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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, M TPAJULHUA POCCUUCKOr0o 0Opa3oBaHUSI.
Peanuzarmust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH 00YJarOIINXCS,

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (OpMHpPOBaHUS (DYHKIIMOHAIBLHON MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTHYCCKOM HAYKOW SBJIICHWH W TIPOLIECCOB PEAbHOIO MHpa, MECTe
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHHUS, HCOOXOMUMBIX IS aJalTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPH HM3YYCHUH OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYI)KAIOMIET0 MHpPA, YCIOBHE YCIENTHOTO TO3HAHWUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3ajadya (OpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBateabHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
O CMIEIUAIILHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYEeCKHE YMEHUs, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUX B MPOPECCUOHATBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMHpOBaHHWE YMEHHS pacClO3HaBaTh Ha YEpTEkKax, MOJAEIIX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX M TeJaX BPaIIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QITOPUTMAMM  pEIIEHUS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEU
OoOy4arouxcs, IO3HABAaTENIbHONM  AKTUBHOCTH,  HCCJIEIOBATEIBCKUX
YMEHUN, KpUTHYHOCTH MBIIUJICHHUS;



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue oOpasza MPOBOAMTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Heaemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IApAJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocreifiine mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IIPSAMOM U IUIOCKOCTH, TeOopeMa O MpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpaMUbl; OOKOBas U MOJIHAS TIOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MUPaMUIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UIUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yrolias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tent. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noxkeHune BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroa Mexnay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS IMPOTPaMMbl Y4€OHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUS:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIero.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MAaTEMATHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]]a4 MAaTEMaTHICCKOW HAIPABIEHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CpeJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUISI PA3BUTHS ITUBWIM3AIMK, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTPaMMbI Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 oobyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JAeULUNTH MHDOpPMALMM, NAHHBIX, HEOOXOAUMBIX AJIi OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCIPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUHU C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme hopMyITMpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI PU PEIICHUH YYCOHBIX 3aa4; IPUHUMATD I1EJTb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYX)aeHNsI, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOINPOBEPKH, CaMOKOHTPOJIS Mpolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEIU U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSThL aKCHOMBI CTEPEOMETPUU M CJEACTBUS U3 HUX TPHU pelIeHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIM YroJl, TpaHW JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOI'PAaHHUKOB (NMHpaMuia; IPU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIE MTPU3MBI, TapalIeICITUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPSIMOHM, OT TOYKM JO TIUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCS TMPSIMBIMHA, MEXKIY TNPAMOM W IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO Ha 4YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATHUS B IMPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIE C HAXOXKJICHUEM IT€OMETPUYECKUX BEJIMYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacnio3naBath Tenma BpameHus (UIMHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHME IIAPOBOrO CJOS, BBICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHHSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JE€UCTBUSL CJIOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YroJ MEXAY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOWM CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUS HAa IMPAKTUKE: aHAJU3UPOBATH PEaJIbHbBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUN U TEOPEM, allrapara anreopsl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThbI
1 BBenenune B ctepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
1 .
2 PAMBIC H TUTOCKOCTH B TIPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
HapaJ'IJ'ICJ'II)HOCTI) IMPAMBIX U MIIOCKOCTCU
3 HepHeHHmfyMpHOCTB TPAMBIX 12 https://resh.edu.ru/subject/17/10/
TUTOCKOCTEH
4 VYriel MeXIY OIPSIMBIMU U TJIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHuKH 11 1 https://resh.edu.ru/subject/17/10/
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 https://resh.edu.ru/subject/17/10/
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie

NPOrpaMMblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoThbI
Tena Bpamenus 12 https://resh.edu.ru/subject/17/11/
OO6bEMBI TEN 5) 1 https://resh.edu.ru/subject/17/11/
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
1
OBTOpEHHE, O606HICHI:IC, 7 1 https://resh.edu.ru/subject/17/11/

cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsimasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

IlonsThs: MEpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamMas U MI10CKOCTb

https://resh.edu.ru/subject/17/10/

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeCcCKarommecs npsamas U MI10CKOCTb

https://resh.edu.ru/subject/17/10/

3HaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pakeHrue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax

https://resh.edu.ru/subject/17/10/

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/10/

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/10/

[TousiTHE 00 AKCHOMATHYECKOM MOCTPOCHUMN
CTCPCOMETPUHN: AKCUOMBI CTCPECOMCTPHUU U
CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/10/

[TousiTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CJIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CJIEJICTBUS U3 HUX
B3anMHOE€ pacnoiokeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeCceKaroIecs, https://resh.edu.ru/subject/17/10/
napajuleNibHble U CKpPEIIUBAIOIIUECcs psIMbIe
[TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B

12 HIPOCIPAHCIRE. APAITICILHbIS Hp;ﬂ\fme B https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE; MapalIeIbHOCTb TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npocTpanctee: [lapannenbHOCTh MPAMON 1 https://resh.edu.ru/subject/17/10/
IJI0CKOCTH

14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM https://resh.edu.ru/subject/17/10/

15 Yroa mexay NpsMbIMU B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

16 Yron mexay NpsMbeIMU B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

17 Hapannenbocts nockocTeit https://resh.edu.ru/subject/17/10/
napasuieNbHbIe MI0CKOCTH

18 CBoiicTBa napajuieibHbIX IIOCKOCTEH https://resh.edu.ru/subject/17/10/
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI

19 Ha IJIOCKOCTH: TETpa’Jp, Kyo, https://resh.edu.ru/subject/17/10/
napajuiesIenunes

20 IToctpoenue ceuenuit https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

21

[ToctpoeHue ceueHui

https://resh.edu.ru/subject/17/10/

KonTtponsHas padora no Teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHIUKYISIPHOCTD NPSAMOU U

23 IJIOCKOCTU: IEPIIEHAUKYIISIPHBIE IPSMbIE B https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
II € mmapasie e

24 PAMBIC Hapa/LICILHBIC 1 https://resh.edu.ru/subject/17/10/
MEePIEHIUKYIISIPHBIE K TUIOCKOCTH
II € Iapasiie e

25 PAMBIC Hapa/LICIILHbIC 1 https://resh.edu.ru/subject/17/10/
MEePIEHIUKYIISIPHBIE K TUNTIOCKOCTH
IIpusnak nepmne ocC ol

26 PH3HAK NEPHCHANKYIAPHOCTH PAMOH 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTH
ITpn3Hak mmepie oc ol

27 PHSHAK HECPHENIMKYIAPHOCTH TPAMOH H https://resh.edu.ru/subject/17/10/
MIOCKOCTH
Teopema o oM TIepIIe ol

28 PEMa O TIPAMOH HEPIIEHIKYIHPHON https://resh.edu.ru/subject/17/10/
MIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON .

29 p p PHCHAMRYIAD https://resh.edu.ru/subject/17/10/
IIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON .

30 p p PHCHAMRYIAD https://resh.edu.ru/subject/17/10/
ILIOCKOCTH
[lepnenuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
MPSAMO# 70 MIIOCKOCTH
[lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/subject/17/10/
MPSIMOM JI0 MJIOCKOCTH

33 [lepnieHAUKYJIAp U HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/

OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
HPSIMOM 10 IIJIOCKOCTH
v OCTPAHCTBE: YrOJl M€ oM
35 [Ibl B IIPOCTPATCTBE: YTOJ MEXULY HPAMOH https://resh.edu.ru/subject/17/10/
Y TIJIOCKOCTHIO
a 1 yTOII, eWHBIN yTo .
36 JBYrpaHHEIH yrox, JIMHCHHEIH yrox https://resh.edu.ru/subject/17/10/
JBYTPAHHOTO yria
a 1 yToII, eWHBIN yTo .
37 JBYrpAHHEIH yrox, JIMHCHHEIH yrox https://resh.edu.ru/subject/17/10/
JIBYTPAHHOTO yria
[Tepme ocC OCKOCTEH: 3Ha
38 PHCHAHIYIFIPHOCTD TLIOCKOCTEH lef Hax https://resh.edu.ru/subject/17/10/
MEePIEHIUKYIISIPHOCTH IBYX IJIOCKOCTEN
[Tepme ocC OCKOCTEH: 3Ha
39 PHCHAMIYIAPHOCTS ITIOCKOCTCH: TP I:I Hax https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH
[Tepme ocC OCKOCTEH: 3Ha
40 PHCHAMKYIAPHOCTS ITIOCKOCTEH: 1P I:I Hax https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApax https://resh.edu.ru/subject/17/10/
42 Teopema o TpEX mepHeHANKYIApax https://resh.edu.ru/subject/17/10/
43 Teopema o TpEX mepHeHANKYIApax https://resh.edu.ru/subject/17/10/
KonTtponsHas pabota no temam
44 "[leprieHIUKYASIPHOCTD IPSIMBIX U
mockocTel" U "YTibel MeXly NPSIMBIMU U
TJIOCKOCTSAMHU"
[lonaTe MHOTOTrpaHHUKA, OCHOBHBIE
45 STCMCHTBI MHOTOTPAHHHKA, BHITYIGIHIC | https://resh.edu.ru/subject/17/10/

