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HOACHUMTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOTO Kypea «I'eoMeTpus» 6a30Boro ypoBHs miis oOydaromuxcs 10 —11 kmaccos pas-
pabotana Ha ocHOBe DeepanbHOro rocyJapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa CPEHEro 00IIero o0pa3oBaHus,
C YU4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHH, MPEIBIBISIEMbIX K MATEMATHUECKOMY 00pa30BaHUIO, U TPAJIUIIHN POC-
CHIiCKOT0 00pa3oBaHus. Peanmu3anus nporpaMMbl 00E€CIIeUnBaACT OBJIAJICHHAE KIFOUEBBIMU KOMITETCHIIUSIMHE, COCTABIIS-
IONIMMHU OCHOBY JUIS CAMOPA3BUTHS U HEMPEPHIBHOTO 00Pa30BaHUs, IIEIOCTHOCTD OOMEKYIBTYPHOTO, JINYHOCTHOTO U
MO3HABATEILHOTO Pa3BUTHS JIMYHOCTH O0YYAIOIITIXCSL.

HOEJIN U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca TeOMeTpUH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHust 00YCIOBICHA MPAKTHYECKOM
3HAYMMOCTBIO METAIPEJIMETHBIX H MPEMETHBIX PE3YJILTATOB 00YyUEHHS TEOMETPHU B HANIPABJICHUH JTMYHOCTHOTO pa3-
BUTHSI 00y4Jaronuxcsi, GopMupoBanusi QyHKIIMOHATIHHON MaTeMaTHIeCKON rpaMOTHOCTH, H3YUCHHsI IPYTHX YICOHBIX
JTMCIUIUTUH. Pa3BuTre y 00yJaronuxcsi NpaBUIIbHBIX TPEICTABICHHN O CYIITHOCTH U MMPOUCXOXKICHUH TEOMETPUICCKUX
abCTpaKIii, COOTHOIIEHUH PEaJhbHOTO U HJICATBHOT0, XapaKTepe OTPaKeHNS MaTeMaTHIECKON HayKOH SBJICHHHA U TTPO-
IIECCOB PEAbHOI0 MHUPA, MECTE TEOMETPHUH B CHCTEME HAYK M POJI MATEMATUIECKOTr0 MOJICITUPOBAHHUS B HAYYHOM I10-
3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS yUAIIUXCS, & TAKXKE KAYECTB MbIIILIC-
HUS1, HEOOXOIMMBIX JIJIS aJIaliTAllid B COBPEMEHHOM OOIIECTBE.
I'eomeTpus sBIsETCS OHUM M3 0A30BBIX NMPEIMETOB Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, Tak Kak o0ec-
MEYMUBACT BO3MOKXHOCTb U3YUCHUA KaK JUCHUIIIINH CCTCCTBCHHO'HayHHOﬁ HaIlpaBJICHHOCTHU, TaK U I‘yMaHHTapHOfI.
Jlornyeckoe MbIIIICHUE, (POPMHUPYEMOE MTPU M3YUYEHHH O0YYaIOIMMHUCS MTOHATHHHBIX OCHOB T€OMETPUU U TO-
CTPOCHHH LCIIOYKH JIOTHYCCKUX yTBep)KI[CHI/II\/'I B XOJ€ pCHICHUA IT'COMETPHUYCCKUX 3a7da4, YMCHHUEC BLIIBUTAaTh U OIIPO-
BEprarb runoTe3bl HEMOCPEACTBCHHO UCTIOJIB3YIOTCA MPU PCHICHUH 3aJa4 €CTECTBCHHO-HAYUYHOI'0 UKJId, B YaCTHOCTU
U3 Kypca QU3HKH.
YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE UTPACT CYIICCTBCHHYIO POJIb BO BCEX 00JIACTAX JACATSILHOCTH YeIIO-
Beka. OpHeHTaIUs YeJI0BeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €0 COIMAIbHOTO ObITHS, (hopma
OTPaXCHUS OKPYKAIOIIEr0 MHUpPa, YCIOBUE YCICIIHOTO IMO3HAHUS M aKTHBHOTO NpeoOpa3oBaHMs JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHICT pa3Hbie BUIBI YYCOHOUM U TPYAOBOM NEATEIBHOCTH, SBIIS-
€TCS OJTHUM M3 ITPO(EeCCHOHATBHO BaXKHBIX KAYECTB, I03TOMY aKTyallbHa 3ajaua (POPMHUPOBAHUS y 00YUAOLIUXCS TIPO-
CTPaHCTBCHHOI'O MBIINIJICHUA KaK pa3HOBUIAHOCTHU 06pa3Horo MBINUICHUA — CYIICCTBEHHOI'O KOMIIOHCHTA B ITIOATOTOBKE
K HpaKTH‘IeCKOﬁ ACATCIIBHOCTH 110 MHOI'MM HaIlpaBJICHUSAM.
Lenb ocBoeHMS TIPOTrpaMMbI yueOHOT0 Kypea «['eomMeTpusi» Ha 6a30BOM ypoBHE 00yueHUs — 00111e00pa3oBaTeib-
HOE W OOIIEKYIbTYPHOE Pa3BUTHE O0YYAIONIMXCS yepe3 o0ecIiedeHne BO3MOKHOCTH TPHOOPETEHUSI M UCTIOJIb30BaHHUS
CUCTCMATHYCCKUX TCOMECTPUUCCKUX 3HAaHUU U ﬂeﬁCTBHﬁ, CHCHI/I(bI/I‘IHI)IX reoMETpUr, BOSMOXKXHOCTHU YCIICHIHOTO IIPO-
JOJIZKCHUA 06p330BaHI/IH 110 CICUHUAJIBHOCTAM, HC CBA3AHHBIM C IMPUKIIA/ITHBIM HMCITIOJIb30BAHUEM I'COMETPHU.
[IporpamMma o reomeTpuu Ha 0a30BOM YPOBHE INpeIHA3HAYCHA JIJIsl O0YYAIOIIMXCS CPEIHEH IKOJbI, HE UCIIbI-
THIBAaBIINX 3HAYUTEIBHBIX 3aTPYJHEHUI Ha YPOBHE OCHOBHOTO 00IIlero oopazosanus. Takum oOpa3om, oOyuarommecs
Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH OOIUE MATEMATHUECKUE YMEHUS, CBSI3aHHBIC CO CIEIM(UKON TeOMETPUH U He-
00XOIUMBbIE JJIs1 )KU3HU B COBPEMEHHOM 0011iecTBe. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh H3Y4UTh TE€OMETPHIO Oojiee
riy0OKO, €CJIU B JalTbHEUIIIEM BOZHUKHET HEOOXOMMOCTh B FTEOMETPHUYCCKHUX 3HAHUSIX B MPOPECCHOHANBHON JIesATelb-
HOCTH.
JlocTrkeHre 1eln OCBOEHHSI MPOTPaMMEBI 00ECTIeYMBACTCS PEIISHHEM COOTBETCTBYOMUX 3anad. [lpuopurer-
HBIMH 33J]Ja4aMU 0CBOeHUS Kypca «I eoMeTpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (bopmMupoBaHHE IPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOU KYJIBTYPhI M OCO3HAHUE €€ B3aUMOCBSI3H C
OKPYKAIOIINM MHPOM;

e (opMupoBaHUE NPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIICHUS KaK O BAXKHEHIIMX MaTEeMaTHICCKUX
MOZCIIAX, ITO3BOJIAOINNX OIMHUCBIBATE U N3YYaTh PAa3HBIC ABJICHUA OKPYXKAIOUIETO0 MHpPaA,

e (opMupOBaHWE YMEHUs PACIIO3HABATH HA YEPTEkKaX, MOJCIAX U B pEalIbHOM MHPE MHOTOTPAHHHUKH H Tella
BpalllCHUS;

®  OBJIQJICHHE METOJAaMH PEILICHHUS 3a/1a4 Ha MOCTPOCHUS Ha N300PaKEHUSX MPOCTPAHCTBEHHBIX (PUTY;

e (opMHpOBaHHE YMEHHUS OTIEPUPOBATH OCHOBHBIMHU MOHATHSAMH O MHOTOTPAaHHUKAX M TeJaX BPAIICHUS U UX
OCHOBHBIMH CBOWCTBaMU;



e  OBJIAJCHUE AITOPUTMaMHU PEIIEHHsI OCHOBHBIX TUIIOB 3aa4; (POPMHPOBAHUE YMEHHUS IPOBOIUTH HECTIOXKHBIE
JIOKa3aTeJIbHBIE PACCY)KJICHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX 3ajiad U 3a/lau ¢ MPaKTUYECKUM COJep-
HKaHUEM;

®  Ppa3BUTHE MHTEIUICKTYAJIBHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YYaroLIMXCsl, IO3HABATEIbHON aKTUBHOCTH,
HCCIIEI0BATENbCKUX YMEHUH, KPUTUIHOCTH MBILUICHHS;

e (opmupoBanue GyHKIMOHATBHON TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUN: YMEHHE PACIIO3HABATh MPOsIBIIe-
HUSI TEOMETPUUYECKUX MTOHATUM, OObEKTOB U 3aKOHOMEPHOCTEH B peallbHBIX )KU3HEHHBIX CUTYaLUsIX U IpU
H3yYCHHUHU IPYTUX y4eOHBIX IPEAMETOB, IIPOSIBICHHUS 3aBUCUMOCTEI U 3aKOHOMEPHOCTEH, (hopMyIMpoBaTh
UX Ha S3bIKE T€OMETPHUM U CO3[aBaTh I'€OMETPUUYECKHE MOJEIH, IPUMEHITh OCBOCHHBIH I'€OMETPUYECKUN
amnmapar JUIsl PelIeHus IPAKTUKO-OPUEHTUPOBAHHBIX 3aJau, HHTEPIPETUPOBATh U OLICHUBATh IOTy4EHHbIE
pe3yJbTaThl.

OTnnuuTenbHON 0COOEHHOCTHIO IPOrPAMMBI SBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUH B HAYAJIE €r0 U3Y4EHHS
3aJay, pelaeMblX Ha yPOBHE MHTYUTHBHOI'O IIO3HAHMS, U OIIPeNeEHHBIM 00pa30M OpraHU30BaHHAsA paboTa HaJ HUMH,
YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MIPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIMPYET IPOTEKAHNE UHTYUTHB-
HBIX IIPOLIECCOB, MOTUBHUPYET K JaJIbHEHIIIEMY H3yUEHHIO ITPEIMETA.

[Ipennourenne oTAAaéTcsl HATSIAHO-KOHCTPYKTHMBHOMY METOAY OOYYEHHS, TO €CThb TEOPETUYECKUE 3HAHUS
HUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb IIPEIMETHO-IIPAKTUIECKOM AEATENLHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MIPE-
CTaBJICHUH Yy y4yalluXcs B Kypce CTEPEOMETPUHU IMPOBOAUTCS 3a CUET PELIeHHUs 3a7a4 Ha CO3AaHNE MPOCTPAHCTBECHHBIX
00pa3oB M 3aJad Ha ONEPHPOBAaHUE MPOCTPaHCTBEHHbIMH oOpasamu. CoznaHue oOpas3a MPOBOAMTCS C OMOPOM Ha
HarJsIIHOCTh, a ONIEPUPOBaHKE 00Pa30M — B YCIIOBHSAX OTBICUCHUS OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €ro HC-
XOZHOTO COJEPIKAHUSL.

OcHoBHBIE conepkarenbHble TUHUM Kypca «['eomerpum» B 10—-11 kiaccax: «MHororpanHukuny, «IIpsMble u
IUIOCKOCTH B IPOCTPaHCTBE, «Tena BparmeHus», « BeKTopsl 1 KOOpIAMHATEI B IIPOCTPaHCTBE». DOpMUpOBaHKE JIOTHYe-
CKMX YMEHMH pacrpesesisieTcs He TOIbKO 110 COAePKaTeNIbHBIM JIMHUSAM, HO M [0 T01aM 00y4eHHs Ha YPOBHE CPEIHETO
o0rmiero oopa3zoBaHwsL.

Conepxanre o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yiibTaTaM OCBOCHUS padoyei MporpaMMmel, pac-
MpeIeIEHHBIM 10 To1aM 00yUYeHUs], CTPYKTYPUPOBAHO TaKUM 00pa30M, YTOOBI OBJI/ICHUE TEOMETPHUSCKUMH TTOHSATH-
sIMU 1 HaBBIKAMU OCYIICCTBJIATIOCH IMTOCJICA0BATCIIBHO U TOCTYIIAaTCJIBHO, C CO6H}O[IGHI/ICM IMpuHOWIIa DPCEMCTBEHHOCTH,
9TOOBI HOBBIC 3HAHHUS BKIIOYAJIKMCH B OOIIYIO CHCTEMY F€OMETPHUYECKHX MPEICTABICHUN 00YJaIONINXCs, pacIUpsis U
yriyOusist €€, 00pasys MPOYHbIC MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hezaenro B 10 kiacce u 1 gac B Henenmto B 11 kiacce, Bcero 3a aBa
roga o0y4enus - 102 y4eOHBIX Haca.



COJEP/)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe B MJIOCKOCTH B NPOCTPAaHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMast, TNIOCKOCTh, MPOCTpaHcTBO. [IoHsATHE 00 akCHOMATHYECKOM
MIOCTPOECHUH CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3aumHoe pacrnonioskeHHe MpsIMBIX B MPOCTPAHCTBE: IepeceKarollrecs, napaiielbHble U CKpPeIMBaroLIecs
npsmble. [lapaniensHOCTh NPSAMBIX M IIJIOCKOCTEW B MPOCTPAHCTBE: MapajuleidbHbIE MPsAMbIE B MPOCTPAHCTBE; Mapall-
JIENBHOCTD TPEX MPAMBIX; MapaJIEIbHOCTh NPSAMOU U MIIOCKOCTH. YTJIBI C COHANPABIEHHBIMU CTOPOHAMU; YT O MEXIY
MpsIMBIMU B ITpOCTpaHcTBe. [lapannenbHoCTh MI0CKOCTEN: MapaienbHble II0CKOCTH; CBOMCTBA MapajiesIbHbIX MI10C-
koctel. [Ipocrelimue npocTpancTBeHHBIE (GUTYPHI Ha IUIOCKOCTH: TETpa’ap, Ky0, napajuieienumel; TOCTPOSHHE ceve-
HUI.

