUBHOCTD); PU3UIECKOTO
COBEPILIEHCTBOBAHUS, IIPH 3aHATUSIX CIOPTUBHO-03I0POBUTENIBHOMN JEATENBHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM ILIEHHOCTH TPYIOTIOOHSI; WHTEPECOM K pa3IUYHBIM
chepam mnpodeccHOHANBHON AESITeTbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPUIOKECHHUSIMH,
YMEHHMEM COBEpILaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccurd U pearn30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO H
caMo00pa30BaHUI0 HAa MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B pEIICHUU
MPaKTUYECKUX 33J1a4 MaTEMaTUYECKOW HAMPaBIEHHOCTH.



IKo0JIOrHYecKOoe BOCIINTAHHE:

C(bOpMI/IpOBaHHOCTBIO BKOHOFI/I‘ICCKOP'I Ky.HBTprI, IIOHUMAHHUEM BJIIMAHUA COILIMAJIBHO-
SKOHOMHYECKUX TIPOIECCOB Ha COCTOSIHHME TPUPOTHOM H COIMAIBHON Cpelbl, OCO3HAHHEM
rII00ATFHOTO XapakTepa SKOJIOTUISCKUX MPOoOJIeM; OpUEHTAIMEH Ha MPUMEHEHHUE MaTEeMaTHUECKUX
3HAHWI JUTS PEIICHUs 337129 B 00JIaCTH OKPYXKAIOIICH CpeIbl, TNIAHUPOBAHUS TIOCTYIKOB M OIEHKU UX
BO3MOXHBIX IMOCJICCTBUH ISl OKPYKAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT O MO3HAHMS:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHON NPAKTHKH, NOHUMAHMEM MaTeMaTHYeCKOW HAayKH Kak cQepsl
LIe.]'IOBe“IeCKOI\/JI JACATCIIBHOCTH, JTallOB eé pa3BI/ITI/ISI U 3HAYUMOCTU I pa3BI/ITI/I$[ OUBUIN3allUN,
OBJIAICHUECM SI3BIKOM MAaTCMATUKU U MaTeMaTquCKOﬁ KYHBTypOﬁ KakK CpGIICTBOM IIO3HAHUA MI/Ipa,
TOTOBHOCTBIO OCYHIGCTBJIHTI) HpOCKTHyIO nu HCCHGI{OB&TGHBCKYIO NOCATCIIbHOCTD I/IH[[I/IBI/IIIyaJH)HO n B

rpymIe.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3yabTaThl OCBOCHUS MpOrpamMMbl ydyeOHOTO mpenMera «MareMarukay
XapaKTEPHU3YIOTCA OBJIaJICHHEM YHUBEpCATbHBIMHU RO3HABAM EIbHBIMU oeticmseusmi,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — YHUBEPCAIbHLIMU — pe2yIsmMU8HbLMU
oeticmeusamu.

1) Vnusepcanvnvie nosmasamenvuvie oeticmsus, obecneuusarom Gopmuposarue 0OA306blX
KOCHUMUBHBIX NPOYECCO8 00VHAOWUXCs (0CB0eHUe Memo008 HO3HAHUSL OKPYHCAUueco Mupa,
npuMeHeHue 102UeCKUX, UCCIe008amelbCKUX onepayull, ymeHui pabomams ¢ unpopmayueti).

ba3oBbIe Jornuyeckue AeMcTBHUA:

° BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXY MOHATUAMU; (GOPMYJIUPOBATH ONPEACIICHUs TIOHITHI; yCTaHABINBATH
CYIIIECTBEHHBIM TPHU3HAK KiacCH(PHUKAIMKA, OCHOBAaHUS i1 OOOOIICHHWS W CpPaBHEHHS, KPUTECPUH
MMPOBOIMMOTO aHAJIN3A;

o BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPa30BbIBATh CYKICHUS: YTBEPIUTEIbHbBIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE,
o BBISIBIISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHBOPEYUS B

dakrax, HaHHBIX, HAOMIONCHUSIX U YTBEPXKICHUSX; TMpeuiaraTh KPUTEPUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

L4 AC€JIaTh BBIBOJBI C MCIIOJIB30BaAHHEM 3aKOHOB JIOTUKH, NJCAYKTHBHBIX U MHAYKTHBHBIX
YMO3aKJ'IIO‘{eHI/If/'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,
L4 IIpOBOOUTDH CaMOCTOATCIIPHO  JOKa3aTCjIbCTBa MAaTEMaTHYCCKHUX YTBep)KI[eHI/Iﬁ

(IpsiMBIe ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTyYMEHTAIIMIO, IPUBOIUTH MPUMEPBI M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS M BBIBO/IBL;

° BBIOMpATh CIOCOO pelieHUsT yueOHOW 3amauu (CpaBHHMBATh HECKOJILKO BapHAHTOB
peleHus, BIOUpaTh HauOoJIee MOIXOIAINI ¢ YIETOM CaMOCTOSITEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/IbcKue 1eHCTBUA:

. UCIIOJb30BaTh  BOMPOCHI ~ KAaK  MCCIICNOBATEIbCKAH ~ MHCTPYMEHT  TO3HAHMS,
(dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOpEUUE, MpoOIeMy, YCTaHABIMBATh HMCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

° MPOBOJUTh CAMOCTOATEIBHO CIUIAHUPOBAHHBIN OSKCIIEPUMEHT, HCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBIEHHS, TMpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBICHUSIMH, TTPOIIECCaMU;

° camMocCTOsITENNbHO  (hopMmynupoBaTh 0O0OOIIEHMS W BBIBOABI IO  pe3yabTaTam
MPOBENEHHOTO HAOIIOZCHUSI, UCCIEI0BaHNs, OIICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB,
BBIBOJIOB U 000OIIEHHIA;

° MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakkKe  BBIIBUTaTh
MIPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.



Padora ¢ undopmanueii:

J BBISBIIATH Ae(DUIUTH HH(OPMAIINHY, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA BOIPOC U
IUISL PEIICHUS 33/1a4H;

J BbIOMpaTh WHQPOpPMAIMIO W3 MCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBAThH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(MOPMALIHIO PA3INYHBIX BUAOB U (POPM IpEICTaBICHHUS;

J CTPYKTYpUpOBaTh HH(POpPMAIHMIO, TMPEACTaBIATh €€ B pasauuHbIX (opmax,
WLTIOCTPUPOBATH I'PahUIecKu;

J OILICHUBATh HAAEKHOCTh HMH(OPMAIMHM IO CaMOCTOSTENHFHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KoMMyHuUKamueHuwle Oelicmeusi, 00ecneyusarom chopmuposanHocmy
COYUANBLHBIX HABLIKOB 00YUAIOUWUXCHL.

Oo0menne:

o BOCIIPUHUMATH U q)OpMyanOBaTI) CY)XICHHUA B COOTBETCTBUU C YCIIOBUAMHU U LECTIAMHA
O6HI€HI/I$[; SICHO, TOYHO, 'PAMOTHO BBIPAXKATH CBOIO TOUKY 3PCHHA B YCTHBIX U MMHUCbMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 110 XO4y PCIICHHUA 3a1a4i, KOMMCHTHPOBATh HOJ'Iy‘-ICHHI:IfI PE3YIbTAT,

o B X0JIe 00CYXKIEHUS 3a7]aBaTh BOTPOCHI IO CYIIECTBY 00CYKIa€MOW TEMBI, IPOOIIEMBI,
pemaeMoi/'I 3aaa4M, BBICKAa3bIBaTb HJACH, HAICJICHHBIC Ha IMOUCK PCEHICHUA; COIIOCTABJIATH CBOU
CYXJEHUS C CYXKJIEHUSMHU JAPYrUX YYaCTHHKOB Juaiora, oOHapyXHBaTb pa3iMuue U CXOJICTBO
TTO3UIIHIA; B KOPPEKTHOU popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o OpCACTABIATE PE3YJLTAThI PECIICHUA 3a4a4d, SKCIICPUMEHTA, UCCICAO0OBAaHM, IMTPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAT BBICTYIUIEHUS C Y4ETOM 3ajad Mpe3eHTAllMd U O0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHunuecTBo:

o IIOHUMATh W HCIOJB30BaTh MPEHUMYIICCTBA KOMaH)IHOI\/’I u HHJIPIBI/I}IyaJIBHOfl pa6OTI)I
IpU peHIeHUH Y4eOHbIX 3a/Jay; NPUHUMATh IeJIb COBMECTHOW JEeSATENIbHOCTH, IIJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpeAeisaTh BUIbI pPabOT, JOTOBApUBATHCSA, OOCYXKIATh
MPOIIECC U pe3ynbTaT pabOThl; 00001aTh MHEHUS HECKOJBKUX JIIOJIEH;

. y4acTBOBATh B TPYNIOBBIX (popMmax paboTsl (00CykaeHHS, 0OMEH MHEHHI, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIIOIHITH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JAPYTHUMHU
YJleHaMUd KOMaHJIbl; OIICHMBATh KAaueCTBO CBOET0 BKJIaJa B OOLIUH MPOAYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvhvle pezynamusnwie Oeilicmsus, obecneduugarom QopmMuposanue cmblCl08blX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCU.

Camoopranuszanms:

J COCTaBIIATh IUIAH, AJITOPUTM pPELICHUS 3aJa4yu, BHIOMPATh CIOCOO pelieHus ¢ y4ETOM
HUMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb:

o BIIQJIETh HaBBIKAMHU I[IO3HABATEIILHON peQieKCUd KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTAaTOB; BIAJETh CHOCOOAMH CaMOMPOBEPKH,
CaMOKOHTPOJISl IpOIlecca U pe3ysibTaTa PeleHusl MaTeMaTUYeCKOi 3a/1a4H;

o MPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH 3a/1a4H, BHOCHUTD
KOPPEKTHUBBI B JCSATENHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMJEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBHE pe3yiabTaTa LEINM U YCIOBHSIM, OOBSCHATh MPUUUHBI
JOCTHIKEHHSI WM HEIOCTIKEHUS Pe3yabTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh OIEHKY
MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb.



[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX IPU PEIICHUU I'€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUAMU: APAILIEIBHOCTh U NEPIEHAUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE PacIoIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMMU: IBYTPAHHBIA YTOJI, TPaHU JBYIPAHHOIO yIia, pedpo JABYTPaHHOTO
yTJIa; JIMHENHBIN YTOJl ABYTPAHHOTO yIia; rpajgycHas Mepa JIBYIPaHHOIO yria.

OnepupoBaTb MNOHATUSAMM: MHOTOTPAHHUK, BBINYKJIBIH M HEBBIIYKJIbIH MHOTOTPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTIOIPAHHUKOB (MMpaMHUAd; MpU3Ma, HPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHMSA JUIS KJIacCH(PHUKAIUU (BBITYKIIbIC
U HEBBIMYKJIblE MHOTOI'PDAaHHUKH; IPaBWJIbHbIE MHOTOIPDAaHHUKH; IpPSIMbIE U HAKJIOHHBIE INPU3MBI,
napauieNenune/ibl).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTh, CE4EHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIOIb3Yysl METO/1 CIIEI0B.

Crpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJE/IOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaxOXJAE€HHWE MEOMETPUYECKHX BEJIIMYMH MO oOpas3laM WM alropuTMawm,
MIPUMEHSST U3BECTHBIE aHATUTUYECKUE METO/bI NIPU PEIICHUH CTAaHAAPTHBIX MaTeMaTH4YeCKUX 3ajaad
Ha BBIYHMCIIEHUE PACCTOSTHUI MEXAy ABYMsI TOUKaMHU, OT TOUKHU JI0 MPSIMOM, OT TOUKH JI0 MIIOCKOCTH,
MEXAY CKPELIUBAIOLIIUMUCS TPSIMbIMHU.

Pemath 3amaun Ha HaxOXJAEHHE T€OMETPUYECKUX BEJIMYUH MO 00pasliaM WM alrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHATUTUYECKUE METOJIbl IPU PEIICHUN CTaHAApTHBIX MaTeMaTHYECKHUX 3ajay
Ha BBIYHCJICHHUE YIJIOB MEKIY CKPELIMBAIOIIUMHUCS MPSIMBIMU, MEXTY MPSAMOI U MIOCKOCTHIO, MEXY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbruucnare 00bEMBI U MIIOLIA[M MOBEPXHOCTEM MHOIOIpaHHHMKOB (MpU3Ma, IUpamMuaa) c
IpUMEHEHHEM (POPMyJ; BBIUUCIATH COOTHOIICHUS MEXIY IUIOIIAAIMH IOBEPXHOCTEH, 00bEéMamMu
101I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH;
LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBHI.

W3BnekaTb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH MH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, NpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTe reomerpuyeckue (akTbl A pELIEHUS  CTEPEOMETPUYECKUX  3ajad,
IPENOoJararliiX HECKOJIbKO IaroB PeIIeHus, €I YCIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU (hopMe.

[IpuMeHnsaTh npocTellline NPOrpaMMHBIE CPEICTBA M 3ICKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npHUMEpbl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B MpHUpOJe M KHU3HH,
pacrio3HaBaTh MPOsIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMyuyEHHBIC 3HAHUS Ha MPAKTHKE: aHAIU3UPOBAaTh peajibHble CUTyallud U
IIPUMEHATh U3YYCHHbIE MOHSTHUS B IIPOLECcCe NMOMCKA PELICHUsT MaTeMaTHYeCKH c(hOpMYyIMPOBAHHOM
po06sieMbl, MOJEIUPOBATh PEAlbHbIE CUTYallUHd Ha A3bIKE T'€OMETPHUH, UCCIENI0BaTh MMOCTPOCHHbIE
MOJIEIM C MCIIOJIb30BAaHMEM TI'€OMETPUYECKMX IOHATHM M TeopeM, ammapara aiaredpsl; peuiarsb
IIPAKTUYECKUE 3a1aUM, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPHUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: LMJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yIoIIMe LUIMHAPHYECKON
MOBEPXHOCTH; HWJIMHAP; KOHUYECKasi MOBEPXHOCTh, 00pa3yrolne KOHUUYECKO MOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3HaBatk Tena BpaieHus (LMIMHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugunupoBaTs B3auMHOE pacioioskeHue chepbl U IIOCKOCTH.



OnepupoBaTh MOHATUSMU: MIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
LIaPOBOM CJIOM, OCHOBAHHUE LIAPOBOT0 CJI0sl, BBICOTA IIAPOBOr0 CJIOS; IIAPOBOU CEKTOP.

Beruncnate 00bEMBI M IUIOIIAM MOBEPXHOCTEH TENl BPAIICHHS, TE€OMETPUUYECKUX T C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BIIMCAHHBIN B chepy U ONMHUCAHHBIN OKOJIO cepsr;
cdepa, BMcaHHas B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHUS MEKTY TUIOIIAISIMHA TTOBEPXHOCTEH M 00bEMaMU TIOTOOHBIX TElL.

N300paxkaTte m3ydaemble (UTYpBI OT PYKH M C TNPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITIOJIHATE (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (DUTYpP: BUJ
CBEpXyY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAIICHUS.

W3Brekarh, WHTEPIPETHPOBATH M MPEOOpPa3OBHIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKHUX (PUTypax, MPEICTABICHHYIO HA YePTEXKax U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBInoiHATE 1EHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha
YUCJIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00J1a/1at0T.

[IpumeHaTs mpaBUIIO apajuIeIenUIe a.

OnepupoBaTh MOHATHUAMH: JICKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, Yrojd MEXKAY BEKTOPAMH, CKaJspPHOE
MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMmmy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIO, YrOJ MEXKIYy BEKTOpPaMHU,
CKAJISIPHOE MTPOU3BEICHUE, PACKIIABIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBarh MJIOCKOCTh YPABHEHUEM B JE€KAPTOBOU CHCTEME KOOPJIMHAT.

[IpumensTh  reomeTpuueckue  (PaKTBl  UIsI  pPEHICHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIOJIaraloINX HECKOJIbKO II1aroB PEHIeHHUs], €ClId YCIOBHUS IPUMEHEHUS 3ajaHbl B IBHOU Qopme.

Pemrate mpocreiinmme reoMeTpuyecKre 3aJadyd HAa NPUMEHEHUE BEKTOPHO-KOOPJIMHATHOIO
METOJa.

Pemrarp 3amaun Ha [10KAa3aTeNbCTBO MATEMATHYECKMX OTHOUIEHUHM M HAXOXKICHUE
reOMETPUUECKUX BEJIMYHH M0 o0pa3laM WM alropuTMaM, NPUMEHSSI W3BECTHBIE METOJbl IpH
pEeLIeHUN CTaHJAPTHBIX MAaTEMaTHYECKUX 3a1a4.

[IpuMeHATh mNpoCTEMIINE NPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe mNpuUMEpbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJNydEHHBIE 3HAHWUS HA MPAKTHKE: aHAIM3UPOBATh pPEAIbHBbIE CUTyalUud U
MPUMEHSITh U3YUYEHHBIE MOHATHS B MPOLIECCE MOUCKA PEIICHUs MaTeMaTHUecKu cOopMyIUpOBaHHOU
poOIeMbl, MOJEIUPOBATh peallbHbIE CUTYyallud Ha SI3bIKE T'€OMETPUHU, MCCIEAO0BATH MOCTPOCHHBIE
MOJENU C HKCIOJb30BAaHHMEM TI'E€OMETPHUECKUX IOHITUA W TEOopeM, amrmapara aiareOpbl; peuarh
MPAKTUYECKHE 3a7a4l, CBSI3aHHbBIE C HAXOXKICHUEM F€OMETPUUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HanMenoBase PAsIeon i TeM NPOPAMMEbL KonTpoabbre Mpaxtuucckue JuiekTpoHHble (UM(ppoBbIe) 00pasoBaTebHbIE
n/n Bcero pecypcbl
padoThI padoThI

1 Baenenue B crepeoMeTpuio 10 bubnmnoreka [{OK https://m.edsoo.ru/1c209e37
2 Hpsuzie u [LIOCKOCTH B TIPOCTPAHCTBE. Hapamensrocts 12 1 Bbubnunoreka I{OK https:/m.edsoo.ru/1¢209e37

MIPSIMBIX U IJIOCKOCTEH
3 [leprieHAUKYIAPHOCTH MPSIMBIX U TIIOCKOCTEH 12 bubnnoreka [{OK https://m.edsoo.ru/1c209e37
4 YTIIBI MEXTY NPSIMBIMU U IUIOCKOCTSIMU 10 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
5 MHororpaHHuKu 11 1 bubnnoreka [{OK https://m.edsoo.ru/1c209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubnnoreka [{OK https://m.edsoo.ru/1c209e37
7 IToBTOpEeHME: CEeueHUs, PACCTOSHUS U YIIIBI 4 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuecTBo 9acoB

Ne JJIeKTpoHHbIe (UH(PPOBBLIC) 00pa3oBaTeJbHbIE
HaumMeHoBaHme pa3fies10B M TeM NMPOTrPaMMbl KonTpoabnbie IpakTnueckue
n/n Bcero pecypcbl
padoThI padoTsI
1 Tena Bpamenus 12 bubnmnoreka [{OK https://m.edsoo.ru/1c209e37
2 OOBEMEI Tel 5 1 Bbubnunoreka I{OK https:/m.edsoo.ru/1¢209e37
3 BexTops! 1 KOOpAMHATH! B IPOCTPAHCTBE 10 1 bubnnoreka [{OK https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AINS 3HAHHUIA 7 1 bubaunoreka ITOK https:/m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB 10 I[TPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmmdecTBo 4acoB
Ne Tema Vpoka K n Jara DJIeKTPOHHBI¢ HU(POBLIE 00pa3oBaTe/bHbIE
o/ yp Beero OHTPOJIbHBIE PAKTHYECKHE | \ovuopya | pecypest
padoThI padoThI
OCHOBHBIE TOHSTHS CTEPEOMETPHH: TOYKa, TNpsMasi,
IUIOCKOCTh, TpocTpaHcTBO. [IpaBmiia m300pakeHUs Ha
1 pocTp P . p 1 Bbubnnoreka I{OK https://m.edsoo.ru/aecc77cd
pUCYHKaX: W300pakeHUs] IUIOCKOCTEH, NapaulenbHbIX
TIPSIMBIX (OTPE3KOB), CEPENIMHBI OTPE3Ka
[ousttus: repeceKaronecs TUIOCKOCTH,
2 P 1 1 bubaunoreka L{OK https:/m.edsoo.ru/2d8a9¢99
TiepeceKarolecs npsiMasi ¥ II0CKOCTh
[ousttus: TrepeceKaronecs TUIOCKOCTH,
3 P i 1 bubaunoreka L{OK https:/m.edsoo.ru/db685¢73
TiepeceKarolecs npsiMasi ¥ II0CKOCTh
3HaKOMCTBO C  MHOTOTpaHHHMKaMH,  H300pakeHHe
4 MHOTOTPAaHHUKOB Ha pHUCYHKaX, Ha MPOEKIHMOHHBIX | | bubnnoreka I{OK https://m.edsoo.ru/a63959ed
yepTexax
HauanbsHble cBeieHUs 0 KyOe M MUpaMHUIE, UX Pa3BEPTKH
5 A y Pamil p p 1 bubaunoreka L{OK https://m.edsoo.ru/b30dff38
u Mojieni. CedeHursi MHOTOIPDaHHHKOB
HauanbHble cBefieHUs O KyOe M MUpPaMHIC, UX Pa3BEPTKU
6 . Y PAMIIE, TX paspep 1 BuGmotexa LIOK https:/m.edsoo.ru/3d8ffd32
u Mozenu. CeueHHs: MHOTOIPaHHUKOB
Ionsitue 00 aKCHOMaTHIECKOM MOCTPOCHUHU
7 CTepeOMEeTpPUH: aKCHOMBI CTEpPEOMETPUH U cieAcTBus u3 | 1 bubnuoreka [{OK https://m.edsoo.ru/OccScdfe
HHUX
Ionsitue 00 aKCHOMAaTHYECKOM MOCTPOCHUHU
8 CTepeOMeTpUH: aKCHOMBI CTEpEOMETPUH U CleAcTBUs u3 | 1 bubnuoreka I{OK https://m.edsoo.ru/239c8cb4
HHUX
IonsiTne 00 AKCHOMAaTHYECKOM MOCTPOCHUHU
9 CTepeOMEeTpPUH: aKCHOMBI CTEpPEOMETpUH M cieaAcTBus u3 | 1 bubnuoreka I{OK https://m.edsoo.ru/65¢6b106
HHUX
IonsrTne 00 AKCHOMAaTHYECKOM MIOCTPOCHUH
10 CTepEeOMEeTpUH: aKCHOMBI CTEPEOMETPUH M CIeACTBuS u3 | 1 Bubnuoteka [IOK https://m.edsoo.ru/258fc245
HHUX
B3anmHOe pacnonokeHne MpSIMBIX B IPOCTPAHCTBE:
11 TIepeceKaromunecs, napajuieldbHble W CKpemmBarommecs | 1 Bubmorexa ITOK https://m.edsoo.ru/1a2520f6
TIpsSMBbIE
[TapannenbHOCTb NPSAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE:
12 mapasuiebHbIe TIpsIMBIE B npocTpaHcTse; | 1 Bbubmmoteka LIOK https://m.edsoo.ru/93ad36b3
MApaJIIETbHOCTD TPEX MPSIMBIX
[TapannenbHOCTb NPSAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE:
13 P P . poctp 1 bubmmoreka ITOK https://m.edsoo.ru/ee1d19b9
[MapamiensHOCTH NPSMOI 1 TIIIOCKOCTH




