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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HANPABICHUMU JTMYHOCTHOTO
pa3BuTHs OOyyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MAaTEMATUYECKOW HAYKOW SIBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPHUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE€ TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U TOCTPOCHHUHU IIEMOYKHU JOTUUECKUX YTBEPKICHUN
B XOJI€ pEUIEHUS TeOMETPUYECKHX 3a/ady, YMEHUE BBIIBUIaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpHeHTalus 4YejIoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
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npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABIISICTCS OAHUM U3 TPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.
Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 06a3oBOM
ypoBHe 0Oy4yeHHss — o0Omeo0pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pPa3BUTHE
oOyyaromuxcs  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONB30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWM W JIeHCTBUH,
cenuUUHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJI30BAHHEM I'€OMETPHH.
[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA IS
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YyYUTh I'€OMETpHUIO Oolee
riyOOKo, €clid B JajbHEHIlIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.
JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl  OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kimaccax sBISIOTCS:
e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEWIIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMUCHIBATH
U U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

o (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHHE METOJaMH PELICHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsAX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPAaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THUIIOB  3ajad;

dopmMupoBaHue yMEHHUS ~TPOBOJIUTH  HECIOXKHBIE  JOKa3aTelIbHbIC



paccyXJIeHusI B XOJIe pEIIeHUs CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE WHTEJUICKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEM
oOydJaromuxcs, TMO3HABATEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIM
FEOMETPUYECKUN amnmapaT [Jis PeleHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIICHUBATH MOJTYUYCHHBIC PE3YIbTaTHI.

OTAMYUTENTLHONM OCOOEHHOCTBIO TPOTPaMMBl SIBJISIETCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Haudajle €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa Hall
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TPEAMETA.

[Ipennourenue oTAa€TCsl HArISAHO-KOHCTPYKTUBHOMY METOYy OOY4YEeHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyalluxcs B Kypce€ CTEpPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
cCo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEpUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJSATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HarJISIIHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEp KaHUsI.

OcHoBHBIE cozepkaTesibHble JUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble 1 IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B MIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSIM, HO W MO ToJaM
00y4eHUS Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, dYTOObI OBIIAJIECHUE T'ECOMETPUUCCKUMHU
MOHSATUSMHU U HAaBBIKAMU OCYIIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHUEM IIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIIUCH B
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OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIONIUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Hepenro B 10 kiacce u 1 4ac B
Henemto B 11 kmacce, Bcero 3a jgBa rojga oOydeHust - 102 ydeOHBIX uyaca.



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 CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIInecs,
napajulejbHble WM CKpeluuBarouuecs InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieienurne; MoCTpPOSHUE CeYSHHIA.

IlepnieHAUKYJISAPHOCTD MPAMOU U IUIOCKOCTH: NEPIEHAUKYIIAPHBIC NIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE IAPAJUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMONM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM YrojJl JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS IMPHU3MBI;, MpsAMas U HaKJIOHHAs MpU3MbL, OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasg nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBas M MOJHAs TIOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. llpaBuibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W NPABUIbHBIN
teTpa3p; KyO. IlpencraBmeHune o nNpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
noneKa’ap u uxkocasap. CeueHns NprU3Mbl U TUPaMULBI.



CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B IHpaMHIAX, HapaJUIeIEeNuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPAMOW MPU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW ToBepXHOCTH. Llunmuuap: ocHoBaHUS W
OOKOBasi TOBEPXHOCTh, oOOpasyrolias W OCb;, IUIOMaAb OOKOBOW U TIOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIue U BEICOTa; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM THMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwivHApa (TApajUIEIbHO W TEPICHAUKYISIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHMIO W TIPOXOJAIIEE UYepe3 BEPIINHY), CEUCHUS
mapa.



BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B pocTpaHcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
BekropaM. IlpaBuiio mapamuienenunena. Pemenwe 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B ImpocTpaHcTBe. KoopauHatel Bekrtopa. llpocreiimme 3amaun B
KOOpAMHATax. YTOoJd MeXay Bekropamu. CKalApHOE IPOU3BEAEHUE BEKTOPOB.
BoeluncneHnne yrioB Mexy MPSAMBIMHA M IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PEIICHUH FT€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTrO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKU 00YYAIOIIEeTrOCsl KaK aKTHBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOopMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTWIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  ITOBEACHUA,
CBSI3aHHOTO C MPAKTUYCCKUM IMPUMEHEHHUEM JIOCTHKEHUN HAYKU U JICATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0WS; UHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
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MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

IKOJI0rHYeCKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JaCTH OKpy’Karomie cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c]epbl YelOBEYECKOM JIesATEeIbHOCTH, 3TaloB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4eCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0byuaruuxcs (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue aAeicTBU:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITHPOBATH
ompeNesiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJ1IaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM A BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHMBHOI0), BHICTPAUBATh ApryMEHTALIUIO,
OPUBOJIUTh MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BBHIOMpaTh HauOoyiee MOAXOAAIIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCTIOJIh30BaTh BOMPOCKHI KaK HCCIIENOBATEIIbCKUA MHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MpoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISBIIATH NeunuThl nHGOpPMAINKU, JAaHHBIX, HEOOXOMUMBIX IJI OTBETA
Ha BONPOC U JUISI PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,
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2)

CTPYKTYpPHpPOBaTh MH(pOpMaLMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATh TpadruecKky;
OLICHUBATh HaJEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuusepcanvnvie  KOMMyHUKamugHwle  Oeticmeus,  obecneuusarom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABbLIKOB 06yl{CZIOWMXCﬂ.

OO01menue:

BOCIPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1¢ 00CYXIEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOI TEMBI,
npo0OJIeMbl, perraeMoi 3ajaun, BhICKa3bIBaTh /€U, HAlIEJICHHBIE HA TTOUCK
pEUIEHNs; COMOCTaBJISATh CBOU CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JHAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEeKTHOU (hopme hOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YU4ETOM 3aJ1a4 MPE3EHTAIMH U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHOW paOOTHI MPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATh IIEeITh
COBMECTHOW JIESITEIBbHOCTH, IUIAHHPOBATh OPTraHHU3AIMIO0 COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHUST HECKOIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJHITH CBOIO YacTh palbOThHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oelicmeusl, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIAITh IJIaH, aJITOPUTM PELIEHHUS 3aJ]a4H, BEIOUPATHh CIOCO0 pelieHust
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C YYETOM HOBOM
uH(opMaum.
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CaMOKOHTPOJIb:

e BJAJNETh HAaBbIKAMU TO3HABATEIBHON pepIEKCUM KaK OCO3HAHUS
COBEpILAEMBIX JICHCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJbTAaTOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEABUNIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE pe3yjbTaTa IETU M YCJIOBHUSIM, OOBSICHSTH
NPUYUHBI JIOCTW)KEHUS WIM HEJOCTUXKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIIUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATHAMU: TOYKA, MPAMasi, TNIOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh MOHATUAMU: NAPAIETBHOCTDh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEM.

KnaccudummpoBate B3aMHOE pPACMOJIOXKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBRE.

OnepupoBaTh MOHSATUSMH: JBYTPAHHBIA YTOJ, TpaHW ABYTPaHHOTO YIJia,
pedpo IBYrpaHHOTO yria; JUHEHHBIA YroJl JBYTPAHHOTO yTiia; rpaaycHas Mepa
JBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHHMK, BBINYKIbIA W HEBBITYKIIbIN
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUJIbHBII MHOTOIPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHUKOB (NHpaMuaa; MpPHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
Kkimaccuukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKU; MPSMbI€ U HAKJIOHHBIEC MPU3MBbI, TapajlIeNeUIe ibl).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUST CEYCHHUH, UCTIONB3YS METOJI CIIEOB.

CtpouTh CeY€HHUS MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHHU3Y.