[lepnieHAUKyIAPHOCTH MPSIMOI U TNIOCKOCTHU: IEPIIEHNKYISPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSAMBIE Mapaliesb-
HbIE U MEPHEHIUKYIAPHBIE K IIOCKOCTH, MPU3HAK MEPHIEHANKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpEMa O MpAMOil
MEPIEHINKYIAPHON MIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJl MEKAY MPSAMON M MIIOCKOCTHIO; IBYTPAHHBIN yro, JIu-
HEHHBIN yroJl ABYrpaHHOro yria. [lepneHauKkynsap v HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHAE OT
MPSAMOM 10 TIOCKOCTH, NPOEKIMs (PUryphl Ha MIIOCKOCTh. [leprneHauKyIsIpHOCTh IIOCKOCTEN: IPU3HAK MEPIECHANKY-
JIIPHOCTH JBYX IUTOCKOCTEH. Teopema 0 TpEX MEpNEeHANKYIAPAX.

MHoOrorpaHHuKH

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOIPaHHUKA, BBITYKIIBIE U HEBBITYKJIBIE MHOTOTPAHHUKH;
pa3BépTka MHOTOrpaHHMKa. [Ipu3Ma: N-yronpHas npu3Ma; TpaHu ¥ OCHOBAHUS MPU3MBI; IPsIMasi M HAKJIOHHAS IPU3MBI;
OOKOBas ¥ MOJTHAS MOBEPXHOCTH MPU3MBL. [lapaienenume i, MpsAMOYTOIBHBIN Mapaienenymes u ero cBoiictsa. [lupa-
Muja: N-yrojibHas NPaMuia, FpaHy 1 OCHOBaHKE MUPaMHbl; OOKOBasl M IIOJIHAS IOBEPXHOCTh MUPAMUABI; IPaBUIbHAS
U yce4€HHAas MMpaMuaa. IEMEHTHI IPU3MBI U TUpaMubl. [[paBuibHbIE MHOTOTPAaHHUKH: MTOHATHE PAaBUIBHOTO MHO-
TOrpaHHUKA; NIPaBUIbHAS MIPU3Ma U IPaBUIbHAS MUpaMUIa; IPaBIWIbHAS TPEYTONbHAs MHPaMUIa U MIPABWIBHBINA TET-
pasap; xy0. [lpeacraBnenne o NpaBUIBHBIX MHOTOTPaHHHUKAX: OKTa’ap, JoAeKa3ap U uKocarap. CeueHust Npu3Mbl U
MAPAMHUBL.

CruMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUKH, MPSMOM, MIIOCKOCTH. DJIEMEHTHI CHMMETPHUH B
MUpaMHJax, Hapajesenune1ax, IPaBUIbHbIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: p&Opa, AnaroHaiu, yribl. 1lnomans 60KOBOH MOBEPXHOCTH H TOJI-
HOMW MOBEPXHOCTHU MPSIMOI NPU3MBI, IJIOMIA[b OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsAMON nmpu3Msbl. 11mo-
11316 OOKOBOM ITOBEPXHOCTH M IOBEPXHOCTH MPABUIBLHON NUPaMHIbI, TEOpPEMa O IUIomaan ycedéHHoi nupamuasl. [lo-
HaTHE 00 00BEMe. OOBEM NUpaMUIBI, IPU3MBI.

[Tono6Hsle Tena B mpocTpancTBe. COOTHOMICHHUSI MEXIY IUIOLIAIIMH TOBEPXHOCTEH, 00bEMaMy MOAOOHBIX TEJI.

11 KJIACC

Tesna BpameHus

Hunuaapryeckas MOBEPXHOCTh, 00pa3yIoIINe IIITHHAPUIECKOI MOBEPXHOCTH, OCh IIMIINHAPUIECKONH TTOBEPX-
Hoctu. LuauHp: ocHOBaHUS U OOKOBasi TOBEPXHOCTh, 00pa3yIoliasi U OCh; IJIOIIA/1b OOKOBOW M MOJHOMN MOBEPXHOCTH.

Konnueckast ToBepXHOCTD, 00pa3ylomiye KOHMYECKOH MOBEPXHOCTH, OCh U BEPIIUHA KOHUYECKOW TTOBEPXHOCTH.
Konyc: ocHOoBaHMe U BepIMHA, 00pa3yromas U OCh; IUIONAAb OOKOBOW M IOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC:
00pa3yrolue U BBICOTa; OCHOBAHHS M OOKOBAs IOBEPXHOCTb.

Cdepa u map: neHTp, pamuyc, Tuamerp; oAb moBepxHocTd chepol. B3anMuoe pacronoxenue chepsbl u
TUIOCKOCTH;, KacaTeIbHasl TNIOCKOCTh K cepe; IIoIaab Chepsl.

N3o0paskeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka mUmuHApPa 1 KOHYcCA.

KoMOuHanuu Tej1 BpalleHusl 1 MHOIOI'paHHHUKOB. MHOTOIpaHHKK, OMIMCAHHBIA 0KOJIO cephl; cdepa, BIMCAaHHAS
B MHOI'OI'paHHHMK, WJINK TCJIO BPpAIlICHUA.

[ousitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tej1. Teopema 00 00bEME MPSIMOYTOJILHOTO Tapalie/ieu-
nea u cienacteus us He€. O0bEM HMIMHAPA, KOHyca. O0BEM I1apa u IUIOIIA/lb CPEpHhI.

[Mono6HbIe Tena B npocTpancTBe. COOTHOMICHHSI MEX/Y TUIONIAIIMH MTOBEPXHOCTEH, 00bEMaMU TOT00HBIX TEIL.



Ceuenus nuiMHApa (MapaiieNbHO U NEPHeHIUKYISIPHO OCH), C€UeHUs] KOoHyca (TapajulelbHOe OCHOBAHUIO U
MPOXOJsIlee Yepe3 BEPUINHY), CEUeHUS 1apa.

BekTophl M KOOPIMHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH U B npocTpaHcTBe. CIIOKEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha YHUCIIO.
Pa3noxxenue BexkTopa o TpéM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuiio nmapannenenunena. Pemenue 3a1ay, CBSI3aHHBIX
C IpUMEHEHHUEM MpaBui AeHCTBUI ¢ BekTopamu. IIpsMoyrosibpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTe
BekTopa. [Ipocreiimme 3aaun B KoopauHaTax. YToJI MEXTy BekTopaMu. CKalgpHOE POU3BEEeHNE BEKTOPOB. Brrunc-
JIEHHE YTJIOB MEXAY MPSIMBIMHU U MJIOCKOCTIMH. KOOpIMHATHO-BEKTOPHBIN METOJ NMPHU PELICHUH T€OMETPUUECKHX 3a-
Jad.



IIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNILTaThl OCBOCHHS IPOTrPaMMBbl Y4eOHOTO mpeaMeTa «MaTteMaTrukay XapaKTepH3yoTCs:

I'paiknanckoe BocmuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON TTO3UIIMH 00YYaIOLIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHa POCCHH-
CKOT0 00LIeCTBa, MPEICTABICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHHI,
MpoLeayp TpaskAaHCKOro obmiecTBa (BEIOOPHI, OIPOCHL | TIP.), YMEHHEM B3aWMOJCHCTBOBATH C COUUATBLHBIMA HHCTH-
TyTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U Ha3HAYCHUEM.

ITarproTHyeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHUIICKON IpakJaHCKOH MACHTHYHOCTH, YBaKEHHUS K MPOIUIOMY M HACTOSILIEMY poc-
CHUIICKON MaTeMaTHKH, [IEHHOCTHBIM OTHOUIEHHEM K TOCTHKEHHSIM POCCUHCKHX MaTeMaTHUKOB M POCCUICKON MaTeMa-
TUYECKOM MIKOJBI, K UCTIOJIb30BAHUIO 3TUX AOCTIKCHUH B APYTHX HAyKaX, TEXHOJIOTHIX, chepax SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS

0CO3HaHUEM JYXOBHBIX [ICHHOCTEH POCCUHCKOT0 Hapoaa; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, 3TH-
YECKOTO MOBEIEHUS, CBA3aHHOTO C MIPAKTUYECKUM IIPUMEHEHUEM JOCTIKEHUN HAyK! U JEATEIBHOCTBIO YUEHOTO; 0CO-
3HAHMEM JINYHOT'O BKJIa/la B IOCTPOCHHUE YCTOHUMBOTO OyIyIIEero.

JcTeTn4YecKoe BOCIIMTAHNUE:

3CTETUYECKUM OTHOLICHUEM K MUPY, BKJIOYasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a1ad,
pEILIEeHNH, pacCyKICHUI; BOCIPUAMYNBOCTBIO K MATEMATHYECKUM ACIIEKTAaM Pa3INYHbIX BUAOB HCKYCCTBA.

Du3znyecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTHYeCKUE 3HaHUS B HHTEPECax 3J0pOBOro U 0€30MacHoro 00-
pasa >KM3HHU, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3[I0POBBIO (340pOBOE NUTAHHUE, COATaHCUPOBAHHBIN PEXXUM 3aHS-
TUH ¥ OTOBIXA, PEryisapHas Gu3ndeckas aKTUBHOCTh); (PU3MUECKOTO COBEPLICHCTBOBAHUS, IIPH 3aHATUSIX CIIOPTUBHO-
0310POBUTENIBHOM JEATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYY, OCO3HAHHEM LIEHHOCTH TPYAOIIO0HS; MHTEPECOM K Pa3InuHbIM chepaM npodeccroHab-
HOM JEATEIIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOMN U e€ MPUIOKEHUSIMH, YMEHHEM COBEPIIAaTh OCO3HAHHBIN BHIOOp Oymy-
el npog)eccuu U peas30BbIBaTE COOCTBEHHBIC KU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MareMaTHde-
CKOMY 00pa30BaHHIO U CaMOOOPa30BaHHIO Ha MPOTSDKEHUK BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PellIe-
HUY MPAKTUYECKUX 337a4 MAaTEMaTHIECKON HAIIPABICHHOCTH.

IK0JIOTHYEeCKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTUYECKON KYJIBTYPbl, IOHUMAHUEM BIMSHUS COLMATBbHO-3KOHOMHYECKHX ITpOLec-
COB Ha COCTOSIHUE IPUPOTHON U COLUAIBHON CPEebl, OCO3HAHUEM III00AIBHOIO XapakTepa 3KOJIOIHYECKUX MPodIIeM;
OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU ISl PelIeHus 3a7ad B 00J1acTH OKpYKalollel cpe/ibl, TIaH -
pOBaHMS OCTYNKOB U OLEHKH UX BO3MOKHBIX TIOCJIEICTBUI JJIs1 OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOT 0 O3HAHMA:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKW H 00IIe-
CTBEHHOU MPaKTHKH, TOHUMAHUEM MaTeMaTHUECKOH HAyKU KaK c()epbl 4YeJIOBEUYECKOW eI TeTbHOCTH, ITAIIOB €€ Pa3BH-
TUA Y1 BHAYUMOCTH JIA Pa3BUTUA IIUBUIIU3ALIN, OBJIAACHHUEM A3bIKOM MAaTEMATUKU U MaTeMaTHYeCKOMN KyanypOﬁ Kak
Cp€ACTBOM IMO3HAHUA MUPaA; TOTOBHOCTBHIO OCYIICCTBJIATE NPOCKTHYIO U UCCIIEA0BATCIILCKYIO ACATCIIbHOCT MHAUBUY -
aJIbHO U B IpyIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3ysibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeaMera «MaTeMaTHKay XapaKTepH3yHTCs
OBIIQJICHNEM YHHUBEPCAIBHBIMU MO3ZHAGAMENbHLIMU OCUCMEUIMY, YHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCmEU-
AMU, YHUBEPCATbHBIMU PECYIAMUBHLLMU OCLICBUAMU.

1) Vhusepcanvivie noznasamenwvhle oeticmaus, obecneuusarom Gopmuposanue 6a3068biX KOCHUMUGHBIX NPO-
yeccos obyuarowuxcs (0c6oeHue Memoo08 NOZHAHUS OKPYICAIOUE20 MUPA, NPUMEHeHUe I02UYeCKUX, UCCLe008ameib-
CKUX onepayutl, ymenull pabomams ¢ uHgpopmayuetl).