14 VYTl ¢ COHANIPABIEHHBIMY CTOPOHAMU 1 bubnnoreka ITOK https://m.edsoo.ru/9f4071b9

15 Yron MeXIy MpSIMBIMHU B IPOCTPAHCTBE 1 bubnnoreka [{OK https://m.edsoo.ru/fe733862

16 Yrosn Mex 1y NpsIMBIMU B IPOCTPAHCTBE 1 bubnmnoreka I{OK https://m.edsoo.ru/2935a9a0

17 [TapasmiensHOCTh MIIOCKOCTEN: MapaieNibHble IIockocTn | 1 bubnmnoreka I{OK https:/m.edsoo.ru/2e18f255

18 CBoiicTBa napansenbHbIX INIOCKOCTEN 1 bubanoreka IIOK https:/m.edsoo.ru/e504d656

19 Tpocreiitue npoCTaHCTBEHHbIE (PUIYPHI Ha TIOCKOCTH: 1 Bbubaunoreka I{OK https:/m.edsoo.ru/4a28dc02
TeTpasap, Kyo, mapaiesaenunes

20 IToctpoenue ceueHuit 1 bubnnoreka [HOK https://m.edsoo.ru/1d434d0f

21 [TocTpoenue ceueHnii 1 bubnmnoreka [{OK https://m.edsoo.ru/ec26fe5d

22 Kontponbnas paGora no Teme "Tpsmbic u HHOCKOCTI:I,,B 1 Bubmuoreka [1OK https://m.edsoo.ru/9a0a9e56
npoctpaHcTie. [lapamienbHOCTh NPSIMBIX U IIIOCKOCTEH

23 TeprienmaxysapHoCTS TpAMOH " TUIOCKOCTH. |y bubaunoreka I{OK https:/m.edsoo.ru/b19f6a5d
NepIeHANKYJSIPHBIE MIPSMBIE B TPOCTPAHCTBE

24 Tpaubie  napanienbuic M NEPNCHMKYIIPHBIE K 1 bubaunoreka [{OK https:/m.edsoo.ru/Oacl1¢95
IJIOCKOCTH

25 TpaMbie  mapaneibapie M HEPUCHIMKYIPHRIC K 1 bubnnoreka LIOK https://m.edsoo.ru/ba545966
IJIOCKOCTH

26 [Tpr3Hak neprneHIuKyIIPHOCTH NPSIMOM U TNIOCKOCTH 1 bubnuoreka [{OK https://m.edsoo.ru/f85bfc46

27 [Tpr3HaK NeprneHIuKYIIPHOCTH IPSMOH U INTOCKOCTH 1 bubnuoreka [{OK https://m.edsoo.ru/79165d15

28 Teopema o psAMOii IEPIICH TUKYIISIPHOM TIOCKOCTH 1 bubnuoreka [{OK https://m.edsoo.ru/635¢5087

29 Teopema o psAMOii IEPIICH TUKYISIPHOM TIOCKOCTH 1 bubnunoreka [{OK https://m.edsoo.ru/bd3745f8

30 Teopema o psAMOii IEPIICH TUKYIISIPHOM TIOCKOCTH 1 bubnuoreka [{OK https:/m.edsoo.ru/7d18834b

31 TeprieH/ MKy 1A M HAICIOHHBIC: PACCTOARHE OT TOUKH 210 | Bubmoteka LIOK https://m.edsoo.ru/33c¢477d3
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TIFIOCKOCTH

32 TepreH/ MKy 1Ap ¥ HAICIOHHBIE: PACCTOAHHE OT TOUKH 210 | Bubmoteka LIOK https:/m.edsoo.ru/66fefadd
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TIFIOCKOCTH

33 Tepres/ MKy 1Ap M HAICIOHHIE: PACCTOARHE OT TOUKH 21O | Bubmmoteka LIOK https:/m.edsoo.ru/a5b7b8e3
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0 IFIOCKOCTH

34 TlepreH/ WKy IAp 1 HAKIOHHEIC: p%CCTOﬂHHe OT TORKI 10 1 Bubmoreka LIOK https://m.edsoo.ru/dbee22bc
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TFIOCKOCTH

35 YIIbl B TPOCTPAHCTBE:  YTON  MEKIY [PAMOH M | Bubmotexa L{OK https:/m.edsoo.ru/6b61b2b4
TIOCKOCTBIO

36 JIByrpaHHbIA yToJ, TMHEWHBIA yrol JBYTPaHHOT'O yIiia 1 Bbubnuoteka [IOK https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHEIA yToJ, THHEWHBIA yrol IBYTPAaHHOTO yria 1 bubmmorexa [IOK https://m.edsoo.ru/c7c777ed

38 TleprieHnKyIApROCTS [TOCKOCTEH: MPHSHAI | Bubnmoteka LIOK https://m.edsoo.ru/ec3e2da3
NEPIEHUKYISIPHOCTH IBYX INIOCKOCTEH

39 TleprieRanKyIApHOCTS TLTOCKOCTEH: MPHSHAI | Bubmmoteka LIOK https://m.edsoo.ru/ed9e2a8e

TICPICHANKYIIAPHOCTH ABYX IUTOCKOCTEH




HepHeHI[I/IKyJ'IHpHOCTB IUIOCKOCTEH: IIpU3HAK

40 o bubanoreka [{OK https:/m.edsoo.ru/ba75dc57
TIePIEHANKYISIPHOCTH IBYX IIOCKOCTEH

41 TeopeMa o Tpéx NnepneHuKyIsIpax bubnnoreka ITOK https://m.edsoo.ru/e4972cdc

42 TeopeMa o Tpéx mepneHIuKyIsIpax bubnmoreka I{OK https:/m.edsoo.ru/52188a7d

43 TeopeMa 0 TpEX MepIICHIUKYIIPAX Bubmoreka [1OK https://m.edsoo.ru/9f246736
KontponbHast padora mo temam "lleprneHIuKyIsIpHOCTh

44 NpsIMBIX U TIockocTed" M "YIIBl MEXIy NpsMBIMU U bubnnoreka I{OK https:/m.edsoo.ru/5b971ef3
IIOCKOCTSIMU"
[lonsiTHE ~ MHOrOrpaHHHMKA,  OCHOBHBIE  DJIEMEHTHI

45 MHOTI'OTpaHHHKA, BBIMYyKJIBIE u HEBBITYKJIbIE bubnnoreka I{OK https:/m.edsoo.ru/2d24e873
MHOTOIpaHHUKH; pa3BEPTKa MHOTOIpaHHUKA
[Mpuzma: n-yrompHas TpuU3Ma; TpaHH ¥ OCHOBAaHUS

46 MPU3MBL; TIpsIMas ¥ HAKJIOHHAs TNPHU3MBL; OOKOBask U bubnnoreka I{OK https://m.edsoo.ru/b4ad63ad
TIOJTHAS! TOBEPXHOCTH IPH3MBbI
n o

47 APALTEICITIICH, - [IPAMOYTOABHEIM HapaACTCIHICH 1 Bubmuoreka [1OK https://m.edsoo.ru/8a7be683
€ro CBOMCTBa
HI/IpaMI/I}laZ Nn-yrojbHas nvupamMuga, rpaHud U OCHOBaHUE

48 NUpaMuIbl; OOKOBasi M MOJHAS OBEPXHOCTh MUPAMHU/IbI; bubnuoreka [{OK https://m.edsoo.ru/fblcd0as
IpaBUJibHasg 1 yceqéHHaﬂ nmipamMujia
HpaBI/IHBHBIC MHOT'OI'pPaHHUKHU: TIOHATHUC IIPABUIIBHOI'O

49 MHOTOTPAHHHIKA, TPABIILHAL TPHU3MA M TPABKILHAT Bu6miorexa LIOK https:/m.eds00.ru/074c8865
NUpaMMza; TpaBUiibHAas TpPEYroibHas MNHpaMHIa U
NIPaBUIIBHBIH TETpasdap; Kyo

50 TlpescTapieiue O - NPABUIBHBIX  MHOIOMPAHHHKAX: Bu6suorexa LIOK https://m.edsoo.ru/a0fddSbf
OKTaxJIp, AOJEKAdAP U UKOCAJAP.
CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO

51 TOUKH, MPAMOI, ILIOCKOCTH. IJIEMEHTEI CHMMETpUH B bubnnoreka I{OK https://m.edsoo.ru/b9e777d9
UpaMuIax, napasuleNenuieax, MPaBIIBHBIX
MHOT'OIpaHHHKaX

52 Beruenienne  oleMEHIOB  MHOTOTpaHHMKOB:  péOpa, bubanoreka [TOK https:/m.edsoo.ru/6¢cdbecef
JMATOHAJIN, YTJIBI
[Tnomans 60KOBOM MOBEPXHOCTH U TOIHOW IMTOBEPXHOCTU

53 MpsIMOM TPU3MBI, IDIOMIagh OCHOBaHWM, Teopema o Bbubmorexa LTOK https://m.edsoo.ru/37d84157
OOKOBOH MOBEPXHOCTH NPSIMOU MIPU3MBI
[Iomans OOKOBOH IMOBEPXHOCTH W  IOBEPXHOCTHU

54 MIPABIJIFHON THpaMUIBI, TEOpeMa O TUIOMIATH OOKOBOH Bbubmmoreka [TOK https://m.edsoo.ru/5603e30b
MOBEPXHOCTU YCEUEHHON NUPAMHU/IBI