13



Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH MO 00pa3laM uiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKHE METOJAbl NPU PEIICHUU
CTaHIAPTHBIX MAaTEMATUUYECKUX 3a7a4 HA BBIYUCIICHHE PACCTOSTHUN MEXIY JIByMS
TOYKAMH, OT TOYKH JO TMPSIMOH, OT TOYKA [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3liaM Wiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKUE METOJbl NPU PELICHUU
CTaHIAPTHBIX MATEMAaTHUYECKUX 3aJad Ha BBIYUCICHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuga) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHS MEXIY
TJIOMIAISIMU TTIOBEPXHOCTEH, 00BEMaMK TI0I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSIMH: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; TIEHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekarb, mnpeoOpa3oBbIBATH W HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
pPUCYHKaX.

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

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIO3HABATH POSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH peajibHbIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUIECKUX TIOHITHI U TE€OpeM, arrmapara aareOpbl; pemarb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh TOHATHSMH: ITWJIWHIPUYECKAS TOBEPXHOCTb, O0Opa3yroIIne
HWIMHAPUYECKOM  TOBEPXHOCTH;  IWIWHIAP;,  KOHMYECKAas  TMOBEPXHOCTb,
00pa3yrolre KOHMYECKOM MOBEPXHOCTH, KOHYC; c(heprudecKasi MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdhepa H map).
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OOBICHATH CLIOCOOBI MOIYUYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aMHOE pacnoyioxKeHUe chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIrO CJIOS;
LIapOBOM CEKTOP.

Boruncnare 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIMN B cdepy u
OmMHUCaHHBIN oOKoJo cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpaIlCHUsI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
II0JO0OHBIX TEI.

N3o0paxate u3ydaeMble (PUTYpPHl OT PYKH U C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buja cBepxy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

W3BnekaTh, WHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BbINONHATH JEHWCTBUS  CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1at0T.

[IpuMeHsATh TpaBUIIO NapaJUICICIUIEaA.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yol MEXKIY
BEKTOpPaMH, CKAJIIPHOE NMPOU3BEJECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEACHUE, pACKIAAbIBATh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT.

[IpumensaTy reomeTpuueckue (AaKThl NI PEIMICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPeANoJaraiinX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a7laHbl B SIBHOU (hopme.

Pemate mpocreiiiine reoMeTpuyYEcKHe 3ajlaud Ha MNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.
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Pemate 3amaum Ha [0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOLUCHUN U
HAXO0XKJECHUE F€OMETPUUYECKUX BEIMYMH MO 00pa3laM Wiu alropuTMaM, IpUMEHss
M3BECTHBIE METO/bI IIPU PELICHUU CTaHAAPTHBIX MaTeMaTUYECKUX 3a7ay.

[IpuMeHAT,  mpocTeliuMe OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1au.

IIprBoauTE IpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PAaCIlO3HABATh MIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallUM W IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJEMbI, MOJETUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TI'E€OMETPUM, WCCIENOBAaTh IIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, armapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
1 BBeneHnne B crepeoMeTpHIo 10 3 https://resh.edu.ru/subject/17/
II e 0CKOC OCTpPaHCTBE.
2 PAMBIC H IIOCKOCTH B HPOCTPARCTE . 12 1 2 https://resh.edu.ru/subject/17/
[TapamiensHOCTh MPSAMBIX M TUIOCKOCTEH
Ilepme ocC
3 pr HHHIEYHHPH T HPAMBIX H 12 2 https://resh.edu.ru/subject/17/
IUIOCKOCTEMN
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 1 https://resh.edu.ru/subject/17/
5 MHororpaHHuKH 11 1 1 https://resh.edu.ru/subject/17/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 2 https://resh.edu.ru/subject/17/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 68 5 1
[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThl padoThI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TET 5 1

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpEeHue, 0600IICHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmmuecTBo yacos
Ne Mara DJIeKTpOHHbIe M poBbIe

Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero HU3y4eHusi = oOpa3oBaTe/ibHbIE pecypchl

padoThI padoThI

OCHOBHBIE TIOHATHUS
CTEPEOMETPHUHU: TOYKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
1 M300pakKeHUST HAa PUCYHKAX: 1 https://resh.edu.ru/subject/lesson/4756/
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX
(OTpe3KoB), CepeMHBI
OTpe3Ka

[TonsTus: nepecekaroyecs
IJIOCKOCTH, ]
1 https://resh.edu.ru/subject/lesson/6065/
MEepECEKAONINECS NMpsIMas U