Ba3zoBrble JJornueckne aeicTBUS:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUUECKUX 00BEKTOB, MOHSATHIA, OTHOIICHUH
MEXTy TIOHITUSAME; (HOPMYITHPOBATH ONPEICIICHISI OHSATHI; YCTaHABINBATH CYIIECTBEHHBIH IPU3HAK KIIac-
cuduKaIum, OCHOBaHUS JIJIsl 0000IICHUS ¥ CPAaBHCHHMSI, KPUTEPUH MPOBOAMMOTIO aHAIN3a;

BOCIIPHHUMATH, (HOPMYITHPOBATh ¥ MPEOOPA3OBLIBATH CYXKICHUS: YTBEPAUTEIBHBIC U OTPULIATCIBHEIC, M-
HUYHBIC, YACTHBIC ¥ OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMATHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHns B akTaX, JaHHBIX, HAOIIOC-
HUSX ¥ YTBEPKICHUSX; TIPEAIaraTh KPUTESPHH JIJIS BEISIBIICHHS 3aKOHOMEPHOCTEH ¥ MTPOTHBOPEUHI;

JICJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTyKTHBHBIX U UHIYKTUBHBIX YMO3aKIFOUYCHUH, YMO-
3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTeLCTBA MATEMATHICCKUX YTBEPIKACHUN (TIPSIMBIE U OT MPOTHBHOTO),
BBICTPauBaTh apTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKIC-
HUS U BBIBOJIBI;

BEIOMpaTh CIOCOO pemieHus] y4eOHOW 3amadu (CpaBHUBATH HECKOJIBKO BApHWAaHTOB PEIICHUS, BHIOMPAThH
Haubolee MOIXOMANINN ¢ Y4ETOM CaMOCTOSITENILHO BBIZICTICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBarejbcKue JeHCTBUSA:

HCTOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKAN HHCTPYMEHT MO3HAHUS; POPMYITHUPOBATH BONPOCHI, PUKCH-
pyIoIIe MpoTUBOpEYHre, MpolieMy, yCTaHaBIMBaTh HCKOMOE M JaHHOE, (POPMUPOBATH THITOTE3Y, APTyMEH-
THPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIE0BAaHUE 110 YCTAHOBIEHHIO OCOOCHHO-
CTEeHM MaTeMaTHYECKOTr0 00BEKTa, SIBJICHUS, IPOLIECCa, BHIIBICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SBJIC-
HUSAMH, IIPOLIECCAMUY;

CaMOCTOSITETHHO (DOPMYIIMPOBATH OOOOIIEHHSI ¥ BBIBOJBI TIO Pe3ybTaTaM IMPOBEIEHHOTO HAOIIOISHSI, HC-
CJICJIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJIyUYESHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIICHU;
MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUraTh MPEIIIOIIOKECHUS O €ro Pa3BHTHH B
HOBBIX yCIIOBHSX.

PaGora ¢ unpopmanueii:

BBISIBIISITH JeUIUTH HH(DOpMaIK, TaHHBIX, HEOOXOANMBIX I OTBETA Ha BOIIPOC | JUISA PEIISHU 3a/1a4H;
BBIOMpaTh UHPOPMAIIHIO W3 HCTOYHUKOB Pa3JIMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEP-
MPEeTUPOBATh MH(QOPMAIIHIO PA3THYHBIX BUIOB B ()OPM IPEICTABICHUS;

CTPYKTYpHPOBATh HH(OPMAIIHIO, TIPEICTABIATH €€ B Pa3IMUHBIX (popMax, HIUTIOCTPUPOBATH Tpadudecku;
OIIEHWBATh HAIEKHOCTH HH(DOPMAIIUH TI0 CAMOCTOATENEHO CPOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvle KOMMYyHUKAMUBHbLE 0CliCMEUsL, 06eCneuusam chopmupoSanHHoOCb COYUATbHBIX HABLIKOG
o0Oyuarowuxcsl.
Oo0menmne:

BOCTIPHHUMATH U (HOPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBHUSAMH U LIETSIMU OOLICHUS; SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M NHMCHMEHHBIX TEKCTaxX, aBaTh MOSICHEHHS MO XOAY
pelieHus 3a1a4, KOMMEHTHPOBATh OJTYYEeHHBIN pe3ybTaT;

B X0Jle 00CYX/IeHHsI 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKaeMOH TeMbI, POOJIEMBI, pelraeMoil 3a/1a4u,
BBICKa3bIBaTh UJEH, HALICJICHHBIE Ha ITIONCK PELICHUS; COIIOCTABIISTH CBOU CY)KICHHUS C CYKACHUSIMH JPYTUX
YYaCTHUKOB AMAJIOra, 00HapyXHUBATh Pa3JInUKe U CXOACTBO MO3UINH; B KOPPEKTHOH (hopMe GOopMyTUpOBaTh
pasHorjacus, CBOM BO3paKECHUS;

MIPEICTABIIATh PE3yIbTAThl PEUISHHS 3a1a4H, SKCIIEPUMEHTA, HCCIEIOBAHMS, TPOEKTa; CAMOCTOSITEIIHHO BbI-
Oupath GOpMAT BBHICTYIUICHHS C YIETOM 3a/1a4 MIPE3CHTAIUN U 0COOCHHOCTEH ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATD U UCIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW 1 HHAWBUAYAILHON pabOThI P PELICHUH YUeOHbBIX
3a]a4; IPUHUMATh 11eJb COBMECTHOH JIeSATETbHOCTH, TNIAHUPOBATh OPraHN3aI[I0 COBMECTHOM paboThI, pac-
MpeIeyIsTh BUIbI padOT, TOrOBapUBAThLCS, 00CYXKIaTh IPOIIECC U Pe3y/IbTaT padoThl; 0000IaTh MHECHHUS HE-
CKOJILKUX JIFOJICH;

y4acTBOBATh B IPYMNIOBBIX GopMax paboTsl (00CyxkaeHNsI, 0OMEH MHEHHUH, «MO3TOBbIC IITYPMBD» U UHBIE);
BBITIOJIHSITH CBOIO YaCTh paOOTHl M KOOPJMHUPOBATh CBOM JICHCTBUS C IPYTHMH YJICHAMH KOMaH/IbI; Ol[CHHU-
BaTh Ka4eCTBO CBOETO BKJIaJa B OOUIMH MPOMYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIACTHUKAMU B3au-
MOJIEHCTBHSL.



3) Vuusepcanvuvie pecynamuensle oeticmaus, obecneuusaiom GopmMuposane CMoiC068bIX YCMAHOBOK U IHCU3-
HEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuszanus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 331a4H, BBIOMPATh CIIOCO0 PELICHHUS C YUETOM UMEIOIINXCS PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHThI PELICHUI ¢ y4ETOM HOBOM
nHpOpPMALIUH.

CaMOKOHTpPOJIB:

e  BJIAJIETh HaBbIKAMHU IIO3HABATEIbHOM peiIeKcHn KaK OCO3HAHUS COBEPILAEMbIX ACHCTBUN U MBICIUTEIIBHBIX
IIPOLIECCOB, X PE3YJIBTATOB; BIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U pe3yiIbTaTa pe-
LICHUS] MaTeMaTH4eCKOH 3a1auH;

® [penBUAETH TPYOHOCTH, KOTOPBIE MOTI'YT BO3HUKHYTH NP PELICHUU 3aJ1a4M, BHOCUTh KOPPEKTHUBHI B JI€s-
TENBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWICHHBIX OIINOOK, BEISIBICHHBIX TPYIHOCTEH;

®  OLECHMBATh COOTBETCTBHE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHATH MPUUYMHBI TOCTHYKCHUS WIIH HEJJOCTHKE-
HUSl pe3yJIbTaTOB AEATEIIEHOCTH, HAXOJUTh OLIMOKY, aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHIATUSMHE: TOYKA, MPSIMAas, MIIOCKOCTb.

ITpUMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIICHUU TEOMETPHUYCCKHX 3a/1aY.

OneprpoBaTh NOHATUSAMU: MAPAILICILHOCTD U MEPICHINKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH.

Knaccuduiupopats B3auMHOE PacIoOKEHUE IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh MOHATHSIMHU: JIBYIPAaHHBIN YTOJI, TPaHU JIBYTPAHHOTO yria, peOpo JBYTPaHHOTO YIJIa; JIMHEHHBIN
yroJl IBYTPaHHOTO yIiia; rpajycHas Mepa JBYIpaHHOTO yIiia.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIIbI MHOTOTPAHHUK, 3JICMEHTHI MHOTOTPaH-
HUKa, PaBUIbHBIA MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIC BUJIbI MHOT'OIPaHHUKOB (TUpaMuUIa; IpU3Ma, IpSIMOYTOJbHBIN Hapauiesienumne, Ky0).

Knaccudunupoparh MHOTOTPaHHUKH, BbIOUpPAs OCHOBAHUS JUIS KIacCU(UKAIUU (BBINYKIIbIC U HEBBIMTYKIIbIC
MHOTOTPaHHUKH; [TPaBUJIbHBIC MHOTOTPAHHUKH; TIPSIMbIE X HAKJIOHHBIC TIPU3MBI, TapaJUICICIHUITC b ).

OnepupoBaTh MOHATUSMH: CEKYIIasl IJIOCKOCTh, CEYCHUE MHOT'OIPAHHUKOB.

OOBSCHATD NPUHIUIIBI IOCTPOCHUS CEYCHUMN, UCIIONIb3YSI METOJI CJICIIOB.

CTpouTh CEYEHUs MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBIMIOJHATh (BBIHOCHBIC) IJIOCKHUE YEPTEIKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemmath 3a1aun Ha HAXOXKJICHUE TEOMETPUUYCSCKUX BEJIMYMH 10 00pa3iiaM Wik aIrOPUTMaM, IPUMEHSISI U3BECTHBIC
AHAJIMTUYECKUE METOJbI MPU PEIICHUM CTAHAAPTHBIX MaTEMAaTHUYSCKUX 3aJlad HA BBIUMCIICHHUE PACCTOSHUN MEXITY
JIByMsI TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemmath 3a1aun Ha HAXOXKJICHUE TEOMETPUUYCSCKUX BEJIMYMH 110 00pa3iiaM Mk airOpuTMam, IPUMEHSISI K3BECTHBIC
AQHAJIMTUYECKUE METOJIbI IIPU PEIICHUN CTAHJAAPTHBIX MAaTEMAaTHUYCCKUX 33J1a4 Ha BBIYMCICHUE YIJIOB MEXIY CKpEIIH-
BaIOIIUMHUCS MPSAMBIMU, MEXKIY TPSIMOM U TNIOCKOCTBIO, MEXKTY IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

BbIuuciath 00bEMBI M TUIOMIAIN TOBEPXHOCTEH MHOIOTPAaHHUKOB (NpU3Ma, MUpaMuia) ¢ MpUMeHeHHeM (op-
MYJT; BEIYUCIIATH COOTHOIICHUS MEXKTy IIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMU OAOOHBIX MHOTOTPAHHUKOB,

OneprpoBaTh MOHITUAMU: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U INTIOCKOCTh CAMMETPHH; IICHTP, OCh U TUIOC-
KOCTh CHMMETpPHH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATE U HHTEPIPETHPOBATh HH(POPMAIIHIO O MMPOCTPAHCTBEHHBIX TEOMETPUIECKUX (H-
rypax, mpeACTaBICHHYIO Ha YepTexax U PUCYHKAX.

[IpumenaTs reoMerpudeckue (akThl UIS PEHICHUS CTEPEOMETPUYECKUX 3aad, MPEIIoIaralonuX HeCKOIbKO
IIaroB PENICHUs, €CITU YCIIOBUS IPUMEHEHHS 33JIaHbI B SIBHOU (hopMe.

[IpumMmeHaTh npocTeiiime mporpaMMHbIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTEpEOMETPHUECKUX 33]1a4.

[IpuBOUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE ¥ JKU3HH, PACIIO3HABATH MPOSBICHUE 3a-
KOHOB T'€OMETPHH B UCKYCCTBE.



HpI/IMCHHTL TMOJTYYCHHBIC 3HAHUA HA IMPAKTHUKC. aHAJIM3UPOBATL PCAJIbHBIC CUTYallUu U NPUMCHATH U3YyYCHHBIC
TMOHATHSA B IMMPOLICCCC MOUCKA PCHICHUSA MATCMATHUYCCKHA C(l)OpMyanOBaHHOfI HpO6J'I€MI:I, MOACIIUPOBATh PCAJILHBIC CHU-
Tyallu1 Ha A3bIKC TCOMCTPUU, UCCIICAOBATH IIOCTPOCHHBIC MOACIIU C UCITIOJIB30BAHUCM I'COMECTPHUUICCKUX IIOHATUH U TEO-
peM, armapara aﬂre6pL1; peliaTh MPAKTUICCKUC 3aaa4n, CBA3aHHBIC C HAXOXKIACHUEM I'COMCTPUUCCKUX BCIINYNH.

11 KJIACC

OmnepupoBaTh MOHATUSAME: HUJIMHIPUYECKAs! MIOBEPXHOCTh, 00pa3yloye IMIMHAPHIECKON TTOBEPXHOCTH; LU~
JUHJD; KOHUYECKasl TOBEPXHOCTb, 00pa3ylollre KOHNIECKOH MOBEPXHOCTH, KOHYC; ChepruiecKasi IOBEPXHOCTb.

PacnioznaBats Tena BpameHus (LWIMHADP, KOHYC, cdepa u map).

OOBSCHATH CIOCOOBI MOTYYECHUS TEJ BPAILICHHS.

KnaccupunupoaTs B3anMHOE pacmoyioskeHue cepsl v IIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOW CETMEHT, OCHOBaHUE CETMEHTA, BEICOTAa CETMEHTA; IapOBOH ClI0ii, OCHOBa-
HHE IIapOBOTO CJIOs, BBICOTA MIAPOBOI'0 CJIOS; IIAPOBOM CEKTOP.

Brruucnats 00bEMBI 1 TUTOLIAIU IOBEPXHOCTEH TEll BpalleHHUs, TeOMETPHIECKUX Tell C TPUMEHEHHEM (popMy.

OmnepupoBaTh MOHATUSIMH: MHOTOTPaHHHK, BIMCAHHBIN B chepy 1 onrcaHHbIN 0K0JI0 cepsl; chepa, BIucaHHas
B MHOTOTPaHHHK WJTH TEJIO BPAILICHHUSI.

BBI4uCIATh COOTHOIICHHS MEXKTY TUIOMAIIMH OBEPXHOCTEH M 00bEMaMU MOAOOHBIX TEI.

N300pakaTh n3ydaeMble GUTYpBI OT PYKH U C IPUMEHEHUEM TIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImonmHATH (BBIHOCHEIE) TIOCKIIE YePTEXKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX GUTYP: BUI CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEYCHHS TEJ BPAIICHHUSI.