55 Kontponpras padora o reme "MHOrorpaHHIKA" Bbubmmotexa LIOK https://m.edsoo.ru/a95f5c04

56 [onsiTHE 00 00BEME Bbubmmoreka [TOK https://m.edsoo.ru/7ad0020b

57 O06BEM mpamMuIsI bubmmoreka [TOK https://m.edsoo.ru/235171b3




58 O0BEM paMuIBI 1 bubmoreka [TOK https://m.edsoo.ru/f47dfefd
59 O0BEM paMuIBI 1 bubmoreka [TOK https:/m.edsoo.ru/79¢10312
60 O0BEM paMuIBI 1 bubmoreka [1OK https://m.edsoo.ru/2faadc3f
61 OOBEM IPU3MBI 1 Bbubnmnoreka L{OK https://m.edsoo.ru/79853608
62 OOBEM IPU3MBI 1 bubanoreka I{OK https:/m.edsoo.ru/1e053890
63 OO0BEM IPU3MBI 1 bubmoreka [TOK https://m.edsoo.ru/482d3f51
64 Konrporsraz " patora o reme O6nEME! 1 Bubmoreka [1OK https://m.edsoo.ru/28a6573¢
MHOTOPaHHHUKOB
65 Mostopere, o6o6ume1me CHCTEMATHIAWA - SHAMMH. | Bubmoreka [1OK https://m.edsoo.ru/098bedad
ITocTpoeHue cevueHuii B MHOTOIPaHHHUKE
[loBTOpeHue, 000OIICHHE CHUCTEMATH3alMs 3HAHUIL.
66 Boruucnenne PACCTOAHUM. MCXILY JIBYMA TOHUKAMH, OT |y bubaunoreka L{OK https:/m.edsoo.ru/f7792ba9
TOYKH JI0 TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIUBAIONUMHUCS TPSIMBIMH
67 HToroeast KOHTpoOJIbHAS paboTa 1 bubmmoreka ITOK https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, 000OIICHHE CHCTEMATH3alUs 3HAHHM.
6§ | DPIUMCICHHC  YIJIOB: ML — CKpCUWMBAIOWWMHCA | Bu6nnorexa LIOK https://m.edsoo.ru/56765¢8b
MpsAMbIMH, MC)KZ[y npsAMOU M IIOCKOCTBIO, ﬂBy]"paHHI)IX
YIJIOB, YIJIOB MEKIY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KJIIACC

KoanuecTBo 4acoB

Ne Hara DJIEKTPOHHBbIE nugposbie
n/n Tema ypoxa Bcero Korrposnaste | IpaxTaeckue H3y4eHus | o0pa3oBaTelIbHbIE PecypcChl
padoThI padoThI

1 Chepa W map: UCHTp, pajMyc, JMAMETP; IVIOMALEL 1 Bbubnnoreka [{OK https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTH c(hepbl

2 Bsanwmoe - pacnionoxernue C.(bepI)I 1 TUIOCKOCTHL 11y bubmoreka [1OK https://m.edsoo.ru/bed12a43
KacaTelbHasl ITIOCKOCTh K cdepe; miomais chepbl

3 HI/IJz;ipameHHe cbepbi, mapa Ha miockoctu. Ceuenis 1 Bbubnunoreka [{OK https://m.edsoo.ru/bc15f72
Hunuaapuaeckas MTOBEPXHOCTH, obpasyroriue

4 LWINHAPUYECKOH TMOBEPXHOCTH, OCh IMIMHApHYecKol | 1 bubnuoreka [{OK https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTHU
Huwnmuaap: ocHoBaHus ©  OOKOBas  MOBEPXHOCTb,

5 oOpasyrolass ¥ OCb; IUIOLIaAb OOKOBOM M momHOM | 1 bubmuoreka I1OK https://m.edsoo.ru/188f6216
IIOBEPXHOCTH
W300pakeHne IMIMHApPA Ha IUIOCKOCTH. Pa3BépTka

6 WJIMH/IPA. Ceuenust LWTHHIpA (mtockocThio, | 1 bubnuoreka I{OK https://m.edsoo.ru/016e25eb
HapaJuIeNbHOM WK NEePIeHAUKYISIPHON OCH IIMIIMHpA)

7 Konuueckas - nosepxnocts, o6pa3y10Lu1/£e KOHMHCCKOR bubmmoreka IIOK https://m.edsoo.ru/c94ba09b
MIOBEPXHOCTH, OCh M BEpIIMHA KOHUUECKOH MOBEPXHOCTH

8 Konyc: ocnosanne u sepumna, oSpasyiomas u ock; | Bubmmoteka LIOK https:/m.edsoo.ru/897dd3b2
ILIONIA1b OOKOBO# U IOJHOM MOBEPXHOCTH

9 Y CeuEHHEIT KOHYC: 0GPa3yIOUHE W BICOTa; OCHOBAHMA M | Bu6miorexa LJOK https:/m.edsoo.ru/1468bab3
OOKOBasi MOBEPXHOCTh
N3zobpakeHne koHyca Ha IIOCKOCTH. Pa3BépTka KoHyca.

10 Cedenms  KoHyca  (IVIOCKOCTBIO,  MApAENbHOI | Bubmoteka LIOK https:/m.edsoo.ru/Obde 1be8
OCHOBaHMIO, U IUIOCKOCTBbIO, TPOXOJIIIeH  4epe3
BEPILIHUHY)

11 KomOuHamnms Ten BpamieHns: 1 MHOTOTPaHHUKOB 1 Bbubmmoreka IIOK https://m.edsoo.ru/3cef10e5

12 MHOrOrpaHHuK, OMHMCaHHBIH okoo — chepht; chepa, | Bu6smorexa [IOK https:/m.edsoo.ru/0b136158
BITMCAHHAS] B MHOT'OTPAaHHHK WITH B TEJIO BPAIICHHS

13 TTousarie 00 00béMe. OCHOBHBIE CBOHCTBA 00BEMOB TENT 1 Bbubmorexa ITOK https://m.edsoo.ru/26a03fb7

14 O0BéM mIMHIpa, KOHyca 1 Bbubmorexa LIOK https://m.edsoo.ru/5513d87b

15 O06BéM mapa u miomans chepsl 1 bubmmoreka [TOK https://m.edsoo.ru/d189bde2

16 TlonoGrere Tena B mp OCTRaHCTB..e - CooTHOMIEHNs MEXY 1 Bbubmmoreka [TOK https://m.edsoo.ru/810cfleb
IUIOIAISIMHA TTOBEPXHOCTEH, 00bEMaMH MMOOOHBIX Tel

17 Komponsuad pabora mo Temam "Tema Bpamemms” u 1 1 bubmmoreka ITOK https://m.edsoo.ru/4a33a8ab

"O6bemsbl TET"




18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 Bbubmmoreka [{OK https://m.edsoo.ru/5caefc1b

19 CioxeHne U BEIYUTaHNE BEKTOPOB 1 bubnnoreka I{OK https://m.edsoo.ru/23f4f089

20 YMHOXKEHUE BEKTOpa Ha YUCIIO 1 bubnnoreka ITOK https://m.edsoo.ru/dee379eb

21 Pasnoxenne  BekTopa 1m0 TpEM  HEKOMILIAHADHAIM 1 bubnnoreka [{OK https://m.edsoo.ru/a28fd74e
BekTopam. [IpaBuito napaurenenumnesna

22 PeIuHeHH? 3ajat, CBAAHHBIX € HPUMCHCHHCM TIPABUIL | -y bubanoreka L{OK https://m.edsoo.ru/5a827900
JICHCTBHH C BEKTOpaMH

23 KoopHaTHO-BEKTOPHbI  METOA  mpH  pemenun 1 Bbubanoreka [{OK https://m.edsoo.ru/d3alfe30
TeOMETPUUECKHX 33124
[IpssmoyronbHast cucTeMa KOOpAWHAT B IPOCTPAHCTBE.

24 Koopnunater  Bekropa. Ilpocreiimme 3amaum B | 1 bubnuoreka [{OK https://m.edsoo.ru/48db7058
KOOpJIMHATAX

25 Yron Mexily BeKTopami. CKalApHOC MPOW3BEACHHC 1 bubaunoreka L{OK https:/m.edsoo.ru/725effc4
BEKTOpPOB

26 Brruncnenue yrinoB Mexy IpSMBIMH U IIJIOCKOCTSIMHU 1 bubanoreka I{OK https://m.edsoo.ru/8efbe78e

27 Konrpomsnas p’e'160Ta 1o Teme "BeKTOphI M KOOp/WHATEI 1 bubaunoreka [{OK https:/m.edsoo.ru/77¢22fc5
B IIPOCTPAHCTBE
[ToBTOpeHue, 00OOIIEHHEe M CUCTEMaTH3alMs 3HAHHU.

28 OcHoBHble  (urypsl,  ¢dakTbhl, Teopembl  Kypca | 1 bubnuoreka I{OK https://m.edsoo.ru/1780baSd
IJIAHUMETPUU
[ToBTOpenue, 0000LICHUE K CHUCTEMATH3AIMs 3HAHUIA

29 OcHoBuble  ¢urypsl,  ¢Gakrtbl,  Teopembl  Kypca | 1 bubnuoreka I{OK https://m.edsoo.ru/078cd184
IUIAHUMETPHH

30 Tosropene, obobuiere  cHCTEMATHANA SHAHMI. 1 bubanoreka LIOK https://m.edsoo.ru/7491efe0
3aauu MIAHUMETPUU ¥ METOJIbl UX PELICHUS

31 IosTopenue, obobilienne i CHCTEMATH3AUUA SHAHMH. | Bu6miotexa 1IOK https://m.edsoo.ru/4dffda97
3a/1auu MIAHUMETPUU M METOJIbl UX PEIICHUSI
[ToBTOpeHue, 0000IICHHE ¥ CHUCTEMATH3AIMS 3HAHUIA

32 OcHoBuble  ¢urypsl,  ¢GakTbl,  TeopemMbl  Kypca | 1 bubnuoreka I{OK https://m.edsoo.ru/74b2ad91
CTepeOMETpHUH

33 UroroBasi KOHTpONbHas paboTa 1 bubnuoteka [IOK https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 0000IIEHHE 1 CHCTEMATH3AIINS 3HAHUI 1 Bbubmmorexa IIOK https://m.edsoo.ru/f465d10e

OBIHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




MPOBEPAEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHHUSA OCHOBHOMU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kon . .