IINIIOCKOCTB

[TonsTus: nepecekaronyecs
IUVIOCKOCTH, )
1 https://resh.edu.ru/subject/lesson/6133/
MepeceKaroImecs npsimas 1

IINIIOCKOCTB

3HAKOMCTBO C
4 MHOTOTpaHHUKAMH, 1 https://resh.edu.ru/subject/lesson/6018/

n300pakeHue
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MHOT'OTPaHHUKOB Ha
pUCYHKaXx, Ha
MIPOEKIIMOHHBIX YEPTEKAX

Hauanensie cBeneHus o
KyOe U nupamuje, ux
Pa3BEPTKU U MOAEIH.
Ceuenuss MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/6018/

Hauanensie cBeneHus o
KyOe U nupamuje, ux
Pa3BEPTKU U MOJEIH.
CedeHust MHOTOIPaHHUKOB

https://resh.edu.ru/subject/lesson/6018/

TTousarue 00
AKCUOMATUYECKOM

MOCTPOCHHUH CTEPEOMETPHH:

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousarue 00
AKCUOMATUYECKOM

MIOCTPOCHUH CTEPEOMETPUU:

AKCHOMBI CTCPCOMCTPHH U
CIICACTBHA U3 HUX

ITousarue 00
AKCUOMATUYECKOM

MIOCTPOEHUH CTEPEOMETPHHU:

AKCUOMBI CTCPECOMCTPHUU U
CICACTBUA U3 HUX

21




10

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJICOCTBUA U3 HUX

11

B3anmHoe pacrnionoxenue
MPSIMBIX B MIPOCTPAHCTBE:
nepeceKarommecs,
apajuieyIbHbIE U
CKPEITUBAIOIINECS TPSIMbIC

https://resh.edu.ru/subject/lesson/6133/

12

[TapamrensHOCTE NPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napasJiesIbHble IIPSIMbIE B
IIPOCTPAHCTBE;
HapajieIbHOCTb TPEX
IPSIMBIX

https://resh.edu.ru/subject/lesson/6065/

13

[TapannensHOCTh IPSMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE:
[TapannensHOCTh IPAMOI U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/

14

VYTl ¢ cOHanpaBICHHBIMU
CTOPOHAMHU

https://resh.edu.ru/subject/lesson/6063/

15

VYron Mexty IpsSMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6063/
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16

VYrois Mexay NpsMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6063/

17

[TapannensHOCTH
IIJIOCKOCTEN: NapaJljIeIIbHbIC
IJI0CKOCTH

https://resh.edu.ru/subject/lesson/6129/

18

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/6129/

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI
Ha TJIOCKOCTH: TETpa’p,
Ky0, mapassieenurme/

https://resh.edu.ru/subject/lesson/4023/

20

[Toctpoenune ceueHuit

21

[Toctpoenune ceueHuit

22

KonTtponsHas padoTa no
teme "[IpsiMble 1 IIIOCKOCTH
B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U
Iockocteit"”

23

[lepnieHIUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MIePIEeHIUKYIIIPHBIE
MIPSIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/

24

[Ipsimble mapasienbHbIe U
NEePIEeHANKYISPHbBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/

25

HpﬂMLIe napaJiyiCJIbHBIC U

https://resh.edu.ru/subject/lesson/4724/
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MEPIEHIUKYIISIPHBIE K
IIJI0CKOCTH

26

[Ipu3naxk
MIEPIEHIUKYIISIPHOCTH
MIPSIMOM M TUIOCKOCTH

27

[Ipu3nak
MIEPIEHIUKYIISIPHOCTH
MIPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/

28

Teopema o npsimoit
MEePIEHUKYISIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

29

Teopema o mpsiMoi
MEePIECHANKYISIPHO N
MJI0CKOCTH

https://resh.edu.ru/subject/lesson/4757/

30

Teopema o mpsiMoi
MePIeHIUKYIAPHOMI
IJI0CKOCTH

https://resh.edu.ru/subject/lesson/4757/

31

[lepnenaukynsip u
HaKJIOHHbBIE: PACCTOSIHUE OT
TOYKH JIO IJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
MJI0CKOCTH

https://resh.edu.ru/subject/lesson/4724/

32

[lepnennukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 MIJIOCKOCTH,
paccTosiHue OT MPSAMOU JI0

https://resh.edu.ru/subject/lesson/4724/
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IIJIOCKOCTH