HM3BrexaTh, MHTEPIPETUPOBATH M MPE0OPa30BEIBATh HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (H-
rypax, MpeACTaBICHHYIO Ha YepTekKax U PHCYHKaX.

OrmiepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

BBIMOTHATS NEUCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHHUS BEKTOPOB U YMHOXKECHHUS BEKTOPA HA YHUCIIO, OOBSICHATH,
KaKUMH CBOMCTBaMHU OHM 00JIa/ato0T.

[TpuMeHSATH MpaBUIIO MapauIeNIeHIIe a.

OriepupoBaTh MOHATHAMHE: IEKaPTOBBI KOOPHHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOpA, PABEHCTBO BEK-
TOPOB, KOOPAWHATHI BEKTOPA, YTOJ MKy BEKTOPaMH, CKAIIPHOE ITPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIA-
HapHbIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M IIPOM3BEICHHE BEKTOPA HA YHCIIO, YTOJI MEXKIY BEKTOpaMH, CKaISIPHOE MIPOU3Be-
JIeHUE, pacKJapIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh yPaBHEHUEM B I€KapTOBON CHCTEME KOOPAMHAT.

[TpumeHsTh reoMeTpryeckue (GakThl ISl PEIICHUS] CTEPEOMETPUYECKHX 3aj1ad, MPEIoarafolinX HECKOIBKO
IIaroB peLIeHHs, €CJIM YCIOBH NPUMEHEHHS 3aaHbl B IBHOH (opme.

Pemrate npocTelinme reoMeTpUUECKUE 33]]a91 HA IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemars 3aJa4u Ha A0Ka3aTejIbCTBO MAaTEMaTHUYCCKUX OTHOIIIEHUH U HaX0XJACHUC T€OMETPHUYCCKUX BEJIMYHH 10
06pa3uaM WJIK aJIrTOpUuTMaM, NpuMEHASA U3BECTHBIC MCTO/IbI ITPU PCHICHUHN CTAHAAPTHBIX MaTEMAaTUYCCKUX 3a/1ay.

IIpuMeHsTh npocTeilIne NPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU
CTEPEOMETPUUECKHX 3a1au.

[MpuBoIMTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H KU3HH, PACIIO3HABATH MPOSIBIICHNE 3a-
KOHOB T€OMETPUH B UCKYCCTBE.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHW Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTYyallluU U IIPUMCEHATH N3YyYCHHBIC
MOHSITHS B MPOLIECCE TIOMCKA PELICHMSI MaTeMaTHUECKU CHOPMYIUPOBAHHON MTPOOJIEMBbI, MOJICIMPOBATh PealibHbIC CH-
Tyalliu1 Ha A3BIKE TCOMETPHHN, UCCIICA0BATE ITIOCTPOCHHBIC MOACIIU C UCIIOJIb30BAHUEM I'€COMETPHUCCKUX MOHATHHI U TEO-
PEM, armapara anre6p1;1; peuiaTth MPAKTUYCCKUE 3aaa4n, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEIINYNH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne - KoJa-Bo yacos 1oP
aHuMEHOBaHMe Pa3/1eJiOB U TeM MPOrPaMMbl
n/n pasi porp Beero KP IIP
1 BBeaenue B CTepeOMETPHUIO 10 https://m.edso0.ru/C503R7VIP
) [psiMble 1 HJ‘IOCKOCTI/I“B npocTpaHcTBe. [lapaienbHOCTh 1 1 https://m.edso0.ru/WT7NSOL4T
OPSMBIX M TIOCKOCTEH
3 [MeprieHAUKYISIPHOCTD MPSIMBIX U TFIOCKOCTEH 12 https://m.edsoo.ru/V6I1APUCD
4 YTIIbI MKy IPSMBIMU U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/R3SMETBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO0BEMBI MHOTOTPaHHHKOB 9 1 https://m.edso0.ru/010FX2SJB
_ https://m.ed-
7 [ToBTOpEHME: CEUEHH s, PACCTOSHUS U YIJIbI 4 1 500 1U/LLAAMHO3D
OBIIEE KOJI-BO HACOB I10 I[TPOTPAMME 68 5 0

11 KJIACC

Koa-Bo yacoB

Ne ni/m HammeHoBaHue pa3esioB M TeM NMPOrpamMMbl Beero |KP l1IP norp

1 Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OO6BEMBI TET 5 1 https://m.edso0.ru/B9ORVIYC9
3 BekTopbl ¥ KOOPIAHHATHI B TIPOCTPAHCTBE 10 1 https://m.edso0.ru/4ANCLAGOMF
4 IToBTOpeHue, 0000IIeHNHE, CHCTEMATH3AIHS 3HAHUI 7 1 https://m.edsoo.ru/DORV3P725
OBUIEE KOJI-BO YACOB I10 [TPOI'PAMME 34 3 0
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INOYPOYHOE IINTAHUPOBAHME

10 KJIACC

Ne T Kona-Bo yacos 1 op

eMa ypoka aTa

n/n P Bcero KP IIP
OCHOBHBIE MOHSTHUSI CTEPEOMETPHU: TOYKA, TIPSIMAsi,

1 IUIOCKOCTB, MpocTpaHcTBO. [IpaBuina nzo0paxenus Ha 1 https://m.ed-
PHUCYHKax: N300pakeHHsl IUIOCKOCTEH, MapauIeIbHBIX 500.ru/D3VCJI7UN4
MIPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

5 IToHATHS: TIEpECEKAIOIINECS TUIOCKOCTH, TIEPECEKAI0- 1 https://m.ed-

IUecs mpsaMasi u TIOCKOCTh s00.ru/NR6VJYCGK

3 [MonsTHs: MepecekaroIuecs MIOCKOCTH, ePeceKaro- 1 https://m.ed-

IIHECs MPsMast U IIOCKOCTh 500.ru/O6RNDFAMO
3HaAKOMCTBO C MHOTOTpaHHHKaMH, H300pakeHNUEe MHO-

4 rOrpaHHUKOB HA PUCYHKaX, Ha IPOEKIIMOHHBIX YepTe 1 ttps./m.d

P PHEYHIAR, Ha TPOctl P 500.1/KMUQPILLO
xKax
HauanbHble cBeZieHUsI 0 KyOe U mupamMue, UX pas- https://m.ed-

5 . 1
BEPTKHU U Mojenu. CedeHNs] MHOTOTPAaHHHKOB 500.ru/FPW2JNHCZ
HauanbHble cBeZieHUs 0 Ky0Oe U MUpaMuIe, HX pa3- https://m.ed-

6 ) 1
BEPTKH U Mozenu. CeueHrss MHOTOTPAHHUKOB 500.ru/IMQ3AJ3S5

7 [MonsiTne 06 aKCHOMATHYECKOM MOCTPOSHHUU CTEPEO- 1 https://m.ed-
METPHUU: aKCUOMBI CTEPEOMETPHUU U CIICJCTBUS U3 HUX 500.ru/SLMI7R3BL
[TonsiTne 06 aKCHOMATHYECKOM MOCTPOSHHUU CTEPEO- https://m.ed-

8 1
METPHH: aKCHOMBI CTEPEOMETPUH H CIEACTBUS U3 HIX 500.ru/DUKAX7QE1

9 [MousiTne 06 aKCHOMATHYECKOM MTOCTPOSHHUHU CTEPEO- 1 https://m.ed-
METPUHU: aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX 500.ru/YPKS5MLJL

10 [TonsiTne 00 aKCHOMATUYECKOM MOCTPOSHUH CTEPEO- 1 https://m.ed-
METpHUH: aKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX 500.ru/I3A98J629

u [ ——r— gsims
P HHEe, Tap PEHHIBAION 500.1u/IUIWBKR5Q
psiMbIE

12 crues mapannene npme » pocrpunetse mapur | 1 hops mec:

- TApAe P poctp AP $00.ru/CS9VLQLH6
JETBHOCTB TPEX MPSAMBIX

13 [MapauiensHOCTh MPSIMBIX U IUIOCKOCTEH B IPOCTPaH- 1 https://m.ed-
crBe: [lapanienbHOCTD IPSIMON ¥ TNTOCKOCTH 500.ru/PO5J6D23U

https://m.ed-

14 | Yrasl ¢ coHanpaBIeHHBIMU CTOPOHAMHU 1 WVHVBW

https://m.ed-

1 1

5 | VYron Mexay npsMbIMU B IPOCTPAHCTBE 500.1u/K GIMBOEUK
https://m.ed-

16  Yron mMexay npsSMbIMH B IPOCTPAHCTBE 1 500.1U/24LVWHIVS

17 [MapamienbHOCTh IIOCKOCTEH: Mapauie/ibHbIe 1 https://m.ed-
IUIOCKOCTH s00.ru/BUSTQ9HZT

https://m.ed-

18  CaoiicTBa napamienbHbIX TNIOCKOCTEH 1 mKZ ABA
I[Mpocreiitine MpOCTpaHCTBEHHBIE (QUTYPBI HA IIOCKO- https://m.ed-

19 1
CTH: TETPadp, KyO, mapaienenune 500.ru/MRT13XP79
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https://m.ed-

2 IT i
0 OCTPOCHHE CEUCHUI 500.ru/DI3AXO5J8
. https://m.ed-
21 11
OCTPOCHHE CCHCHIH 500.ru/20GC3ZP9P
K "TI
e [t e T e s
posTpane ve. TP P 500.1u/BI405QJEB
TUTOCKOCTEH
[MeprieHANKYISIPHOCTD TMPSIMON M TUTOCKOCTH: TIEPIICH- https://m.ed-
23
JHUKYJISIPHBIE TIPSIMBIE B IPOCTPAaHCTBE s00.ru/RN45YBO8R
24 [IpsmMbie napaienbHbIe U IEPIEHANKYIISPHBIE K TLTOC- https://m.ed-
KOCTH 500.ru/32MXRZDDL
o5 I[MpsiMblie apasuie/ibHbIe U MePIeHANKYSIPHbIC K TI0C- https://m.ed-
KOCTH 500.ru/JPUOTOI3N
26  Tlpu3Hak MepreHAuKYISPHOCTH MPSIMOK U TIOCKOCTH hitps:/m.gd-
P PHEHAMIY P P 500.ru/DCAIW6K 14
27  Ilpu3Hak neprneHANKYISIPHOCTHA MPSIMOM H IIOCKOCTH https://m.ed-
P PHEHAMIY P P 500.r/HD3D63S5P
https://m.ed-
28  Teopema 0 mpAMOIi NEPHEHIUKYIISIPHOHN MIIOCKOCTH WSM OH1
29  Teopema o IpsMO¥ MEPICHANKYISPHOMN MTOCKOCTH hitps:/m.ed-
P P PHCHATIEYIEAD 500.1u/81R5KUSRJ
30  Teopema 0 mpAMOii NEPHEHAUKYIISIPHOHN MIIOCKOCTH https://m.ed-
P P PHEHAMIY P 500.1/HFKNPKZ7T
IMeprieHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH https://m.ed-
31 .
JI0 TJIOCKOCTH, PACCTOSIHUAE OT MPSMOM JI0 MIIOCKOCTH 500.ru/638GKWY7V
[MeprieHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH https://m.ed-
32 .
JI0 TUTOCKOCTH, PACCTOSIHHE OT MPSMO¥ 10 TUIOCKOCTH 500.ru/AD6RCACRA
33 [MeprieHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH https://m.ed-
JI0 TUIOCKOCTH, PACCTOSTHHAE OT MPSMOU JI0 TIIOCKOCTH $00.ru/VLLIQ7HXC
34 [MeprieHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH https://m.ed-
JI0 TUTOCKOCTH, PACCTOSIHHE OT MPSMOH 10 TUIOCKOCTH $00.ru/6P5BVV34R
35 VYTJBI B MPOCTPAHCTBE: YOI MEKAY MPSIMOM U TIOCKO- https://m.ed-
CTBIO 500.ru/PSFIXUA1I
36 J[syrpammbiii yro el VIO AHHOTO VI https://m.ed-
BYIPaHHBIN WHENHBINA YToJl IByrPaHHOT
P yrom 1 YrOmABYIP v 500.1u/6R4A0EOMD
37 | JIByrpaHHBI yroj, IHHEHHBIN YroJI IBYTPAaHHOTO yIiia https://m.ed-
P yrom YTOMABYIP - 500.1W/ML0OZZYZC7
[MeprieHANKYISIPHOCTD TJIOCKOCTEH: MPU3HAK TIePIICH- https://m.ed-
38 .
JUKYJISIPHOCTH JIBYyX IUIOCKOCTEN 500.ru/'YRQDSMINH
[leprieHIUKYIIPHOCTH TIOCKOCTEH: MPU3HAK TIEpPIICH- https://m.ed-
39 .
JUKYJISPHOCTH JIBYX IUIOCKOCTEN 500.ru/DY2AF84T2
[leprieHIUKYIIPHOCTH TIOCKOCTEH: MPU3HAK TIEpPIICH- https://m.ed-
40 .
JUKYJISIPHOCTH JIBYX IUIOCKOCTEH 500.ru/TS8OAINH2
" https://m.ed-
41 T
eopema o TpEX MepreHIUKYIsIpax 500.1U/OWELZ1RVZ
https://m.ed-
42 | Teopema o TpExX MepreHANKYISIpax O7ps./im.ec-

$00.ru/OP44KE54N
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https://m.ed-