HEBBIITYKJIBIC MHOT'OT'PAHHUKHU, pa3BépTKa
MHOTOTrpaHHHKa



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/subject/17/10/

47

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajulesIeuIe]l ¥ ero CBOMcTBa

https://resh.edu.ru/subject/17/10/

48

[Inpamuia: N-yrosipHasi NMpaMuIa, TPaHA U
OCHOBaHUE NMHpaMUIbl; OOKOBas U MOJIHAS
IIOBEPXHOCTh [IUPAaMU/JIbI; IIPAaBUJIbHAS U
yceu€HHas nmupaMmuaa

https://resh.edu.ru/subject/17/10/

49

[IpaBusIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MPaBUWIILHOTO MHOTOT'PAHHUKA; TTPaBUIbHAS
MpU3Ma U MpaBWIbHAS MTUPAMHUJIA;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIpaBUWIIbHBIN TETpadIp; KyO

https://resh.edu.ru/subject/17/10/

50

[IpencraBneHune o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJICKAdIP U
HUKOCadIP.

https://resh.edu.ru/subject/17/10/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIHO TOYKH, IPSMOM, TNIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

https://resh.edu.ru/subject/17/10/

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB:
pEOpa, TuaroHau, yribl

https://resh.edu.ru/subject/17/10/

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIA/b
OCHOBaHHUH, Teopema 0 OOKOBO
IIOBEPXHOCTH MPSMOM IIPU3MBI

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,

o4 . 1 https://resh.edu.ru/subject/17/10/
TeopeMa O IJIOaau OOKOBOM TTOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
55 KonTtposnsHas paboTa o teme 1
"MHororpaHHuku"
56 [onsitne 06 06BEMeE 1 https://resh.edu.ru/subject/17/10/
S7 O06bEM TUpamMuIbI 1 https://resh.edu.ru/subject/17/10/
58 O06bEM TUpamMuIbI 1 https://resh.edu.ru/subject/17/10/
59 O06bEM TUpamMuIBI 1 https://resh.edu.ru/subject/17/10/
60 O06bEM TUpamMuIBI 1 https://resh.edu.ru/subject/17/10/
61 O06BEM IpHU3MBI 1 https://resh.edu.ru/subject/17/10/
62 O06BEM TTPU3MBI 1 https://resh.edu.ru/subject/17/10/
63 O06BEM TTPU3MBI 1 https://resh.edu.ru/subject/17/10/
64 KonTtponbHas padota o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aIUs
65 3HaHu#. [locTpoeHue ceueHuii B 1 https://resh.edu.ru/subject/17/10/
MHOTOT'PaHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aIUs
3HaHUH. BbnciieHne pacCTOsIHUN: MEXTY
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1 https://resh.edu.ru/subject/17/10/
TOYKH JI0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Htoroas koHTpoJbHas paboTa 1
[ToBTOpEHue, 0600IIeHNEe CUCTEMATH3AIIHS
68 3HaHMW. BeruncneHue yrios: MexIy 1 https://resh.edu.ru/subject/17/10/

CKPpCUHIUMBAOIHUMHUCS ITPAMBIMHA, MCIKIAY



https://resh.edu.ru/subject/17/10/
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MPSAMOM U TJIIOCKOCTBIO, IByTPAHHBIX YIJIOB,

YIJI0B M@Ky MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

https://resh.edu.ru/subject/17/11/

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cdepe; miomaab cheps

https://resh.edu.ru/subject/17/11/

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

https://resh.edu.ru/subject/17/11/

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBECPXHOCTD,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHIIUHAPHIECKON
MOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymolias 1 och;

IJ1omaab OOKOBOI1 U MOJIHOM IMOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

I/I306pa}K€HI/IC OUJIMHApPA Ha IJIOCKOCTH.