33

[Iepnenpukysip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO TNIOCKOCTH,
paccTostHue OT MPSAMOU 10
IUIOCKOCTH

34

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

35

VYTrasl B IPOCTPaHCTBE: Yroj
MEXIY MPAMON 1
MJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6063/

36

JIByrpaHHbIN yroJ,
JIMHEHHBIN yroni
JIBYTPAHHOTO yTiia

https://resh.edu.ru/subject/lesson/6063/

37

JIByrpaHHbIi yroJ,
JIMHEHHBIN yroni
JBYTPAHHOTO yTIia

https://resh.edu.ru/subject/lesson/6063/

38

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEeHIUKYIIPHOCTH JBYX
MI0CKOCTEMN

https://resh.edu.ru/subject/lesson/4748/

39

[lepnieH AUKYJIAPHOCTD
IIJIOCKOCTEN: IPU3HAK

https://resh.edu.ru/subject/lesson/4748/
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NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

40

[lepneHUMKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/

41

Teopema o Tpéx
MEPIEHINKYIApax

https://resh.edu.ru/subject/lesson/4748/

42

Teopema o Tpéx
MEPIEHINKYIApaxX

https://resh.edu.ru/subject/lesson/4748/

43

Teopema o Tpéx
MepIeHIUKYIIApax

44

KonTtponsHas padoTa no
TeMaM
"IlepneHuKyIApHOCTH
NPSAMBIX U IUIOCKOCTER" 1
"Vrael MeXly NpSIMBIMU U
IJIOCKOCTAMU"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

https://resh.edu.ru/subject/lesson/6018/

46

[Ipusma: n-yronpHas
NpU3Ma; I'PaHu U OCHOBAHHUS

https://resh.edu.ru/subject/lesson/5443/
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MIPU3MBIL; IPsIMast U
HAKJIOHHAas HpI/I3MI)I;
OOKOBasl M IIOJIHAS
HOBerHOCTI) HpI/I3MI)I

47

[Tapamenenunen,
MIPSIMO YT OJIbHBIN
HapajuIeJICnUIe U €ro
CBOMCTBA

https://resh.edu.ru/subject/lesson/5443/

48

[Inpamuia: N-yrosipHast
MUpaMu/ia, TPaH! U
OCHOBaHUE TTUPAMUJIBI;
OOKOBas U IOJTHAS
MMOBEPXHOCTH MUPAMU/IBI;
MpaBUJIbHAS U yCEUEHHAs
nupamMua

https://resh.edu.ru/subject/lesson/5866/

49

[IpaBunbHbIC
MHOTOTPAaHHUKU: TIOHSTHE
MIPaBUIIHLHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS IPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MMpaMuia u MpaBUIbHBINA
TeTpa’ap; Kyo

https://resh.edu.ru/subject/lesson/5866/

50

[IpencraBnenue o
MPaBUIIbHBIX
MHOTOI'PaHHUKAX: OKTa3Ip,

27




JOACKadIp U UKOCAdIP.

51

Cummerpus B
MPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIIBHO TOYKH,
MIPSIMOM, TUIOCKOCTH.
DneMEeHTbl CUMMETPUH B
MUpaMUIax,
napauleenunenax,
MIPAaBHITBHBIX
MHOTOTpaHHHKaX

52

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroHaiu, yribl

53

ITmomans 00KOBOI
MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTHU MPSIMOU
MIPU3MBI, TUIOIIA/Ib
OCHOBAaHUH, TeOpeMa o
OOKOBOI OBEPXHOCTHU
NPSAMOUN MPU3MBbI

54

ITmomans 00KOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM
MUpaMHJIbI, TEOpEMa O
ILIOIAau OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
MTAPAMH/IBI
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KonTtponsHas pabora o