43 T g
eopeMa 0 TPEX MEePIeHIUKYIIIpax 500 ru/OWGSIWDV3
| o e T —
P ° Y TP 500.1u/VOXABPOPB
MUIOCKOCTSIMH
[MoHsiTHE MHOTOTPAHHUKA, OCHOBHBIC YJIEMEHTHI MHOTO-
45 | TpaHHUKA, BHITYKIJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; https://m.ed-
PATIHIES, BRILY Y P ’ 500.1u/L 5FTEZ8QX
pa3BEPTKAa MHOTOTPaHHHKA
P htpsd/m.cc-
PHSMEL TP PHIMED 500.1U/ZAL6DKFQL
OJTHAS TIOBEPXHOCTH MTPU3MBI
47 [Mapasutenenumne i, OpSAMOYTOJIbHbIH TapalIeICUIIe U https://m.ed-
€ro cBoOicTBa s00.ru/ITCOB1WIO
IT :n-
48 mupaviries: Goxonaa n noan mosepsoETe mnpa- htpsd/m.ec-
panwibh X P P 500.1W/1TOFX00PA
MUJBL; [IpaBUJIbHAA U YCCUCHHAA IMpaMuia
HpaBI/IHBHI)Ie MHOT'OI'paHHUKH: TTIOHATHUE IIPABUJIBLHOI'O
MHOTOTpaHHHUKA; PAaBUIIbHAS IPU3Ma U TIPaBUIIbHAS https://m.ed-
49
MMpaMu/a; MPaBUIIbHAS TPEYTOJIbHAS THpaMUIa U Tpa- s00.ru/LWNGFZTWE
BUJIBHBIN TETpa’Ip; KyO
50 [pencTaBieHue o MPaBUIbHBIX MHOTOIPAHHUKAX: OKTa- https://m.ed-
3P, TOJACKASAP U UKOCAIP. 500.ru/06SH02IDD
CuMMeTpHsI B IPOCTPAHCTBE: CHMMETPHS OTHOCH-
TENILHO TOYKH, TPSIMOM, MIIOCKOCTH. DIIEMEHTHI https://m.ed-
51
CUMMETPHUH B MUPaMUJIaX, apaslie/ICUIeaax, 500.ru/SWEUC9ENR
NPaBUIILHBIX MHOTOIPaHHUKAX
57 BbrurciieHre 3J1eMEeHTOB MHOTOTPaHHHUKOB: pEéOpa, Jana- https://m.ed-
TOHAJIH, YIIIBI 500.ru/EUP4AMN760
- I;IHOIHaHBOf?'OKOB:ﬁ HOBeI())XHaOCTI(/)ICI/I :o;mofl nzoBezxzoo- httos://m.ed-
TH IIPSAMOU ITPU3MBI, I1 b HOBAaHUHU, T M
P P » THOTEID > Teop 500.ru/SQY9XSIL6
OOKOBOI TIOBEPXHOCTH MPSIMOI IPHU3MBI
.y Hnomzzlub 601;0130171 nozzpiﬂ(;czn Hono:epxg;c:noljpa(—) hitos-//m.ed-
BUJIBHOHU IMTUPaMUBbI, T M 11 51 BOMH I10-
" PAMIARL, TCOP HOMaA 500.1W/R22FHBG6O
BEPXHOCTH YCEUEHHOM TTUPAMUJIBI
https://m.ed-
95 | KoutponbHas padora o teme "MHOrorpaHHUKN" WN JOMOD
) https://m.ed-
56 11 0 00
OHITHE OB OOBEME 500.ru/GM1LC394G
. https://m.ed-
57 06
M THPaMHIET 500.1u/B307P8WTC
) https://m.ed-
58 ObnEm mpamuet s00.ru/PQZ9ED3YF
; https://m.ed-
59
OOBEM mipanie! 500.1W/RZ8BITMUY
. https://m.ed-
60 06
PEN TIHpANIAH 500.1u/OHRFO2LCT
https://m.ed-
61 | OOBEM NpPU3MBI

s00.ru/YEQP63ZD4
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https://m.ed-

02 OOwGM mpisMEl ! 500.1U/BA6EMRRGE
) https://m.ed-
63  OOBEM mpU3MBI 1 mw 6KET
64 Kontponbnas padota no Teme "OOBEMBI MHOTOTpaHHU- 1 https://m.ed-
KOB" $00.ru/23S50180N
65 [ToBTOpenue, 0600IIeHNE CUCTEeMAaTH3aLMs 3HAHNH. 1 https://m.ed-
[TocTpoeHue ceueHuil B MHOTOTPaHHUKE 500.ru/KXTOCIOJG
[ToBTOpEeHME, 0000IICHNE CHCTEMATH3AIINS 3HAHHIA.
66 Brruncnenne paccTosiHUN: MKy JBYMSI TOUKaMH, OT 1 https://m.ed-
TOYKH JIO IPSIMO#, OT TOYKH JIO IMIIOCKOCTHU, MEXKIY s00.ru/HKP613JUC
CKPELIMBAOIINMHUCS TPSIMBIMH
https://m.ed-
67 | Hrororas KOHTpOJbHAs paboTa 1 500.1U/KB3EKOAIU
[MoBTopenwue, 0600IIeHNE CUCTEMATH3AIINS 3HAHNH.
68 BerurciieHre yrioB: MEKIy CKPEIIUBAOIMMHUCS TIPS- 1 https://m.ed-
MBIMH, MEX]Ty TIPSIMO M IUIOCKOCTBIO, IBYTPaHHBIX YT- 500.ru/X7CJU5L0O0
JIOB, YTJIOB MEXK/Ty TUIOCKOCTSIMU
OBLIEE KOJI-BO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE 11 KJIACC

Ne Tema ypoxka Koa-po uacos Jara LOP
n/n Bcero KP IIP
1 Codepa u map: neHTp, paauyc, IMaMeTp; MIomaab mo- 1 https://m.ed-
BEPXHOCTH Cepbl 500.ru/TW8Z59CHJ
5 BsanmMHoe pacnionoxxeHue cepsl U MIOCKOCTH; Kaca- 1 https://m.ed-
TeJbHAs MIIOCKOCTH K cepe; momans chepbl s00.ru/'YCMWC4M3I
3 Uzobpaxkenne cdepsl, mapa Ha miaockocTu. CedeHus 1 https://m.ed-
mrapa 500.ru/QDCF8UGXE
el s
BepXHOCTH 500.ru/8516BBEQO7
5 unuuap: oCHOBaHMS U 601(03&15{ HOBerI;IOCTB, obpasy- 1 https://m.ed-
OISt ¥ OCh; IIOIIAAb OOKOBOM U IOJHON IIOBEPXHOCTH 500.ru/W0JR979V9
;[ e o Pt | s
HOW WJIH TIEPIICHIUKYIISIPHOIN OCH IIUITMHIPA) 500.W/OYMSPWI0Z
7 nosspacen, oo sepia xommacoro movepuno. 1 hitos mec-
. 500.ru/H64QF3EGR
3 KoHyc: ocHOBaHUe U BeplInHa, 00pa3yrolas U oCh; 1 https://m.ed-
TUTOIIATh OOKOBOM 1 TIOJTHOM MTOBEPXHOCTH 500.ru/Q4EUBB6GT
9 YceuéHHbIi KOHYC: 00pa3yrolye 1 BBICOTa; OCHOBAHUS 1 https://m.ed-
1 OOKOBast TIOBEPXHOCTh 500.ru/80VNITU20
10 nyen Conenns konyen (oonoor, apaagenmncrioc: | 1 hitpsimed:
HOBAHUIO, U IUIOCKOCTHIO, MPOXOASAIICH Yepe3 BEPIINHY) 500.1W/OPYSCKUY
11 KomOwuHanus Ten BpaluleHus 1 MHOTOTPaHHUKOB 1 %TYX 8F
12 MHororpanHuK, OHCaHHBIN 0K0JI0 chepsl; cdhepa, Bru- 1 https://m.ed-
CaHHasi B MHOTOTPaHHHK WJIH B TEJIO BpaICHUS 500.ru/RMYY1STLP
.. . .« https://m.ed-
13 |Tlonstue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB TEIT 1 QM\IH GLOZ
https://m.ed-
14 |O0BEéM muIMHIpPa, KOHYyCa 1 WGN 5799
15 |OOBéM mapa u miomaab chepsl 1 %{% CMOTT
16 [HonoGHble Tena B mpocTpancTBe. COOTHOLICHUS! MEXKITY 1 https://m.ed-
IUIOIIAIIMHU TIOBEPXHOCTEH, 00bEMaMU TOJO0HBIX TEI $00.ru/4ANO4FYUUX
17 KonrposnbHas pabora mo Temam "Tesa BpaieHus" u 1 1 https://m.ed-
"O0wemb! Ten" 500.ru/KCOIMHISWW
18 |BekTop Ha MJIOCKOCTH H B MPOCTPAHCTBE 1 %5 SB7C
19 CnoxeHre U BEIYUTAHHE BEKTOPOB 1 ttps.//m.eds00.(W/PMINH-
TUK7G
20 'YMHOXXEHHE BEKTOpa Ha YHCIIO 1 ttps://m.ed-

s00.ru/4H7PLGBI1
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Pasnoxenue BCKTOpa 1o TpeM HCKOMILJITaHAPHBIM BCKTO-
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KoopanHaTHO-BEKTOPHBIM METO/ IPU PEIICHNH TeOMET- https://m.ed-
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24 | KoopauHaTel BekTopa. [IpocTeiiime 3aqadu B KOOPIu- 1 mDNS 03
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30 IToBTOpeHue, 0000IICHNE U CHCTEMATH3AIIUS 3HAHUH. 1 https://m.ed-
3agauu MIaHUMETPUH U METOBI UX PEILICHHS 500.ru/UF02M943T
31 [ToBTOpeHHe, 000OIICHNE U CUCTEMATH3aLUsI 3HAHUH. 1 https://m.ed-
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BTOPCHU HHE U CHCTEMATH3aIlHsI 3HAHUI
PeHHe, GDOBM B 500.1U/70QSTDCAP
OBUIEE KOJI-BO YACOB I10 [TPOI'PAMME 34
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA3OBATE.Ib-

HOI MPOTPAMMbI
10 KJIACC
Ko nposep. | IIpoBepsieMble mpeAMeTHBIE Pe3yJIbTAThHI 0CBOCHHS OCHOBHOI 00pa3oBaTeJiLHOM NMPo-
pe3yJbTaTa rpaMMbl CpeaHero ooiero oopazoBaHus
7 I'eomerpus
7.1 OmnepupoBaTh MOHATUSIMH: TOUKA, IPsMasi, IIIOCKOCTh
7.2 [TpuMeHSITh aKCHOMBI CTEPEOMETPUH M CIICACTBUS U3 HUX MPH PEIICHUH T€OMETPHUECKHUX 33124
7.3 OnepupoBaTh MOHATUSIME: TAPAIIIETLHOCTD U MEPIEHANKYIISIPHOCTD MPSIMBIX U IIIOCKOCTEH
7.4 KnaccudummpoBats B3anMHOE PacIoNoKeHHE IPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE
75 OnepE/IpoEaTL MOHATHSIMU: ABYTPAHHBIN YIrojl, TPaHU ABYTPAHHOTO yIia, peOpo ABYTPAHHOIO yIIa,
JUHEHHBIN YTOJ ABYTPaHHOTO YIiia, TpajycHasl Mepa ABYTPaHHOTO yIiia
76 OnepupoBath HNOHITHAMHU: MHOTOTPaHHHK, BBINTYKJIBIA ¥ HEBBIITYKJIBIH MHOTOTPAHHUK, 3JIEMEHTEI
MHOTOTPaHHUKA, TPABUIbHBI MHOTOTPAHHHUK
77 PacrniozHaBaTh OCHOBHBIE BUABI MHOTOTPAHHUKOB (MUPaMUIa, IpU3Ma, IPSIMOYTOJIbHBIN apajiiesne-
nunen, Kyo)
KnaccupunmpoBaTb MHOTOTpaHHUKH, BEIOWPAst OCHOBAaHUS ISl Kiaccu(uKayy (BBITYKIIbIC U He-
7.8 BBIITYKJIbIE MHOT'OI'PaHHUKH, IPaBUJIbHbIE MHOTOI'PAaHHUKH, PSIMbIE U HAKJIIOHHBIE ITPU3MBI, apa-
JICJTICTTUTICI] )
7.9 OmnepupoBaTh MOHATUSIMH: CEKYIIast INIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB
7.10 OOBACHATH MPUHIUIBI TOCTPOCHHUS CEYCHUH MHOTOTPAaHHUKOB, UCIIONB3YS METO/I CIIEIOB
711 Ctpouth ceyeHrsi MHOTOTPaHHUKOB METOJIOM CJIEZIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
13 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOKAEHUE TEOMETPHUYECKUX BEJIMYUH 110 00pas3laM WK aJropuT™Mam, IpuMe-
712 HAA U3BCCTHBIC aHAJTTUTUYCCKHUEC METOABI ITPU PECIICHNHU CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4 Ha BbI-
' YUCIICHUE PACCTOSIHUM MEXIY ABYMsS TOYKAMH, OT TOYKH 10 NPSMOM, OT TOYKH JO IIJIOCKOCTH,
MEXy CKPELIMBAIOIIMMUCS MPSIMBIMU
Pematp 3aaun Ha HaXOXKJICHUE FCOMETPUYCCKUX BEJIMYUH 110 00pa3iiaM WiId aropuTMam, mpume-
713 151 H3BECTHBIE AHATUTHECKHE METO/IbI IIPH PEILICHAN CTAHIAPTHBIX MATEMATHECKHX 32/1a HA BbI-
YHUCJICHHUE YITIOB MEKAY CKPCHIMBAIOIMIMMUCA MPAMBIMH, MCXKAY MPAMOU U IIJIOCKOCTBIO, MCKIY
IUIOCKOCTSIMU, ABYTPAHHBIX YIJIOB
Bbruucnsats 00bEMBI U TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpaMK/ia) ¢ IpUMeHe-
7.14 HUEM (POPMYII, BBIYUCIISATH COOTHOMIEHHUS MEXK Ty TUIOMIA IMHU TTOBEPXHOCTEH, 00hEMaMK TTOJJOOHBIX
MHOT'OI'PaHHUKOB
715 OmnepupoBaTh MOHATHAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTH CHUMMETpPHH,
LEHTP, OCh U MIIOCKOCTh CUMMETPHH (QUTYPHI
716 W3zBnekartp, mpeoOpa3oBbIBATH M HHTEPIIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX TEOMETPH-
Yyeckux (purypax, npeacTaBleHHYIO Ha YepPTEKax U PUCYHKAX
717 [MpumensTh TeoMeTprudeckue (GakThl A PEICHHUs] CTEPEOMETPUIECKUX 3ajiad, MPEIoIaratonmx
HECKOJIbKO IIIAr0B PEIICHHS, €CIIM YCIOBHUS MPUMEHEHHS 33/1aHbI B SIBHOH opme
718 IIpuMeHsATh mpocTelne NPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHUCTEMBI
' IIPU PELICHUH CTEPEOMETPHUYECKHX 3a]1a4
719 [IpuBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HHU, PACIIO3HABATH IIPO-
SIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE
[IpuMeHsTh MoTyYyeHHBIEC 3HaHUS Ha MPaKTHKE: aHAIM3UPOBATh pealibHble CUTYallul 1 IPUMEHSTh
W3y4YCHHBIE MIOHSTHUS B IIPOLIECCE MOMCKA PELICHUS MaTeMaTn4ecKu c(hOpMyIHPOBAaHHOHN POOIIEMBI,
7.20 MOJIEJINPOBATH peallbHbIE CUTYAIlUH Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH TIOCTPOCHHBIC MOJICIH C HC-
ITOJIB30BAHUEM I'€COMETPUICCKUX MOHATHH U TEOpEM, alrapara anre6p51, peliaTh MPAKTUICCKUEC 3a-
Jlauu, CBA3aHHBIE C HAXOXKICHHEM T€OMETPUUYECKUX BEINIUH
11 KJIACC
Koa npoBep.  [IpoBepsieMble mpeqMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeLHOI Mpo-