HpoBepsIEMOro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHsI OCHOBHOI 00pa30BaTeJbHOW NMPOrpaMMbl CpeIHero

pesyabTaTa o01ero odpazoBanus

7 I'eomerpus

7.1 OmnepupoBath MOHATHIMH: TOYKA, IPsMast, TTIOCKOCTh

7.2 [TpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSI N3 HUX ITPU PEIICHUH T€OMETPHUYECKHX 3a/1a4

7.3 OmnepupoBaTth MOHATHIMU: NTAPAJLIETHHOCTD U MEPICHUKYIISIPHOCTD MPSIMBIX U TJIOCKOCTEH

7.4 KnaccudumpoBaTh B3auMHOE pacroiioyKeHHe NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE

75 OmnepupoBaTh MOHATHSAMU: JBYIPaHHBIH YTojl, TPaHH ABYTPaHHOTO yria, peOpo ABYTPaHHOTO yIia, JIMHEHHBIN
yTOJI ABYTPaHHOTO YIJIa, FpagycHas Mepa ABYTPaHHOTO yria

76 Onepnposazb TIOHSITUSIMUA: MHOTOTPaHHUK, BBITYKJIBIH M HEBBITYKIIBI MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
NpaBWIBHBIA MHOTOIPaHHHUK

7.7 Pacrnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPaHHUKOB (IIMPaMuia, MpHU3Ma, IPsIMOYTOJIbHBIN NapauleNnenumne, Kyo)

73 KnaccudunmpoBaTb MHOTOrpaHHHKH, BBIOWpas OCHOBaHHsS JUIS KJIACCU(HKALMK (BBITYKIblE M HEBBITYKIIbIE
MHOTOIPaHHUKH, PAaBUJIbHBIE MHOTOIPAHHUKH, NIPSIMbIE Y HAKJIIOHHBIE ITPU3MBI, TTApaJUIeNeUTIEb])

7.9 OnepupoBaTth MOHATHIMH: CEKYIIAs IFIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB

7.10 OOBSICHSTH IPUHLMUIBL TOCTPOEHHSI CEYSHUI MHOTOTPaHHUKOB, UCTIONB3YsI METO]I CJISJI0B

711 CTpouTh CEYeHUs] MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBINONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHCYHKOB

) NPOCTHIX 00BEMHBIX (DUTYDP: BHJ CBEpXY, COOKY, CHU3Y

Pemath 3a/1auu Ha HaXOX/ICHWE F€OMETPHUYECKHX BEIMYMH MO 00pasliaM WM allTOpUTMaM, MPUMEHsIS H3BECTHBIE

7.12 AHAJMTUYECKUE METOJIbI MIPU PEUICHHH CTaHJAPTHBIX MaTEMaTHYECKUX 3aJlad Ha BBIYHMCIICHUE PACCTOSIHUI MEXIy
JIBYMsI TOYKaMH, OT TOUKH JI0 TIPSIMOM, OT TOYKH JI0 TFIOCKOCTH, My CKPEIMBAIOIIMMHCS IPSIMBIMU
Pemath 3a/1aui Ha HAXOXK/IEHWE TEOMETPUUECKHUX BENMYMH MO 00pasliaM WM aJIrOPUTMaM, IPUMEHSsI U3BECTHBIC

7.13 aHAJINTUYECKUE METOABl IPH PEIICHUHM CTaHIAPTHHIX MAaTEMAaTHYECKHX 3aJad Ha BBIYMCICHHE YIVIOB MEXIY
CKPELIMBAIOIMMHUCS IPSIMBIMH, MEXIY NPSMOH M INIOCKOCTBIO, MY INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

714 Brrancnate 00bEMBI M IIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMUa) ¢ IpUMeHeHHeM (opMyd,
BBIYUCIIATH COOTHOLIEHHS MEXY IUIOIAIIMHU TIOBEPXHOCTEH, 00bEMaMH MOAOOHBIX MHOIOTPaHHHUKOB

715 OnepupoBaTh MOHATHAMH: CUMMETPHS B IIPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh CHMMETPHH, LEHTP, OCh U
IJIOCKOCTh CUMMETPUH (UTYPBI

716 W3Bnekats, npeoOpa3oBBIBATh M HHTEPIPETUPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX
¢urypax, npeacTaBICHHYIO Ha YepTeXKaX M PUCYHKAX

717 [IpumensaTe reomerpuyeckue (axThl I pPELICHHsS CTEPEOMETPHUYECKHX 3alad, IPEIOoNararollfX HECKOIbKO
IarOB PEIIEHMs, €CIIM yCIIOBHUS NPUMEHEHHUS 3a1aHbl B IBHOU (opme

718 [IpumensaTh mpocTeine mporpaMMHbBIE CPEACTBAa U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI NP PEICHUH
CTEpEOMETPHUECKHX 3313

719 [lpuBomuTs TpHMeEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B INPUPOAE W JKHM3HH, PACHO3HABATH IPOSBICHUE
3aKOHOB I'€OMETPHH B ICKYCCTBE
[IpuMeHATh TONyYeHHBIE 3HAHWS Ha NMPAKTHKE: aHAIW3UPOBATH peaibHble CUTYAallHd U NPHUMEHSTh H3YydECHHBIE
TIOHATHS B MPOLIECCE MOMCKA PEIICHUS MAaTeMaTHYeCKH c(hOPMYIHUPOBAHHOM MPOOIEMBI, MOICTPOBATh PeabHbIE

7.20 CHTYaLlUH Ha SI3BIKE TEOMETPHH, HCCIIEI0BATh OCTPOSHHBIE MOJIENH C HCIIOIB30BAHUEM I€OMETPUIECKUX NOHATHI
W TeopeM, ammapara anreOpbl, pelarh NMPaKTHYeCKue 3aladd, CBA3aHHBIC C HAXOXKICHHEM TI'eOMETPUYECKHX
BEJIMYHMH

11 KIIACC

Kon . .

HpoBEpsIEMOro IIpoBepsieMble mpeAMeTHBIE Pe3YJIBTATHI OCBOEHHS] OCHOBHOH 006pa3oBaTeIbHOI NMPOrpPaMMBbl CpelIHero

pesy.ibTaTa o01ero odpazoBaHus

6 I'eomerpus

6.1 OrneprpoBaTh IMOHATHAMHU: LWIMHAPUYECKAs IIOBEPXHOCTh, OOPa3yIOIlHe LIIMHIPUYSCKOW IOBEPXHOCTH,
LJIMHP, KOHNYEeCKasi MOBEPXHOCTh, 00pa3yroline KOHNYECKOH MOBEPXHOCTH, KOHYC, chepruecKasi OBEPXHOCTh

6.2 PacniozHaBaTh Tea BpameHus (IMIMHAP, KOHYC, cdepa H map)

6.3 OOBsICHITH CTTOCOOBI OJTYYESHHUS T BPAIICHHS

6.4 KnaccudumpoBaTh B3auMHOE pacIiooKeHHe cepbl U IIIOCKOCTH

6.5 OmneprpoBaTh MOHATHSIMU: IIAPOBON CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTA, IIApPOBOW CIIOH, OCHOBAaHHE




ITapoBOro CJjios, BbICOTA IAPOBOI'0O CJ104, HIapOBOﬁ CCKTOp

6.6 Beruncisite 00BbEMBI U IJIONIAM TOBEPXHOCTEH TEN BpallleHHMs, TEOMETPHUECKHX Tell ¢ IpUMEHeHneM (opmyn
6.7 OmnepupoBath MOHITHSIMA: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMUCAHHBIN OKoio cdepbl, chepa, BIMCaHHAS B
MHOTOTPaHHHK WJIH TEJIO BPaIICHHs
6.8 BBIUHCIISATE COOTHOMIEHHUS] MEXTY IUIONIAIIMH TOBEPXHOCTEH M 00bEMaMu MOTOOHBIX TeN
6.9 N300paxaTh n3ydaemMble pUIypHI OT PYKH M C IPUMEHEHHEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BeImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUCHHUS TeJl BpALLCHUS
6.11 W3Bnekatb, WHTEPIPETHPOBATh W TNPeoOpa3oBBIBATh WH(OPMALMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
) ¢durypax, npeiCcTaBIeHHYIO Ha YepTexax M PUCYHKAX
6.12 [IpumensaTh reoMeTpuueckre (GaxkThl IS PEIISHUS CTEPEOMETPHYECKHX 3ajad, IMPEAIoNaraoniX HECKOIBKO
) [1aroB peleHus], €CIH YCIOBHS NPUMEHEHUs 3a/1aHbl B SIBHOH (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbImonHATh NEHCTBUS CIOKEHHsT BEKTOPOB, BHIYUTAHHUS BEKTOPOB M YMHOXEHHSI BEKTOpa Ha YHCIIO, OOBSCHSATH,
) KaKMMHM CBOMCTBAMH OHH 00JIa/Ial0T
6.15 [TpuMeHATH paBIIIO NapasiesenuIeaa MPU CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMM: JI€KApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIb BEKTOPA, PaBEHCTBO
6.16 BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpaMH, CKaIsIpHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE 1
KOMIUIaHAPHBIE BEKTOPHI
6.17 Haxonute cyMMy BEKTOPOB M MPOM3BEIEHHE BEKTOpa Ha 4YHCIO, Yroidl MEXIy BEKTOpaMH, CKaJISIpHOE
IpOU3BeICHHE, PACKIAABIBAT BEKTOP MO0 JBYM HEKOJIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh JIOCKOCTh YPaBHEHHEM B JIEKAPTOBOH CHCTEME KOOPAMHAT
6.19 PemiaTh mpocteiiiye reoMeTpuieckre 3aaui Ha IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO MeTo/1a
6.20 PemiaTth 3aaun Ha JIOKa3aTelbCTBO MAaTEMAaTHYECKMX OTHOIIEHHM M HaXOXXJCHHE TeOMETPHUECKHX BEIMYHH IO
o0pas3iaM Wi aIropuT™Mam, IPUMEHsIsl I3BECTHBIE METO/IbI IPU PEIICHUH CTaHIAPTHBIX MaTeMaTHUECKUX 3aa4
6.21 [TpumeHsTh npocTellnre MPOrpaMMHbBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI MPU pEIICHUH
CTEPEOMETPUUECKUX 3a]a4
6.22 [IpuBoauTh HpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPONE M KHU3HU, PACIO3HABATH IIPOSBIICHUC
3aKOHOB I'€OMETPHUH B UCKYCCTBE
IIpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTHKE: aHAIW3UPOBATH PEalbHbIE CUTYalluHM U MPUMEHITb H3y4EHHbIC
HOHATHSA B IPOLIECCE MOMCKA PEIEeHH MaTeMaTHYeCKH C(OPMYIHUPOBAHHOM MPOOIEMBI, MOACIHPOBAThH PeajbHbIE
6.23 CUTYall1 Ha S3bIKE T€OMETPUH, UCCIEI0BAThH IOCTPOCHHBIE MOJIENIU C UCIIOIb30BAHUEM F€OMETPUYECKHUX MOHATHH

U TeopeM, ammapaTa aareOpbl, pemaTh HNPaKTUYECKUE 3aJadl, CBS3aHHbIE C HAXOKICHHEM TI'eOMETPUYECKHX
BEJINYHMH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA
10 KJIACC

Kopn

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

I'eomerpus

7.1

OCHOBHEIE ITOHSTUS CTCPCOMCTPUH. Tqua, npamasi, MIOCKOCTb, HNPOCTPAHCTBO. IlousTie 00 aKCHOMATUYECKOM

NOCTPOCHUHN CTCPECOMETPUN: AKCUOMBI CTCPEOMETPUUN U CIICACTBUA U3 HUX

7.2

B3aumnoe PACIOIOKCHUE TMPAMBIX B IMPOCTPAHCTBC: MEPECCKANOMINECA, MapaUICIIbHbIC W CKPCHIMBAIOMIUECA TIPAMBIC.
HapaJ'IJ'IeJ'H)HOCTI) IpsAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE: MAapaJUICIBHBIC MPAMBIC B IPOCTPAHCTBE, IMAapaICIbHOCTh
"rpex MpAMBIX, MapaJlJICJIBHOCTh HpHMOﬁ M TUIOCKOCTH. YTIIBI C COHAIIpaBJICHHBIMH CTOPOHAMH, YI'OJI MEXKIY NPSIMBIMU B
IIPOCTPAHCTBE. HapaHﬂCHBHOCTB IJIOCKOCTEH: napauieJIbHbIC IIJIOCKOCTH, CBOMCTBa napaJijICJIbHbIX IJTOCKOCTEH.