PazBépTka mummHapa. CedeHus UIMHApa

(TIIOCKOCTHIO, MapalIeIbHON W
MEePIEeHIUKYIAPHOMN OCH IIINHAPA)

https://resh.edu.ru/subject/17/11/

Konunueckas IMOBCPXHOCTD, o6pa3y101u1zle

KOHHUYECKOU MMOBEPXHOCTH, OChb U BEPIINHA

KOHHUYECKOU MMOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Konyc: ocHoBaHue U BepIIMHa,
oOpa3ymolas 1 0Ch; IIoMaas> OOKOBOM 1

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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IIOJTHOW ITOBEPXHOCTH

Yceu€HHblil KOHyC: 00pasylomme u

9 BBICOTA; OCHOBAHUS B OOKOBas https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. Ceuenusi KOHyca
10 (TJIOCKOCTBI0, MapaIeIbHON OCHOBaHMUIO, https://resh.edu.ru/subject/17/11/
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEpILIHHY)
11 KomouHanus Ten Bpatenns u https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBIN OKOJIO
12 cdepsl; cepa, BUcaHHAsS B https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS
13 HOH,,HTHG 06 0Gnéue. OcHoBHbIe CBOTCTEA https://resh.edu.ru/subject/17/11/
00BEMOB TeN
14 O06bEM TIUIMHAPA, KOHYCa https://resh.edu.ru/subject/17/11/
15 O06bEM 11apa 1 wiomaas chepsl https://resh.edu.ru/subject/17/11/
[TogoGHbIe Tesia B IPOCTPAHCTBE.
16 CoOTHOIICHHS MEXKTY TTOIIAIIMHU https://resh.edu.ru/subject/17/11/
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX TE
17 KonTtponpHas padota o temam "Tema
Bpamienus" u "O0bemsbl Ten"
18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE https://resh.edu.ru/subject/17/11/
19 CrnosxeHne 1 BBIYUTAHUE BEKTOPOB https://resh.edu.ru/subject/17/11/
20 YMHOK€EHNE BEKTOPa Ha YHUCIIO https://resh.edu.ru/subject/17/11/
21 Pasnoxeriite BexTopa o Tpew https://resh.edu.ru/subject/17/11/

HCKOMIUIAHAPHBIM BCKTOPAM. HpaBI/IHO
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Imapajiiejacnuicaa

22

Pemenne 3ama4d, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

https://resh.edu.ru/subject/17/11/

23

[IpsiMmoyrospHas cucTeMa KOOpIMHAT B
npocTtpancte. KoopaumHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

https://resh.edu.ru/subject/17/11/

24

VYron mexay Bekropamu. CkalispHOe
MIPOU3BE/ICHUE BEKTOPOB

https://resh.edu.ru/subject/17/11/

25

Beruncnenue yriioB Mexy npssMbIMHU U
IIJIOCKOCTSIMH

https://resh.edu.ru/subject/17/11/

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pPELICHNHU TEOMETPUYECKHX 3a1a4

https://resh.edu.ru/subject/17/11/

27

KonTtponbHas padota o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpeHue, 0600IICHNE 1
cucreMartusanus 3Haguii. OCHOBHEBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
MJIAHUMETPUHU

https://resh.edu.ru/subject/17/11/

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://resh.edu.ru/subject/17/11/

30

[ToBTOpEHME, 0000IIEHNE 1
cHCTEMAaTU3aIMs 3HaHUH. 3a1aun
TJIAHUMETPUU M METO/IbI X PELICHUS

https://resh.edu.ru/subject/17/11/

31

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun

https://resh.edu.ru/subject/17/11/
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IIAaHUMETPUHN U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600IIeHNE U
cCUucreMaru3anus sgaHuii. OCHOBHEIE

32 1 https://resh.edu.ru/subject/17/11/
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHn

33 HroroBast KOHTpOJbHAS padoTa 1
I1 , 0000 :

34 OBTOPEHHE, 000 HICHI:IC " 1 https://resh.edu.ru/subject/17/11/
cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKiinoHepHoe 00IeCTBO
«M3parenscTBO «IIpocBenienne

* Martematuka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiues C.b. u

apyrue, AkuuonepHoe obmectBo «M3narensctBo «IIpocBemmenue»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
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