pe3yJbTara

rpaMMbl CpeIHEero ooiero oopa3oBanus




l'eomeTpus

OHCpI/IpOBaTL MOHATUAMU: HNUINHAPUYCCKASA MOBCPXHOCTD, 06pa3y101uue HHHHHI[pH‘lCCKOﬁ I10-

6.1 BEPXHOCTH, LMIMHAP, KOHUYECKasi TOBEPXHOCTh, 00pa3ylolie KOHMYECKOH MOBEPXHOCTH, KOHYC,
cepuueckasi IOBEpXHOCTh

6.2 PacrnioznaBath Tena BpaineHus (WIHHAP, KOHYC, cdepa | miap)

6.3 OOBSICHATB CIIOCOOBI MTOTYYCHUS TEN BPALICHUS

6.4 KnaccudunupoBaTs B3auMHOE pacmoioskeHHne cepsl U IIOCKOCTH

6.5 OHCPHpOBaTL MOHSTHSAMU: IIAPOBOH CETMEHT, OCHOBaHHUE CCTMCHTA, BBICOTA CErMEHTA, LIapOBOM
CIIOH, OCHOBAHHE IITAPOBOT'O CJIOSI, BHICOTA IIAPOBOTO CJIOSI, IAPOBOIT CEKTOP

6.6 Brraucnats 00bEMBI M TUIOIIAIN TOBEPXHOCTEH TEJ BPAllleHUs, TEOMETPHUYECKHUX Tell C MPUMEHe-
HUEM GOopMYTT

6.7 OmepupoBaTh MOHATHSMU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cepy M ONMHCAHHBIA OKOJIO cepsl,
cdepa, BiucaHHasi B MHOTOTPAaHHUK HJIH TEJIO BPALICHUS

6.8 BBIMHCIATH COOTHOIICHHS MEXTy TUIOMIAASIMH OBEPXHOCTEH H 00bEMAMH MOJOOHBIX TET

6.9 N300pakaTh u3ydaeMble GUTYPBI OT PYKH U C IPUMEHEHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBIMoIHATS (BBIHOCHBIC) INIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHH3Y; CTPOUTH CEYEHHS TeJ BPALICHHS

6.11 H3BriekaTh, HHTEPIPETHPOBATH U MPEe0OPa30BhIBATH MH(GOPMALIUIO O TIPOCTPAHCTBEHHBIX TE€OMET-
pHUECKUX QUTypax, MPEJCTABICHHYIO Ha YepTexax v PUCYHKaX

6.12 [TpumensTH reomeTpudeckre (HakThl IS PEIICHHUST CTEPEOMETPUUESCKHX 3a/1ad, e IIoIararoux
HECKOJIbKO IIAr0B PEIICHHS, €CIIM YCIOBHUS MPUMEHEHHS 33/1aHbI B SIBHOH (opme

6.13 OneprpoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14 BBIMOTHATH AEHCTBYS CII0)KEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOKEHHS BEKTOPA HA YHCIIO,
OOBSICHSITh, KAKUMH CBOMCTBAMH OHHU 00JIa1al0T

6.15 [IpuMeHATh paBUIIO NapaJUIeNenuIIeaa MPH CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSIME: AEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, pa-

6.16 BEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJl MEKAY BEKTOPaMH, CKaISIPHOE MPON3BEACHUE BEK-
TOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI

6.17 HaxoauTth cyMMy BEKTOPOB M NPOU3BE/ICHHE BEKTOPA HA YHCIIO, YIOJI MEKAY BEKTOpaMH, CKaJISp-
HOE MPOM3BEJICHUE, PACKIIaIbIBATh BEKTOP IO JABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3a1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOH CHCTEME KOOPANHAT

6.19 Pematp npocreiinye reoMeTpuiecKie 3a/1a41 Ha MPUMEHEHNE BEKTOPHO-KOOPAWHATHOTO METO/1a
Pemrate 3aaun Ha TOKa3aTeIbCTBO MAaTEMaTHYECKHX OTHOIICHUH U HAX0XKICHHE TeOMETPUIECKUX

6.20 BEJIMYMH 10 00pa3iaM MM aJropuTMaM, IPUMEHsS H3BECTHBIE METO/IBI IIPH PEIICHUH CTaHIapT-
HBIX MATEMaTHYECKHX 3214

6.21 [TpuMeHSATH MpocTeiie MporpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPU PEUICHUH CTEPEOMETPHUYECKHX 3a/1a4

6.22 [TpuBoIMTH IPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U KHU3HH, PACcIiO3HABATH MTPO-
SIBIICHHE 3aKOHOB TEOMETPHH B HICKYCCTBE
[TpuMeHsITh MoNyYeHHBIE 3HAHHUS HA MPAKTUKE: aHAIM3UPOBATh peallbHbIE CHUTYallUH W MIPUMEHSTh
M3y4YeHHbIC TIOHATHUS B IPOIECCE IOMCKA PELICHHS MaTeMaTHYeCKH C(POPMYIMPOBAHHON MHpo-

6.23 OJeMbl, MOZIEIMPOBATh peajibHbIE CUTYAIMH Ha SI3bIKE TEOMETPHH, UCCIIE0BATh IIOCTPOSHHBIE MO-

JIEJIY C UCIIOJIb30BaHUEM FeOMETPUUYECKUX TIOHATHI U TeOopeM, anmapaTa ajareOpsl, penaTh MpaKTH-
YeCKHUE 33/1a4H, CBA3aHHBIE C HAXOXKJCHHUEM T'€OMETPUIECKHIX BEINIHH




ITPOBEPSIEMBIE 3JIEMEHTBI COJAEPKAHUS

10 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT CO/IepKAHUS

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

I'eomerpus

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, IpsMasi, IIIOCKOCTh, MPOCTPaHCTBO. [IoHATHE 00 aKCHOMAaTHIECKOM HOCTPO-
€HMH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX

B3anmHOE pacmonoKeHHe PSIMBIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaJlIeIbHBIC U CKpEIIMBaronecs npsmoie. [1a-
PaUIENIBHOCTD MPSIMBIX U IUIOCKOCTEH B IMIPOCTPAHCTBE: MapaiieiIbHbIE MPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX
MPSAMBIX, NAPAIUIEIFHOCTD MPSIMON U TIIOCKOCTH. YTJIBI C COHANPABICHHBIMYI CTOPOHAMH, YTOJ MEXIY MPSMBIMH B IIPO-
ctpaHcTBe. IlapannensHOCTh MIOCKOCTEH: MapalllelbHble MIIOCKOCTH, CBOIICTBA MapaienbHbIX IockocTeil. [Ipocreii-
LIKe MPOCTPAHCTBEHHBIE (PUIYPhI Ha IUIOCKOCTH: TETPadAp, KyO, NapajulesienuIIe]l, TOCTPOSHHE CEYCHUH

[lepneHANKYISIPHOCTD NMPSMOM M TUIOCKOCTH: NEPICHANKYISIPHBIE TPSIMbIE B IPOCTPAHCTBE, NPSIMbIC MapauIeNbHbIC U
MEPIECHANKYIISPHBIE K INIOCKOCTH, IIPU3HAK MEPIEHINKYISIPHOCTH NPSAMOI M IIOCKOCTH, TEOpEMa O MPSIMOH MEPIICHAN-
KYJSIPHOH IJIOCKOCTHU. YTJIBl B IPOCTPAHCTBE: YIOJ MEXAY MPSAMON M IJIIOCKOCTBIO, IBYTPAHHBIN YIOJ, JMHEWHBIN yroi
JBYrpaHHOTro yria. [lepneHauKyssp 1 HaKJIOHHBIE: paCCTOSIHUE OT TOYKH JI0 MIOCKOCTH, PACCTOSHUE OT MPSAMOH 10 II0C-
KOCTH, IPOEKIHs (PUTYPBI Ha TNIOCKOCTb. [leprneH MKy IIpHOCTh INIOCKOCTEH: IPU3HAK NEePIIEHINKYISIPHOCTH JBYX IIOC-
kocteil. Teopema o TpEX NeprneHIuKyIsIpax

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOT'OI'PaHHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKA
MHOTOTpaHHHKa. [Ipu3ma: N-yrompHas mpu3Ma, TpaHH M OCHOBAHWS NPHU3MBI, IPAMasi U HaKJIOHHAS MIPU3MEI, OOKOBas U
MoJHas MOBEpPXHOCTh Npu3Mbl. [lapannenenunesn, npsAaMOyronbHbIM Hapajuienenunes U ero coiictBa. Ilupamupa: n-
yTOJIbHAs TUPaMUJIa, TPaHU U OCHOBAaHWE MUPaMUIbI, 00KOBAs U MOJIHAS TOBEPXHOCTH MUPAMUJIbI, IPAaBHIIbHAS U YCEUEH-
Has mUpaMuja. DIeMEHTHI IPU3MbI U TupaMuibl. [IpaBuiibHbIE MHOTOTPaHHUKU: TIOHATHE TPAaBUILHOTO MHOTOTPAaHHUKA,
MpaBUJIbHAS MPU3Ma U MPaBIIbHAS THpaMHU/IA, PABUIbHAS TPEYTOJIbHAS TMPAMU/Ia ¥ IPAaBUIBHBIA TeTpasap, kyo. [pea-
CTaBJIeHHE O MPaBUIIHLHBIX MHOTOTPaHHUKAX: OKTadIp, AOJAeKadAp U ukocadapyrue CedeHus MPU3MbI U MAPaAMHUIbI
CuMMeTpusi B TPOCTPAHCTBE: CHMMETPHUS OTHOCHTEIHHO TOYKH, MPSIMOW, IJIOCKOCTH. OJIEMEHTHI CUMMETPUHU B
nApaMuJiax, napajuiesenunenax, IpaBuiIbHbIX MHOIOTpaHHUKAaX

Brrunciienue 31eMeHTOB MHOTOTPAHHUKOB: p&0pa, AuaroHainy, yrisl. [Inomaas 60koBO# MOBEPXHOCTH U MTOITHOM MOBEPX-
HOCTH TIPSIMOH TIPH3MBI, IDIOMIAIh OCHOBAHMIA, TeopeMa 0 OOKOBO# MOBEPXHOCTH MpsiMON Mpu3MBL. [lnomans 60KoBoM
MTOBEPXHOCTH M IOBEPXHOCTH MPABHIBHOMN MUPaMUIBI, TEOpEMa O IUIOMIaau yeceud€HHo# mupaMuabl. [loHsTre 06 00BpéMme.
O0BEM MUpPaMUIbI, TPU3MBI

HOZ[O6HBI€ T¢Jia B IIPOCTPAHCTBC. CoOTHOIICHUS MCKAY IJIoMaasaMun HOBCpXHOCTeﬁ, 00BéMamMu HO,HO6HLIX TCII

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJIeP:KAHUS

6

I'eomerpus

6.1

6.2

6.3

[Hunuuapuyeckasi HIOBEPXHOCTh, 0OPa3yIOIIHe UITHHIPUICCKOHN MMOBEPXHOCTH, OCh IIUIHHAPHICCKON MOBEPXHOCTH. [1u-
JIMHJP: OCHOBAaHHUS M OOKOBas OBEPXHOCTH, 00pa3ylomas U OCh, IIOMAAb OOKOBOH M MOJIHON TIOBEPXHOCTH

Konnueckas moBepXHOCTB, 00pa3yIoIie KOHHYECKOW MIOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOW MoBepxXHOCTH. KoHyc:
OCHOBAHWE W BEPIINHA, 00pa3yromias U 0Ch, IUIOIAAb OOKOBOH M TIOJTHOW OBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yronue
Y BBICOTA, OCHOBAHHS U OOKOBast MOBEPXHOCTh

Cdepa u map: meHTp, paguyc, TuaMmeTp, IUIOMaIs TOBEPXHOCTH ceprl. BzanMHoe pacmonoxenne chephl U IOCKOCTH,
KacaTeJbHas IUIOCKOCTH K cepe, Tuomanb chepsl