[pocreiinive MPOCTpaHCTBEHHBIC (GUTYPHI HA MIOCKOCTH: TETPAdIp, KyO, MapaieNenue], HOCTPOCHHUE CeUCHHUH

7.3

HepHeH}:[I/IKyJ'IHpHOCTI) HpﬂMOﬁ " IIJIOCKOCTH: MNEPHEHAUKYIAPHBIC NPAMBIC B IPOCTPAHCTBC, MPAMBIC MapaJlJICJIbHbBIC U
NEPHOCHAUKYIIAPHBIC K IUIOCKOCTH, IMPHU3HAK HNEPHCHAUKYIAPHOCTU HpHMOﬁ U TIJIOCKOCTHU, TEOpEMa O HpﬂMOﬁ
HepHeH[[PIKyJ'IHpHOﬁ IUIOCKOCTU. YTJIBI B IMPOCTPAHCTBE: YTOJI MCKIY HpHMOﬁ N IINOCKOCTBIO, )IByTpaHHLIﬁ yrouia,
JIMHEHHBINA Yroj ABYIpaHHOr'oO yrija. HepneHz[MKynﬂp 1 HAKJIOHHBIC: PACCTOSAHUC OT TOYKU A0 IUIOCKOCTH, paCCTOAHUE OT
HpHMOfI J0 IJIOCKOCTH, MPOCKUUA (1)I/Il"ypI)I Ha IIIOCKOCTb. HepHeH}lPIKyJ'IHpHOCTL IUIOCKOCTEN: IMpU3HAK

NEPIEHAUKYIISIPHOCTHU ABYX IUIOCKOCTEH. TeopeMa o TpéX NeprneHauKyspax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOTPAHHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE MHOTOIPaHHUKH, pa3BEPTKa
MHororpanHuka. [Ipusma: n-yronbHas npu3Ma, rpaHd ¥ OCHOBAaHUSI NIPU3MBI, NIPsIMasi ¥ HAKJIOHHAS MTPU3MBL, OOKOBasi
MONHAs TOBEpXHOCTh Mpu3Mbl. [lapamenenunesn, NpsAMOYroiabHBIN Mapasienenunes U ero cpoicrra. Ilupamuma: n-
yrojipHas MUpamMHIa, TPaHd W OCHOBAaHHE NHPAMHUABI, OOKOBas M TOJHAs MOBEPXHOCTh MUPAMHIbI, NPaBUIIbHAS U
yced€HHas NHMpamujga. DJIEMEHThl MpU3MBl U NupamMuabl. [IpaBUiIbHbIE MHOTOTPaHHMKH: IOHATHE MPABUIBHOIO
MHOI'OTpaHHMKA, ITPAaBHUIIbHAS NMPHU3Ma W IpaBUIIbHAS NHMPaMUJA, NPaBUIIbHAS TPEYTOJIbHAs NMHUPAMMIA M IIPABHIIbHBIH
TeTpasp, kyo. IlpencraBienue o mpaBUIbHBIX MHOTOTPaHHHUKAX: OKTadAp, AOAEKadaAp U ukocadapyrue CeueHus Mpu3Mbl

" MMupaMubl

7.5

CumMeTpust B TNIPOCTPAHCTBE: CHUMMETPHUS OTHOCHTENBHO TOYKH, MNPSIMON, IUIOCKOCTH. OJIEMEHTHI CHMMETPHH B

nmpaMuaax, rnmapajicjICnureaax, nmpaBujIbHbIX MHOTOIpaHHHUKaX

7.6

Beruncienre 3JeMEHTOB MHOTOTPaHHHMKOB: p&Opa, nuaroHaiw, yribl. [lnomans OGOKOBOW MOBEPXHOCTH M IIOIHOM
MTOBEPXHOCTH NPSAMON MPU3MBI, IUIOMAAh OCHOBAHMM, TeopeMa O OOKOBOH MOBEpXHOCTH MpsAMON mpu3Mbl. [lnomans
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH IMPABWIILHOIM MUpPAaMHIBI, TeOpeMa O IUIOMAAN yceu€HHON nupamusl. [loHsTHe

006 00béMe. OOBEM MUpamMHIbL, TPUIMBI

7.7

ITonoGHsIe Tena B pocTpancTBe. COOTHOMEHHS MEXK Y IUIOMIAAIMH OBEPXHOCTEH, 00bEMaMH IOAOOHBIX Te

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IePKAHHUSI

I'eomerpus

6.1

[Munuaapryeckas MOBEPXHOCTh, O0pa3yloIpe NMIMHIPHYECKOH ITOBEPXHOCTH, OCh IMIMHAPHYECKON ITOBEPXHOCTH.
[TunuHOp: ocHOBaHUSI M OOKOBasi MOBEPXHOCTh, 00pa3ykoiiasi M 0Ch, IUIONIA1b OOKOBOH U MOJHOH MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yrole KOHMYECKONH MOBEPXHOCTH, OCh W BEpIIMHA KOHWYECKOH moBepxHocTH. Komyc:
OCHOBaHHWE W BEPIIIHA, 00pa3yromias 1 0Ch, IDIOMAs OOKOBOW W MTOTHOMN MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue 1
BBICOTA, OCHOBAHHMS M OOKOBas TIOBEPXHOCTh

6.3

Cdepa u map: meHTp, pagmyc, TUaMeTp, IUIOMAas TOBEepXHOCTH ceprl. B3anmHoe pacmonoxeHne cepbl U IIOCKOCTH,
KacaTellbHasl IDIOCKOCTh K cdepe, IIomanb chepsl

6.4

N3o0paskeHne Ten BpamieHns Ha INIOCKOCTH. Pa3BépTka muimHIpa M KOHyca

6.5

KomOuHammu Ttenm BpamieHHs W MHOTOTPAaHHMKOB. MHOrOrpaHHHK, ONMHCAHHBIA OKOJIO cdepsl, chepa, BIUCAHHAS B
MHOTOI'PaHHHUK, WJIH TEJI0 BPAIICHHUS

6.6

[Tonsitne 06 o6béme. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO MapajuieNenuiena u
cnenctus 3 He€. O0BEM mumnHApa, KoHyca. O0BbEM 1mapa u miomaap chepsl

6.7

HO,ZIO6HBIC TEJid B IIPOCTPAHCTBC. COOTHOIIIEHHS MCIKAY IUIOIAAAMKN HOBGpXHOCTefI, o0BéMamMu HO,Z[O6HBIX TCI




CeucHus HujHApa (napannenLHo " NCPHCHAUKYISIPHO OCI/I), CCUYCHUA KOHYCaA (napannenLHoe OCHOBAHHIO U ITPOXOISAIICC

6.8 4yepe3 BEpUIMHY), CEYCHHs apa

Bexrtop Ha minockocTH U B pocTpaHcTBe. CII0XKEHNE U BEIUNTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4HCNO. PasnoxeHue
6.9 BEKTOpa 10 TpEM HEKOMIUTaHapHBIM BekTopaM. [IpaBuio mapamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM

IIPaBUJI ACHCTBUI C BEKTOPAMHU

IIpsimoyronbHas cucremMa KOOpAHHAT B mpocTpaHcTBe. KoopanHatel Bektopa. Ilpocreiimue 3anauu B KoopauHaTax. Yroi
6.10 Mexny BekTopamu. CKalspHOe NpPOU3BEIEHHE BEKTOPOB. BrluncieHne yrioB MEXAy MHOpSIMBIMH M IIOCKOCTSIMH.

KOOpI[HHaTHO-BGKTOpHBIﬁ MCTOJ IPpU PCHICHUH IT'COMCTPHUICCKUX 3aa4




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHONH TIPOTPAMMBI CPEJHEIO
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpedoBaHuUs

IIpoBepsiemble Tpe0OBaHMSA K NPEeAMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeJiLHOI
NMPOrpamMMbl Cpe/IHero 001ero o0pa3oBanus

Branenue meronaMu J0Ka3aTeNnbCTB, allTOPUTMAMU PELICHHS 3a/1a4; YMeHHe (hOpMYIIMpOBaTh U ONEpHpPOBAThH
MOHATUSMU:  ONpEAENCHHE, aKCUoMa, TEeOpeMa, CIEJICTBHE, CBOWCTBO, IPHU3HAK, JOKA3aTeNbCTBO,
paBHOCWIIbHBIE (DOPMYIIMPOBKH; IPUMEHSTh WX; YMEHHE (OpMYIHpOBaTh OOpaTHOE M MPOTHUBOIOIOKHOE
YIBEp)KIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIONB30BATh METOJ MAaTeMaTH4ECKOM WHIYKIIMU;
MIPOBOJUTH JIOKA3aTENbHBIE PACCYXKIEHHS NpPU pELIeHHH 3a/ad, OLIEHUBATh JIOTHUECKYI0 INPaBUIBHOCTh
paccyXIeHUl; YMEHUE ONEepUpOBaTh MOHATHAMU: MHOXKECTBO, MTOJMHOXKECTBO, OIepaliuy HaJl MHOXKECTBAMU;
YMEHHUE UCIIOIb30BaTh TEOPETUKO-MHOXECTBEHHBIHN amnapar AJIs ONMUCAHUS PealbHbIX MPOLECCOB U SIBICHUN U
IIPY pelIeHUH 3a]ad, B TOM YHCIIE U3 APYTHX Y4eOHBIX NPEJIMETOB; YMEHHE OIEpUPOBaTh MOHATHIMU: Tpad,
CBSI3HBIA Tpad, nepeBo, IUKI, Ipad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh W ONHUCHIBATH Tpadbl pa3iIndHBIMHU
crioco0aMu; UCIIONB30BaTh Ipadbl MpH pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HaTypaJbHOE YUCIIO, LIEN0€ YHUCIIO, CTENEHD C LIENbIM MT0Ka3aTeneM, KOpeHb
HaTypaJbHOW CTENEHH, CTENEHb C PAIlMOHAJIBHBIM IOKa3aTeJeM, CTENEeHb C JCHCTBUTENBHBIM IOKa3aTeleM,
norapudM umucna, CUHYC, KOCHHYC M TAQHI€HC IIPOU3BOIBHOTO YUCIA, OCTATOK II0 MOJYIIIO, PAallMOHAJIBHOE
YHCIIO0, UPPALMOHANIBHOE YUCIIO, MHOXECTBA HATYpPAJIbHBIX, IIEJBIX, PALIMOHAIBHBIX, NEHCTBUTENBHBIX YUCEN,
yYMEHHE UCIIOIb30BaTh MPU3HAKU JIEJTMMOCTH, HAMMEHBIINI OOIIMI JeTUTENh U HauMEHbIIIee o0lIee KpaTHoe,
anroput™ EBknmza npu perieHnu 3a7ad; 3HaKOMCTBO C Pa3IMYHBIMHU NO3UIIMOHHBIMHU CHCTEMaMH CUHCIICHHUS;
yYMEHHE BBINOJHATh BBIYHMCIICHHE 3HAYEHHH U NMPeoOpa30BaHUsl BBIPAKEHHH CO CTENEHSAMHU U Jiorapudmamu,
npeoOpa3oBaHuUs JPOOHO-paIMOHATBLHBIX BBIPAJKEHUM; YMEHUE OIEepUpPOBATH HOHATUSIMH:
HOCJIEA0BATEIbHOCTh, apU(pMETHIECKasi POrPeccs, reoMeTpUUYecKasl MPorpeccus, OECKOHEYHO yObIBaroIast
reOMETPUYECKasl TIPOrPECCHs; YMEHHWE 3aJaBaTh IOCIENOBAaTENbHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (popMyIT; yMEHHE ONEPUPOBATh HOHATHSIMHU: KOMILIEKCHOE YUCIIO0, COMPSDKEHHBIE KOMILIEKCHBIE
Yucia, MOAYJIb M apryMEHT KOMIUIEKCHOrO 4Hcia, (opMa 3amHuCH KOMIUIEKCHBIX 4Hcell (TeoMeTpuyecKas,
TPUTOHOMETpHUUECKas U aredpandeckas); yMEeTh MPOU3BOIUTh apu(METHYECKUE ACHCTBUS C KOMILIEKCHBIMH
YHCJIaMU; IPUBOJUTH IIPHUMEPhI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCEN; OIIEPUPOBATh MOHATUAMU: MaTpuLa 2x2
U 3%3, onpeenuTelb MaTPULbL, TEOMETPUUIECKUI CMBICI OIPEIEIUTENs