6.4

M300pakeHre Te BpallleH!s Ha IUIOCKOCTH. Pa3BépTKa MUIMHAPA U KOHyCa

6.5

6.6
6.7

KomOuHarmu Tej BpaneHuss 1 MHOTOTPaHHHUKOB. MHOTOTPaHHUK, OMIMCAHHBIH 0K0JI0 cdepsl, cdepa, BIHCaHHAS B MHOTO-
TPaHHUK, WM TEJIO BpalleHUs

[NonsiTre 00 06BEMe. OcHOBHEIE cBOWCTBA 00BEMOB Tell. TeopeMa 00 00BbEME MPSIMOYTOIEHOTO MapaJuIeIIeHUIe/1a U CIIe -
ctBus 13 He€. O0bEM mmIMHpa, Konyca. O0BEM M1apa U iomas chepsl

HOHO6HLIC TCJia B IIPOCTPAHCTBE. CoOTHOIIEHUS MCXKAY IJIOMaAIMHU HOBerHOCTeﬁ, 00BEMaMu HOHO6HLIX TCI

6.8

CeueHns nuiMHApPA (MapaiebHO U HePIeHIUKYIISIPHO OCH), CeUeHHS KOHYyca (TTapajuieIbHOe OCHOBAHHMIO M IPOXOIAIIEe
yepe3 BEPIINHY), CEUSHUS 1mapa

6.9

6.10

BexTop Ha mockocTy 1 B ipocTpaHcTBe. ClI0KEeHUE M BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4nciio. Pa3noxxeHue
BEKTOpA 110 TPEM HEKOMILIaHApHBIM BekTopaM. IIpaBuino napauienenunena. Penienne 3anay, CBA3aHHbIX ¢ IPUMEHEHUEM
IIpaBWI AEUCTBUM C BEKTOpPaMHU

IIpsimoyronbHas cucteMa KoopAuHAT B mpocTpaHcTBe. Koopaunats! BekTopa. IIpocreiiie 3agaun B KOOpAUHATaX. YTOI
MeXay BekTopamu. CKalspHOE NpPOW3BEICHHE BEKTOPOB. BEBIUNCIICHHE YIIIOB MEXAY MNPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO IPU PELIEHUH F€OMETPUUECKUX 3a1a4




ITPOBEPSIEMBIE HA EI'3 11O MATEMATHKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI OC-
HOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Koa nposep.
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeIMeTHBIM pe3yJibTaTaM 0CBOEHUsSI 0CHOBHOM 00pa3oBa-
TeJbHOMH MPOrpaMMbI CpPeIHEro 0011ero 00pa3oBaHus

Brnanenne mMetogaMu J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3a/ad; YMEHUE GOpPMYIUPOBATh U
ONEepUPOBATh MOHATUAMU: ONPENECIIEHUE, AaKCHOMA, TEOpEMa, CIIEICTBUE, CBOWCTBO, PU3HAK, T0Ka-
3aTeIhCTBO, PABHOCIIIBLHBIE (DOPMYIHPOBKH; MPUMEHSTH UX; YMEHHE (OPMYIHpPOBATh 0OpaTHOE 1
MIPOTUBOIIOJIOXKHOE YTBEP)KICHUE, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOIb30BaTh METO]T
MaTeMaTHYeCKOM MHIYKIMH; TPOBOAUTD JOKa3aTeNIbHbIE PACCYXACHUS MIPU PEIICHUH 3a]ad, olie-
HUBATh JIOTHIECKYIO PAaBUIHHOCTH PACcCYKIEHUI; yMEHHE OIIEPHPOBATH TOHATHUSIMHU: MHOKECTBO,
MTOIMHOKECTBO, OTIEPaIliy Ha/I MHOXKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar JUisi OIUCaHUs PEalbHBIX MPOIECCOB U SIBJICHUM U MPU PEIICHUU 33]a4, B TOM YHCIIE U3
IpYyTUX y4eOHBIX MPEIMETOB; YMEHHE OIEepUpOBaTh MOHATHUSAMU: rpad, CBA3HBIA Tpad, aepeBo,
LUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh M OMHCHIBATH rpadbl pasIUIHBIMHU CITOCOOAMM; HC-
MOJIb30BaTh rpadbl IPU pEIICHUH 33134

YMeHne onepupoBaTh NOHATHAMU: HATYPAIbHOE YUCIIO, LEJIOE YHUCIIO, CTENEHB C IIEIBIM IIOKa3aTe-
JIeM, KOpeHb HaTypajJbHOU CTETEeHH, CTETIEHb C PallMOHAIBLHBIM [T0Ka3aTeNleM, CTENeHb ¢ JeCTBU-
TEJbHBIM IT0OKa3aTeJeM, JIorapugM 4KciIa, CHHYC, KOCHHYC M TAHTC€HC IIPOU3BOJIBHOTO YUCIIA, OCTa-
TOK 110 MOJTYJIIO, PALIHOHAJIEHOE YUCIIO, HPPALMOHAIBEHOE YU CIIO, MHOKECTBA HATYPAJIbHBIX, LIEIBIX,
paIOHANbHBIX, EHCTBUTENBHBIX YNCEI; YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHb-
IIUE OOIIMIA ASTUTENh U HAMMEHBIIee 00IIee KpaTHOE, allrOPUTM EBKJIH/IA IPH PEIICHUM 3ajad;
3HAKOMCTBO C Pa3IMYHBIMU NMO3UIIMOHHBIMH CICTEMaMH CUHMCIICHNS]; yMEHUE BBITIOTHATH BBIUUCIIE-
HUE 3Ha4YCHUI U NpeoOpa3oBaHus BHIPAXKEHUH CO CTEMEHSMH U JorapudMamu, mpeoOdpa3oBaHus
JIPOOHO-pAIOHANBHBIX BBIPAXKEHU; YMEHHE OINEepUpOBaTh MOHATUSAMH: IOCIEN0BATEIbHOCTH,
apudmeTHIecKas Iporpeccus, reoMeTpudeckas mporpeccusi, 0eckoHeyHo yObIBaroIas reoMeTpu-
YecKas POrpeccusl; YMEHHUE 3a1aBaTh ITOCIEA0BATENBHOCTH, B TOM YHCIIE C TOMOILIBIO PEKYPPEHT-
HBIX (HOPMYIT; yMEHHE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YUCIIO, COMPSIKEHHBIE KOMILIEKC-
HBIC YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO yHcia, (popMa 3amicu KOMIUIEKCHBIX YHCel (Teo-
METpHYECKasi, TPUTOHOMETpHUecKast U airedpandeckas); yMeTb NMPOU3BOIUTH apupMeTHIecKue
JeHCTBUS ¢ KOMITJIEKCHBIMU YUCJIaMU; IIPUBOJIUTE PUMEPHI CTIOIb30BaHMS KOMIUIEKCHBIX YHCEIT;
OTIepUPOBATh MOHATHAMU: MaTpHUIA 2X2 1 3X3, ONpeaenuTeNb MaTPUIIbI, TEOMETPUYECKUI CMBICI
OIpEAETUTENS

YMeHue onepupoBaTh MOHATHSIMU: pallMOHAJbHbBIC, UPPALOHATILHBIE, TIOKA3aTebHbIE, CTEICH-
HBIE, Jorapu(pMuieckue, TPUrOHOMETPUUYECKUE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE
OIIEPUPOBATh MOHATUSIMH: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE, HEpPaBeH-
CTBO, CHCTEMA ypaBHEHHH 1 HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM; YMe-
HUE pellaTh ypaBHEHHs, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO PA3IMYHBIX TPUEMOB; PeLIaTh YpaB-
HEHUS, HEPABEHCTBA M CUCTEMBI C TapaMeTPOM; IPUMEHATh YpaBHEHUS, HEPaBEHCTBA, UX CUCTEMBbI
JUIsL pelIeHHs] MaTeMaTHYECKHX 3aJ1a4 U 3a]1a4 U3 pa3InYHbIX 00JIacTel HayKH U peallbHON JKU3HH

YMeHue onepupoBaTh MOHATUSIME: QYHKIHS, YETHOCT (DYHKITUH, IEPUOTUIHOCTE (YHKIIUH, OTpa-
HUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTB (DYHKIIHH, SKCTpeMyM (DyHKIMH, HAanOOJIbIIee 1 HAaNMEHb-
1Iee 3HaYeHHs1 (PYHKIMH Ha IPOMEKYTKE, HelIpephIBHAS (DYHKIIHS, ACHMITOTHI Tpaduka QyHKIHH,
nepBasi ¥ BTOpasi MPOM3BOIHAS (QYHKIIMK, TEOMETPHUYECKHIA ¥ (PU3UUECKUI CMBICI MPOU3BOIHOMN,
nepBooOpazHasi, onpeaeIEHHbIH HHTErpall; yMEHHE HAXOUTh ACHMITOTHI Tpaduka QpyHKIMK; yme-
HUE BBIYHUCIISTH POU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3MLIMH (YHKLHUH, HaXO-
JIMTh ypaBHEHUE KacaTeNbHOU K rpaduKy QyHKIMU; yMEHUE HaXOAUTh IPOU3BOIHBIC AJIEMEHTAp-
HBIX (YHKIWH; YMEHUE WCIIONB30BaTh MPOWU3BOJHYIO JIJISl UCCIeNoBaHUs (DYHKIWH, HaXOIUTh
HanOoJIbIINE 1 HAMMEHBIINE 3HAYCHUs (PYHKIHIA; CTPOUTH TpaguKi MHOTOWICHOB C HCIIOIb30Ba-
HHUEM arrapaTa MaTeMaTH4ecKOro aHain3a; MPUMEHSITh MPOU3BOIHYIO JUIS HAXOXKIEHUS HAWITyd-
IIETO PEelIeHUs B IPUKIIAIHBIX, B TOM YHCIIE COIMAIbHO-O9KOHOMHUYECKUX M (PM3MUECKHUX 3aj1adax;
HaXOIUTh IUIOLAIN U 00BEMBI (DUTY C MOMOIIBIO UHTETpaia; MPUBOAUTE IPUMEPHI MaTeMaTuie-
CKOT'0 MOJIETTMPOBAHUSI ¢ HIOMOLIBIO JH(depeHIHaTBHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUSAME: TpaduK QyHKIUH, oOpaTHAs QyHKIMS, KOMIIO3ULUS (QYHKIHM,
nuHelHast QyHKUUs, KBagpaTHuHas QyHKIWS, palroHaNbHas PyHKIMS, CTeNeHHas PYHKIHS, TPH-
roHOMeTpuYecKue (QyHKIHU, 0OpaTHbIE TPUTOHOMETpUYECKUe (PYHKIMHU, TMOKa3aTeIbHas U Jora-




pudMudeckas QyHKIIUN; YMEHHE CTPOUTH IpaMKH N3yU4EeHHBIX (YHKIUN, BBITOIHATE MPeo0pa3o-
BaHUs TpaduKoB QYHKIWH, UCTIONB30BaTh rpadUKu Il U3YyUCHHUS] MPOIIECCOB U 3aBHCUMOCTEH,
TIPH PEIIeHUH 3a/]1a4 U3 APYTUX yUeOHBIX IPEIMETOB U 33]1a4 U3 PeabHON JKU3HM; BRIpaXkaThb Gop-
MyJIaM{ 3aBUCHMOCTH MEKAY BETMUYMHAMH; HCIIOIB30BaTh CBOMCTBA U rpaduku GYHKIUHA IS pe-
IIeHNs YpaBHEHUH, HEPABEHCTB M 33/1a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAWHATHON ITJIOCKO-
CTH MHO>KECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB M X CHCTEM

VYmenne peuiaTh TEKCTOBBIC 3a/la4X PAa3HBIX THUIIOB (B TOM YHUCJIE Ha IMPOUCHTHI, 10JIX U 4YaCTHU, HA
JBUXCHUC, pa60Ty, CTOMMOCTDH TOBApOB M YCJIYTI, HAaJIOTH, 3ala4n U3 obnacTu YIIpaBJICHUA JINY-
HBIMH U CEMCHHBIMH q)HHchaMI/I); COCTaBJIATh BBIPpAXXCHUA, YPaBHCHUA, HCPABCHCTBA U UX CH-
CTEMBI 110 YCJIOBUIO 3aJa4u, UCCIIEAOBATH ITOJTYYEHHOE PCHICHUE U OLICHUBATDH HpaBI[OHOI[OGHOCTL
PE3YIbTATOB; YMCHUEC MOACINPOBATH PEAJIBHBIC CUTYyallu Ha A3BIKE MaTEMATUKH,; COCTABJIATH BbI-
paxxXeHus1, ypaBHCHUA, HCPABCHCTBA U UX CUCTEMEI IO YCJIOBUIO 3a1a4H, UCCICA0BAThL IOCTPOCHHBIC
MOZCIIU C UCTIOJIb30BAHUEM alllapara aJ'Il"C6pI)I, HUHTCPHOPECTUPOBATH HOJ'Iy‘IeHHI;IfI pe3yabTaT
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YMeHue onepupoBaTh MOHATUAME: cpeaHee apupMeTHIecKoe, MeIuana, HauoobIlee U HanMEHb-
niee 3Ha4eHUsI, pa3Max, JUCIEePCHsi, CTAaHIapTHOE OTKJIIOHEHHE YUCIOBOT0 Habopa; yMEHHUE U3BJIe-
KaTh, THTEPIIPETUPOBATH NHPOPMALUIO, IPEICTABICHHYIO B TaONMIaX, HAa AMarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANbHBIX MPOLECCOB U SIBICHHI; MPEACTABIATh HHPOPMALIUIO C TIOMO-
1IpI0 TAaOJHI U JUarpaMM; UCCIIEA0BaTh CTATUCTUYECKUE NaHHbIC, B TOM YHCJIE C MPUMEHECHUEM
rpadMUeCKUX METOOB U 3JIEKTPOHHBIX CPEICTB; rpa@MuecKy UCCIeJ0BaTh COBMECTHBIE HA0IIOe-
HUs C IOMOILBIO JUarpaMM PacCEUBAHUs U JIMHEWHON PErpeccuun