YMeHue OIepupoBaTh IOHATHAMH: pallMOHAIbHBIE, HPpAlMOHANIbHbIC, IOKa3aTENbHBIC, CTCICHHBIC,
norapupMuyYecKre, TPUTOHOMETPHUYECKUE YpaBHEHUS M HEPaBEHCTBA, MX CHCTEMbI; YMCHHE OIEPHPOBAThH
HOHATHAMHU: TOKAECTBO, TOXIECTBEHHOE IIpeo0pa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa ypaBHEHHH U
HEPABEHCTB, PABHOCHILHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM; YMEHME pelllaTh ypaBHEHMs, HEPAaBEHCTBA U
CHCTEMBI C MOMOILBIO PA3IMYHBIX HPUEMOB; pELIaTh YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C IIapaMeTpoM;
IIPUMEHATh YpaBHEHMsI, HEPaBEHCTBA, MX CHCTEMBI Ui DEIICHHS MaTeMaTHYecKMX 3ajad W 3ajad u3
pa3NUYHBIX 00JIACTel HAYKH U peasibHOU KU3HH

YMeHue onepupoBaTh MOHATUAMU: (QYHKINSA, YETHOCTD (QYHKIUH, IEPUOIAUYHOCTh (DYHKINH, OTPAaHUICHHOCTh
(yHKIIMH, MOHOTOHHOCTD (D)YHKIMH, SKCTpeMyM (yHKIMHU, HanOoJIblliee U HauMeHblIee 3HaYeHUsT (DYHKIH Ha
NPOMEXYTKe, HempepblBHAas (YHKIWS, acCHMNTOTHI Tpaduka (QyHKIHMH, IHepBas M BTOpas IPOU3BOIHAS
(yHKIMH, TEOMETPUYECKUI U (U3NUECKUI CMBICI MTPOM3BOIHOM, NEpBOOOpa3Hasi, onpene/EHHbIA UHTErpa;
YMEHHE HaXOIUTh ACHUMIITOTHI Ipaduka (YHKIMN; YMEHUE BBIYUCIATH POU3BOIHBIC CYMMBI, IPOM3BEICHNS,
YaCTHOTO M KOMIIO3MLWM (YHKIUMH, HAXOAWTh ypaBHEHHE KacaTeJIbHOH K Tpaduky (yHKIHMH; yMEHHE
HAaXOIUTh TPOU3BOMHBIC JJIEMEHTapHBIX (QYHKLHIA; YMEHHE HCIIONb30BATH IPOM3BOJHYIO IUIS MCCIEIOBAHUS
(hyHKUMH, HAXOOUTH HAWOONBIINE M HANMEHBIIME 3HA4YeHUS (PYHKIHH; CTPOHTH TpaUKH MHOTOWICHOB C
WCIIONB30BAaHMEM alllapaTa MAaTeMaTHYecKOro aHaM3a; IPUMEHATh INPOM3BONHYIO [UIS HAaXOXKICHUS
HAWIY4IIero penieHus B NPHUKIAAHBIX, B TOM YHCIE COLUAJIBHO-DKOHOMHYECKMX M (PU3MYECKUX 3aj1adax;
HAXOMUTh IUIOMIAAW M OOBEMBI (QUIYy C TOMOIIBIO HHTETpaia; MPUBOIUTH IMPUMEPHl MaTEMaTHYECKOTO
MOZCIUPOBAHUS C MOMOIIBI0 AU depeHINaNbHBIX YPaBHSHUH

YMeHHe onepupoBaTh NOHATHAME: Tpaduk GyHKUUH, oOpaTHas QYHKUIHWS, KOMIIO3HMIMS (QYHKIHH, JTHHEHAS
¢byHKUMSA, KBampaTWyHas (PyHKOWS, palMoOHAIbHAs (QYHKIUS, CTETICHHAs (QYHKIUS, TPHUTOHOMETPHUYECKHE
(hyHKIMH, 00paTHBIE TPUTOHOMETpHUIECKHe (PYHKINH, ITOKa3aTeNbHas 1 Jorapummdeckas GyHKIINN, YMEHHE
CTpOUTH TpaUKH W3IYyYCHHBIX (DYHKIWHA, BBITOTHATH NMpeoOpazoBaHus TpaduKoB (YHKIHH, HCIIOIB30BATH
rpad¥Ky AT N3y9IEeHUs MPOIECCOB M 3aBUCHMOCTEH, NIPH PElICHUH 3a7ad U3 APYTUX y4eOHBIX NMPEAMETOB H
3a/a4d U3 PETbHOH KHU3HHU; BBIpAXXaTh (JOPMYIaMHy 3aBHCUMOCTH MEXIY BETHINHAMH; UCIOJIB30BATh CBOMCTBA
u rpadukd QYHKIUA A7 pelieHus ypaBHEHHH, HEpaBEHCTB M 3ajad C IapaMeTpaMu; H300pakaTh Ha
KOOpJAMHATHOM INIOCKOCTH MHOXKECTBA PEILICHUHN ypaBHEHHIl, HEPABEHCTB U X CHUCTEM

Vmenne peuIaTh TCKCTOBLIC 3aJa41 PA3HBIX TUIIOB (B TOM YHCJIC Ha NPOUCHTHI, 10JHU U 9YaCTH, HA JABHUKCHUC,
pa60Ty, CTOMMOCTb TOBAPOB U YCIYI, HAJOI'W, 3aJa4u U3 obnactu YIpaBJICHUSA JIMYHBIMU H CeMeHHBIMU
(1)I/IHaHC3MI/I); COCTaBJIAATb BBIPAXKCHHS, YPABHCHUA, HCPABCHCTBA W HUX CHUCTEMbI IO YCIOBHUIO 3aJadvy,
HCCIICAOBATL NOJTYYCHHOC PCHICHHMC W OLHCHUBATH HpaBlIOHOZ[O6HOCTL PE3YIbTATOB; YMCHUC MOACIMNPOBATH




peasbHBIE CUTYAIH HA SI3bIKE MATEMATHKU; COCTABIIATH BBIPAXKCHUSI, YPaBHEHHS, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBUIO 3a/aud, HCCIEN0BaTh IIOCTPOEHHbIE MOJAENM C WCIOJIBb30BaHHWEM ammapara aiureOphl,
HMHTEPIPETHPOBATH NOJIYISHHBIN pe3ysbTaT

YMeHHe oIepupoBaTh IOHATHSAMH: CpefHee apu(METHUecKoe, MeAuaHa, HauOoNbllee W HaWMEHbIIee
3HA4YeHWs, pa3Max, JHUCHEepPCHs, CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO Ha0opa; yMEHHE H3BIIEKAaTh,
HMHTEPIPETHPOBATh MH(POPMAIHIO, MPEICTABICHHYIO B TaONMIAaX, HA AHArpaMmax, rpaukax, OTpakalolIylo
CBOIMCTBa peaNbHBIX TPOIECCOB M SBICHHUH; MPEACTABIATH HHPOPMAIMIO C MOMOIIBIO TaOIHIl U JHarpamM;
HCCIIEeI0BAaTh CTATUCTHYECKUE JITAaHHBIE, B TOM YHCIIE C MPUMEHEHNEM I'paMYeCKUX METOAOB M AIICKTPOHHBIX
CpeicTB; IpadUUecKd MHCCIENAO0BATh COBMECTHbIE HAOMIONEHUS C IIOMOLIBIO JAuarpaMM pacceUBaHUSA U
JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: CIYYailHBIH ONBIT M CIIydallHOE COOBITHE, BEPOATHOCTH CIy4aiHOTo
COOBITHS; YMEHHE BBHIUUCISTH BEPOSITHOCTD C UCIIONIB30BAHUEM Ipa)UueckuX METOAOB; MPUMEHSATH (OPMYJIBI
CIIO)KEHUsI W YMHOXCEHHUsSI BeposTHOCTeH, Qopmyny momHOH BepositTHOocTH, Qopmyny bepHymm,
KOMOHMHATOpHBIE (DaKThl M (OPMYIIBI; OLEHUBATH BEPOSTHOCTH PEAJbHBIX COOBITHIL; YMEHHE ONEpHPOBATH
TIOHATUAMMU: CIydaiiHas BEJIMUMHA, PACHpPEAETICHUE BEPOATHOCTEH, MaTeMaTHUECKOe OXHUJaHUe, AUCTIEPCUS U
CTaH/apTHOE OTKJIOHEHHE CIIy4alHOW BEJIMYHMHBI, (YHKIWHU pacIlpeieieHHs W IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeNbHOTO W HOPMAJbHOTO  paclIpeleNieHUH; yMEHHE HCIOJIb30BaTh CBOMCTBA  HM3YYEHHBIX
pacripeaeneHuii A peeHust 3a/1a4; 3HaKOMCTBO C TIOHSATHSAMH: 3aKOH OOJBIIMX YUCEIl, METOBI BHIOOPOYHBIX
UCCIIEZIOBAaHMH; YMEHHE NPHBOAUTH IPHUMEPHI MPOSBICHUS 3aKOHA OOJNBIIMX YHUCEI B MPUPOJHBIX H
OOIIIECTBEHHBIX SIBICHUSX; YMEHHE ONEPUPOBATh MOHATHSIMH: COYETaHHE, MEPECTAHOBKA, YKCIO COYETaHUM,
YHCIIO MEPecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHSATh KOMOWHATOpHBIE (aKThl M PACCYKACHHS JUIS
peleHus 3ajav; OIEHHBAaTh BEPOSTHOCTH PEANbHBIX COOBITHH; COCTAaBISITH BEPOSTHOCTHYIO MOJENb H
UHTEPIPETHPOBATh MOJNYYEHHBIH pe3yapTaT