YMeHue onepupoBaTh NOHATUSAMU: CIyYalHbIN ONBIT U cIy4aifHoe cOObITHE, BEPOSITHOCTD CITydail-
HOTO COOBITHSI; YMEHUE BBIYUCIATH BEPOSITHOCT C HCIOIB30BAHHEM IpaQuecKUX METOJIOB; MPH-
MEHATH (POPMYJIBI CIOKEHUSI X YMHOXEHHUSI BEPOSATHOCTEH, ()OPMYyIly HOIHOM BEpOSTHOCTH, Gop-
myny beprymmu, komOuHaTOpHBIE (PaKTHl U (POPMYIBI; OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBI-
TU; YMEHHE ONIepUPOBaTh MOHATHAMMU: cly4yaiiHas BeTMUYMHA, pacIipe/ieieHne BeposSsTHOCTEH, Ma-
TEMaTU4YecKoe OKUAaHUE, AUCIEPCHs U CTaHAAPTHOE OTKIOHEHUE CIy4YalHOW BETUYWHBI, (PyHK-
LUU PaCIpPEIENICHUs U INIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOIO ¥ HOPMAJIBHOTO paclpereie-
HUI; YMEHUE UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeleleHUN I PelIeHUs 3a/1a4u; 3HaKOM-
CTBO C TIOHATHSIMU: 3aKOH OOJBIINX YUCEI, METO/Ibl BRIOOPOYHBIX MCCIIEOBAHHIA; YMEHUE TIPHUBO-
IUTh IPUMEPHI MPOSIBICHUS 3aKOHA OONBLIMX YUCET B MPUPOAHBIX M OOLICCTBECHHBIX SIBICHUSIX;
YMEHHE ONEPHUPOBATh MOHATUAMU: COUETAHUE, IEPECTAHOBKA, YHUCJIO COUYETaHUM, YUCIIO NepecTa-
HOBOK; OMHOM HbI0TOHA; yMeHHe MPUMEHITh KOMOWHATOPHBIE (PaKTHI M PACCYKICHHUS IS pelie-
HUS 3a]1a4; OLIEHUBATh BEPOSATHOCTH PEaJbHBIX COOBITUH; COCTABIATH BEPOSITHOCTHYIO MOAEb U
HMHTEPIPETUPOBATH OTYYECHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIy4, BEIHU-
YUHA YIJIa, IUNIOCKUH yroj, IBYTPAaHHBIN yroj, TPEXTpaHHbIi yroJl, CKpPEIMBAOIINECS IIPSIMBbIE, T1a-
PaJVIENBHOCTD U IEPIEHAUKYIIIPHOCTD NPSIMBIX U INIOCKOCTEHN, YTOJI MEKY IPSMBIMU, YTOJI MEXLY
MPSIMOM M TIJIOCKOCTBIO, YTOJI MEXKy MIIOCKOCTSIMH, PACCTOSIHUE OT TOUKH A0 INIOCKOCTH, paccTos-
HUE MEXIY NPAMBIMH, PACCTOSTHAE MEXKY IUIOCKOCTSIMH; YMEHHUE HCIIOIb30BATh IIPH PELICHUH 3a-
Jla4d u3y4eHHbIe (DaKThI M TEOPEMBI INIAHUMETPUH;, YMEHHE OLIEHUBAThH Pa3Mepbl 00BEKTOB OKpYXKa-
IOLLETO MHPA; CTPOUTh MAaTEMATUYECKHE MOJIENIH C TOMOIIBIO FEOMETPUUYECKUX TOHATHI U BEIH-
YHH, PEIIaTh CBSI3aHHBIE C HUMU NPAKTUYECKHE 3aa4n

YMeHue onepupoBaTh MOHATHAMU: IJIOMAAL GUTYphl, 00BEM (GHUrypsl, MHOTOIPAHHUK, TPABUIIb-
HBIA MHOTOTPAaHHMK, CEYeHNE MHOT'OIPaHHUKA, KyO, apajuiesienune, IpusMa, nupaMuaa, Gurypa
Y MTOBEPXHOCTH BPALICHUS, IIWIHMHIP, KOHYC, ap, cdepa, Iiomais chepbl, MIoaib HOBEPXHOCTH
MUpaMHIBL, TPU3MBL, KOHYCa, HUIMHAPA, 00bEM KyOa, MPSIMOYTOJILHOTO NapajlieNenuiena, mupa-
MUBI, TPU3MBI, HWIMHIPA, KOHYyCa, [1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHSI KOHYCa U IUITNHIpA,
napajiesibHble OCH WJIM OCHOBAaHUIO, CEUEHHE Iapa, MIOCKOCTh, Kacaromasics chepsl, IHINHIPA,
KOHYCa; yMEHHE CTPOUThH CEUEHHE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPAaHHUKH, QUTYPHI U T0-
BEPXHOCTH BpAILlEHUs], UX CEYEHHS, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHUE TIPU-
MEHSITh CBOHCTBA T€OMETPUYECKUX PUTYP, CAMOCTOSITENEHO (POPMYIIMPOBATH OIIPE/ICIICHHS H3yda-
€MbIX QUTYD, BBIJIBUTATh TUIIOTE3BI O CBOMCTBAX M NPU3HAKAX TEOMETPHUECKIX (PUTYp, 0OOCHOBBI-
BaTh WJIM OTNIPOBEPraTh MX; yMEHUE IPOBOANUTH KIacCU(PHUKALMIO PUTYD TIO Pa3IMUHBIM IIPU3HAKAM,
BBIMOJIHATh HEOOXOIUMBIE JONOTHUTENIbHBIE IOCTPOCHHUS

YMeHne onepupoBaTh NOHATHAMU: JBHKEHHE B IPOCTPAHCTBE, MapajlIeNbHbIN IepeHOC, CUMMET-
pHsl Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeo0pa3oBaHue 1o100us1, o100HbIE (GUTYDHI;




yMEHHE Paclo3HABaTh paBHBIC U TOJO0OHBIE (UTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXUTEK-
Type; NCTIOIB30BaTh FT€OMETPHUUCCKHE OTHOIICHHUS IPH PEIICHNUH 3a/1a4; HAXOAUTh T€OMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOJI, TUIOIab, 00BEM) IIPU PELIEHHH 3a/1ad U3 APYTUX YIEOHBIX MIPEAMETOB U
W3 PeaNbHOW >KM3HW; YMEHHE BBIYHCIATH TEOMETPUUECKUE BENWYHMHBI (UIMHA, YToj, TUIOIIAb,
00BEM, TIIOIMIA/Ib TIOBEPXHOCTH), HCHONIB3Ys M3y4YeHHbIe ()OPMYIIBI U METOJBI, B TOM YHCIIE: ILIO-
I113/1b TIOBEPXHOCTH MUPAMH/IBL, TIPU3MBI, KOHYCA, IIIIHHAPA, TUIOMAab chepbl; 00bEM KyOa, IpsiMo-
YTOJBHOTO NapajuleNienuIe a, MMPaMHIb, TPU3MBIL, HMIMHIPA, KOHYCa, apa; YMECHUE HaXOAUTb OT-
HolIeHHe 00bEMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHSAMU: NPSMOYTOJbHAas CUCTEMa KOOPIMHAT, BEKTOp, KOOPIMHATHI
TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB, TIPOU3BEJCHAE BEKTOpA HA YUCIIO, Pa3JIOKEHHE
BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BE/ICHUE, BEKTOPHOE MIPOU3BENICHHE, YTOJ MEIKITY BEKTOPAMHU;
yMEHUE HCIIONb30BaTh BEKTOPHBIM M KOOPAUHATHBIA METOA ISl pEIICHHUS TEOMETPHUECKUX 3a7ad
W 337124 JPYTUX Y4eOHBIX IPEAMETOB
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YMeHue BHIOMPATh MOAXOAALIMK METOJ IS PEHICHUs 3aJaud; IOHWMaHWe 3HAYMMOCTH MaTeMa-
TUKU B U3y49E€HUH IPUPOTHBIX U OOLIECTBEHHBIX IIPOLIECCOB U SBJICHUIH; yMEHHUE PAacIIO3HABATh IIPO-
SIBIICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHUE NPUBOIUTH IMPHUMEPBI MAaTEMaTHYECKUX OT-
KPBITUI POCCUICKON U MUPOBOM MATEMATUYECKON HAYKU




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kox IlpoBepsieMblii 3JIeMEHT coJepPKAHUS
1  UYwucna v BEIYHCICHHS
1.1 HarypanbHsie 1 nenbie uncna. [Ipu3Haku AeTMMOCTH LeJbIX YHCell
19 PanmonaneHble yncna. OOBIKHOBEHHBIC M JACCATHYHBIE APOOH, MPOLEHTHI, OECKOHEUYHbIE MEPHUOANYCCKHE
Ipodu
13 ApudmeTrnueckuii KOpeHb HAaTypalbHOW cTeneHu. JefcTBus ¢ apudMeTHIecKMMU KOPHSAMH HaTypalbHOHU CTe-
NICHU
1.4 | Cremens ¢ nenbiM mmokaszatesieM. CTEIeHb ¢ parfioHaIbHBIM Moka3aTeieM. CBOMCTBA CTETICHH
1.5 CuHyc, KOCHHYC ¥ TAaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTHUHBIE U HATYpAJIbHBIE JIOTApUPMBI
17 HeiictButenbable yncaa. ApudMeTHYecKHe ONEpalu c I[eI\/'ICTBI/ITCJ'ILHI)IMI/IV yrciaamu. [lpubnkénnsie
BBIYHMCIICHHS, IPaBUJIa OKPYTJIEHUS], IPUKUIKA U OLCHKA PE3yNIbTaTa BEIYUCICHUN
1.8 TIIpeoOpa3oBaHue BhIpaKECHUI
1.9 KowmiekcHbIe Yncia
2 | YpaBHEHHS U HEPAaBEHCTBA
2.1 | LUenbie u npoOHO-paliioHATIbHBIE YPABHEHUS
2.2 | UppanmoHallbHBIE ypaBHEHUS
2.3 | TpuroHoMmeTpwdecKue ypaBHEHHUS
2.4 | lloka3zaTenpHBIC U JoTapU(PMUIECKUE YPAaBHEHUS
2.5 | llembie u npoOHO-paIOHATIFHBIC HEPABEHCTBA
2.6 | HppanmoHanbHBIE HEPABEHCTBA
2.7 | lTloka3zaTenbHbIC U JloTapu(MUYSCKUE HEPABCHCTBA
2.8 | TpuroHomeTpHueCcKie HEpAaBEHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHeHHs, HSPABEHCTBA U CUCTEMBI C MTapaMeTpaMu
2.11 Marpuua cucteMbl JUHEHHBIX ypaBHeHUH. Onpenenurens MaTpULbI
3 | OyHkumu U rpaduxu
31 OyHKHA, criocoOs! 3aaanus Gpyaknuu. ['paduk pynkumu. Bzanmuao obpatasie ¢pyHKIn. YETHBIE U HEYETHBIC
dynakun. [epuognueckue GyHKINN
Ob6nacTe onpeneneHus U MHOXKeCTBO 3HaueHuil pyHkumu. Hynn ¢ynkunu. IIpomexxyTku 3HaKOIOCTOSHCTBA.
3.2 TIpomexxyTKHm MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHUMYMBI (yHKIIMU. HanOomnbiliee 1 HauMeHblIee
3HaUYeHUe (PYHKIIMU Ha IPOMEKYTKE
33 CTeneHHag (GyHKIMS C HATYpaJbHBIM M LIENbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CBolcTBa U rpaduk
KOPHS1 N-0i1 cTeneHn
3.4  Tpuronomerpuieckue QyHKIIMU, UX CBOWCTBA U Tpaduku
3.5 TlokazatenbHas u gorapudmMuyieckas QyHKIMH, HX CBOMCTBA M TpaQ KK
3.6  Touku pazpbiBa. AcuMnToThl rpadukoB pynkimid. CBoHCTBa (QYHKIINI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 | IlocmemoBaTeabHOCTH, CIIOCOORI 3a4aHMUs MOCIEA0BATEILHOCTEH
3.8  Apudmernueckas v reoMeTpuuecKas nporpeccuu. @opMysa cI0KHBIX MPOLEHTOB
4  Hayana MaTeMaTHYECKOI'O aHAIN3a
4.1 IlpowusBoanas pyHKIMH. [Ipon3BoaHbIE lIeMEHTapHBIX (YHKIUT
42 [IpuMeHeHre NMPOM3BOIHOM K HMCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH W SKCTpeMyMbl. HaxoxneHue
HauOOJIBILIETO U HAMMEHBLIETO 3HaUeHHsI QYHKIIUHU HA OTPE3Ke
4.3  llepBooOpa3nas. MHTerpan
5 | MHoxecTBa U JOTHKa
5.1 MHoxecTBo, onepaniy HaJl MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 | BeposATHOCTb M CTaTHCTHKA




6.1

OmnucarenbHas CTaTHCTHKA

6.2 BeposatHOCTb
6.3  KomOunatopuka
7 | TI'eometpus
7.1 | ®urypsl Ha TUIOCKOCTH
7.2  IlpsiMble ¥ TUIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tenau mOBEpXHOCTH BpallCHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» MaremaTuka: anre0pa 1 Hauaia MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus. 10-11 knacc. Aranacsia JI.C.,
Bbyry3oB B.®., Kagommner C.b. u ap. Aknnoneproe o0mecTBo «M3matenscTBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/