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, NPsIMAsi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YIJa,
IUIOCKUH YTOJ, JABYTPaHHBIA YIOJI, TPEXTPAHHBIM Yroj, CKPEIUMBAIOIIMECS MpsMble, NapajUIeNbHOCTh U
NEPIICHIUKYJIAPHOCTD IPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY NPSAMBIMM, YTOJI MEXAY NPSIMOH U IUIOCKOCTBIO,
YTOJI MEX]Y IJIOCKOCTSMH, PACCTOSIHAE OT TOYKHU O IJIOCKOCTH, PACCTOSHUE MEKIY IPSIMBIMH, PACCTOSIHUE
MEXKAY IUIOCKOCTSIMHM; YMEHHE KCIIONb30BaTh TNPH pelIeHHH 3a7ad H3Yy4eHHble (aKThl U Teopembl
IUIAHUMETPHUU; YMEHHE OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPa; CTPOUTh MaTeMaTHYeCKHe
MOJIENIH C IOMOUIbIO T€OMETPUYECKUX NOHITUM U BEJIMYMH, PELIATh CBSI3aHHBIE C HUMU ITPAKTUYECKUE 3a1a4U
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VMeHHE ONepHPOBaTh MNOHATHAMH: IUION[AAb (GUIypsl, 00BEM (Urypbl, MHOrOrPaHHHUK, MPABUIIBHBIHA
MHOTOrPaHHHK, CEYCHHEe MHOIOTPaHHMKA, KyO, Mapajule/ienues, Ipu3Ma, nupaMua, Gurypa u ImoBepxXHOCTh
BpALICHUS, LWINHADP, KOHYC, miap, cdepa, miomans chepbl, IUIONAAb HOBEPXHOCTH MHPAMHUIbI, MPH3MBI,
KOHyCa, LWIHHApA, 00BEM Kyba, MPSMOYrOJBHOrO Mapajuieenuiena, MUPaMUIbl, OPHU3MblL, LWIMHIPA,
KOHyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEYCHHsI KOHYCa W LWIMHIAPA, HapajuleibHbIE OCH WIIH OCHOBAHHIO,
CEeUCHHE wIapa, IUIOCKOCTb, KAacalowascs cdepsl, LIWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CCUCHHE
MHOTOrpaHHHKa, H300pa)kaTh MHOTOrPAHHHUKH, (QUTYpHI U MOBEPXHOCTH BPAILCHHMS, HX CEUCHHS, B TOM YHCIIE C
MOMOIIBIO AJICKTPOHHBIX CPEACTB; YMEHHE IPHUMEHSATH CBOWCTBA I'€OMETPHYECKHX (UTYpP, CAMOCTOSTEIHHO
GbopMynupoBaTe OmpeneieHUs H3ydaeMbIX (UIYp, BBIABHIaTh THIOTE3bl O CBOMCTBaX M IPU3HAKAX
TreOMETPUUECKHUX (UTYp, 00OCHOBBIBATH WM OIPOBEPraTh UX; YMEHUE MPOBOIUTH KIACCU(PHUKAILNIO UTYD 11O
Pa3IMYHBIM [IPH3HAKAM, BBIIOIHITH HEOOXOMMbIC TOIIOTHUTEIBHBIC TOCTPOCHHUSI
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YMeHHe OmepHpoBaTh MOHATHAMM: IBIKEHHE B IPOCTPAHCTBE, NapajUICIbHBIM IEPEeHOC, CUMMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT, peodpa3oBaHue IOA00Hs, TOAOOHbIE (GUTYPBI; YMEHHE PACIIO3HABATh
paBHBIE W TONOOHBIE (GHUIYpB, B TOM 4YHCIE B MpPUPOIE, HCKYCCTBE, ApXHUTEKTYpe; HCIOIb30BaTh
reOMeTPUYECKHe OTHOIICHUS INPU pelIeHHH 3a/ad; HAaXOIWTh I'eOMETPUYSCKUE BENWYMHBI (IUTMHA, YTOJ,
wIomaas, 00bEM) IPH PELICHWH 3aJad U3 APYrHX y4eOHBIX NPEAMETOB W W3 PEANbHON KH3HH; YMEHHE
BBIYHCIISITE TEOMETPUYECKHE BEIMYMHBI (JIMHA, YTOJ, IUIONIalb, 00bEM, IUIONIAAb OBEPXHOCTH), UCIONIB3Ys
n3y4eHHBIE (POPMYIIBI K METOMBI, B TOM YHCIIE: TUIOIIA b TOBEPXHOCTH MPaMUIb], TIPU3MBI, KOHYCa, IHIHHIPA,
wiomans chepbl; 00bEM Kyba, NMPsAMOYroJIbHOIO MapajUleNenumea, THPaMUIbL, IPU3MBL, [HINHIPA, KOHYCa,
mapa; yMeHre HaXOIUTb OTHOIIEHHE 00BEMOB MOJOOHBIX pUryp
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YMeHue omnepupoBaTh IOHATHSIMHU: TIPSIMOYTOJbHAs CHCTEMa KOOpDAWHAT, BEKTOP, KOOPIMHATBHI TOYKH,
KOOpJMHATHI BEKTOPa, CyMMa BEKTOpPOB, MIPOMU3BEACHUE BEKTOpa HA YHCIO, PAa3JIOKEHHE BEKTOpa 1o 0as3ucy,
CKaJIsIPHOE IIPOM3BEICHUE, BEKTOPHOE IPOM3BENEHHE, YIol MEXKAY BEKTOpaMH; yMEHHE HCIIOIb30BaTh
BEKTOPHBIH M KOOPJWHATHBIA METOZ Ul pEIIEeHHWsS T'€OMETPHUYECKHX 3aJad M 3ajad JApYyrux ydeOHBIX
MIPEAMETOB
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YMeHue BBIOMpATh MOAXOMSIIMI METOA Ul PEIIeHUs 3aJadd; MOHMMAaHHE 3HAYMMOCTH MAaTEeMaTHKH B
M3Y4EeHUH MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB M SIBICHWH; YMEHHE PACIIO3HABATH MPOSIBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPHI MATEMATHUECKUX OTKPBITHUII POCCUHCKON U MUPOBOM
MaTeMaTU4eCKONW HAyKU




IHEPEYEHb DJJIEMEHTOB COIEPKAHUS, INPOBEPAEMBIX HA EI'D9 IIO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

1 Uncna ¥ BEIYUCICHUS

1.1 Hatypansasle u nensie yncina. Ilpu3Haku 1eIUMOCTH LENbIX YHCel

1.2 ParmonanpHble yncna. OOBIKHOBEHHBIE M IECSITUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE TIEPHOINYECKHE IPOOH

1.3 Apudmernyeckrii KOpeHb HATYPAJIbHOM CTeneHHu. JIeWcTBus ¢ apuMeTHIeCKUMH KOPHSIMHU HAaTYpaJIbHON CTETIEHH

1.4 CreneHs ¢ nensiM nokasateneM. CTeneHs ¢ paloHaIbHbIM NoKa3aTeneM. CBoICTBA CTENEHH

1.5 CuHyc, KOCHHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapu¢m umcna. JlecaTHYHbIE ¥ HATYpaJIbHBIE JOTapUPMBbI

17 JeticTButenbHble uncia. ApudMeTHYECKHe ONepanuy C )IeI\/'ICTBI/\I‘TeJ'II)HI)IMI/I yrcnamu. [IpuOmkEHHBIE BBIYUCIICHUS,
MIpaBUJIa OKPYIJICHHUS], TPUKUJIKA M OLIEHKA PE3YJIbTaTa BHIYUCICHHH

1.8 IIpeoOpa3oBaHue BEIpaXKCHUI

1.9 KomnnekcHsle uncna

2 YpaBHEHUsI U HEpaBEHCTBA

2.1 Lenble 1 ApoOHO-palIMOHANBHBIE YPAaBHEHUSI

2.2 HppanmoHanbHble ypaBHEHHUS

2.3 TpuroHoMeTpuUecKue ypaBHEHHs

24 [NokazaTenbHbIC U JOrapupMHUIESCKHE YPABHEHHUS

2.5 Lenble 1 1poOHO-paIMOHANBHBIE HEPABEHCTBA

2.6 WppannoHanbHble HEPABEHCTBA

2.7 [TokasartenbHbIe U JIorapuhMUUECKHE HEPABEHCTBA

2.8 TpUroHoOMeTpHYECKUE HEPABEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIApaMeTpamMu

2.11 Marpuua cucteMsl JIMHEWHBIX ypaBHeHHH. OnpenenuTens MaTpHUILbI

3 Oynkuun u rpaduxu

31 Oynkuus, crocoObl 3axanus ¢GyHkumu. [paduk ¢yHkuuu. Bzaumuo obparhble (yHkuuu. UETHbIE W HEYETHBIC
¢bynxuu. [lepuoauyeckue GyHKIUM
OGnacth ompemeneHHs M MHOXECTBO 3HadeHWH ¢ynkumu. Hynnm ¢ynknmu. IIpoMexyTkM 3HaKOMOCTOSHCTBA.

3.2 [TpomMexyTkn MOHOTOHHOCTH (YHKIIMH. MakcuMyMmbl 1 MUHUMYMBbI QyHKIMH. Hanbospluee u HanMeHblee 3HaYCHHE
(GYHKIMU HA TIPOMEKYTKE

33 CrenenHast QyHKIMS C HATYpaIbHBIM U LIeNbIM mokasateneM. E€ cBoiictBa u rpaduk. CBolicTBa u rpaduk KOpHS n-0if
CTENCHU

3.4 Tpuronomerpuueckne QyHKINH, UX CBOMCTBA U TPadUKH

3.5 [okazartenbHas u jorapumudeckast GyHKIMU, MX CBOWCTBA U rpaduKu

3.6 Touku paspsiBa. AcumnroTsl rpadukoB ¢pyHkuuil. CBoiicTBa (HYHKIMN, HEMPEPHIBHBIX HAa OTPE3Ke

3.7 ITocnenoBaTebHOCTH, CIIOCOOBI 3aIaHHs IIOCIEN0BATEILHOCTEN

3.8 Apudmernueckas ¥ reoMeTprueckas nporpeccun. @opMyna cI0KHBIX TPOIEHTOB

4 Hauana MaTeMaTH9IeCKOr0 aHaIN3a

4.1 [pousBonHas ¢yukiwu. [Ipor3BoaHbIe 37eMeHTapHBIX DYHKIMN

49 [IpumeHeHne MPOU3BOHON K UCCIEIOBAHNIO (DYHKIMI HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxkieHne HanOobIlero u
HaMMEHbLIEro 3HaueHNUs (PYHKIMK HA OTpe3Ke

4.3 ITepBooOpaznas. MaTerpan

5 MHOKeCTBa U JIOTHKA

5.1 MHOXeCTBO, OIepalliy HaJ MHOXKecTBaMH. Jlnarpammel Diinepa — BenHna

5.2 Jloruka

6 BeposTHOCTD U CTaTUCTHKA

6.1 OmmcarenpHasi CTaTHCTHKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPAIIECHUS
7.5 KoopauHatel 1 BEKTOPBI
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