> teme "MHororpaHHUKNT" 1
56 IToustne 00 00BEME 1 https://resh.edu.ru/subject/lesson/5866/
57 O06bEM TUpamMuIbl 1 https://resh.edu.ru/subject/lesson/5866/
58 O06bEM TUpamMuIbI 1 https://resh.edu.ru/subject/lesson/5866/
59 O06bEM TUpamMuIbI 1 https://resh.edu.ru/subject/lesson/5866/
60 O0BEM mupamMuIBI 1
61 O06BEM TIPU3MBI 1 https://resh.edu.ru/subject/lesson/5866/
62 O06BEM TIPU3MBI 1 https://resh.edu.ru/subject/lesson/5866/
63 OO0BEM TTPU3MBI 1

KonTtponsHas padoTa no
64 teme "OOBEMBI 1

MHOTOI'PaHHUKOB"

[ToBTOpEeHME, 0600IIEHNE
65 CUCTEMaTH3aIUs 3Hafml71. 1

[TocTpoeHue ceueHwmii B

MHOTOTPaHHUKE

[ToBTOpEeHME, 0600IIEHNE

CHUCTEMAaTU3AIUs 3HAHHA,

BerurcieHue pacCTOSIHUM:
66 MEX]Ty IBYMS TO:IKaMI/I, oT 1

TOYKH JIO MPSAMOM, OT TOUKH

JI0 TIJIOCKOCTH, MEXKIY

CKPEIIUBAIOIIUMHUCS

MPSIMBIMH
67 Hrorosas KOHTpoOJIbHAA 1
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pabora

[ToBTOpenue, 06o0IeHNE
cucTeMaTu3anus 3HaHUH.
Beruncnenue yrios: Mmexnay
68 CKpELIUBAOIINMUCS
MPSIMBIMU, MEX]Ty IPSIMOM U
IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMHA

OBIIEE KOJIMYECTBO YACOB
10 ITTPOI'PAMME

68

11
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11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue cheps! u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IHJIUHAPHYECKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUI0IIa (s OOKOBOM U ITOJIHOU
MTOBEPXHOCTHU

N3o0paxenne nuiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

HUWIHHPA (TI0CKOCTHIO, MapaieIbHON
WM TIEPIEHAUKYISIPHOM OCH IMIIMHAPA)

KoHunueckas HOBEpXHOCTh, 00pa3yroIue
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KOHHYECKOI IMOBEPXHOCTHU, OCb U
BCpHIMHA KOHHYECKOM MOBCPXHOCTHU

Konyc: ocHOoBaHue u BepvHa,
oOpa3yromias ¥ 0Cbh; VIO OOKOBON U
MIOJTHOW ITOBEPXHOCTH

VYceuéHHbIi KOHYC: 00pasyroiue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N3o06pakenne KoHyca Ha TUIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO,  IJIOCKOCTBIO, IPOXOISTICH
4yepe3 BEePIINHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, ONMUCAaHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM LMIMHIIPA, KOHYCA

15

O6bEM 1mapa u mIomaas cQepsl

16

[TogoGHbIE TeNna B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTy MIOMAIMU
MOBEPXHOCTEH, 00bEMAMHU MOOOHBIX T

17

KonTponeHas padota no temam "Tena
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Bpamienus" u "O0beMbl Ten"

18 BexTop Ha MI0CcKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BRIUUTAHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO
Pasnoxxenne BexTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesaa
Pemenne 3agad, CBSI3aHHBIX C

22 MIPUMEHEHHEM TPaBII JeHCTBUIA ¢
BEKTOPaMH
[IpsimoyrosnbpHas cucreMa KOOpAUHAT B

23 npocTtpancTBe. KoopaumHaTel BEKTOpA.
[Ipocreitmue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NPsIMbIMU U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pEIIeHUH TEOMETPUUECKUX 3a/1a4

97 KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"
[ToBTOpEeHUE, 0000IICHNE 1

08 cucreMarusanus 3HaHuil. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEHue, 06001mEeHNEe U
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cucremarn3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600IICHNE U

30 cHCTEMAaTH3alMs 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUHU M METOJIbI X PEIIICHHS
[ToBTOpEeHuE, 0600IIEHNE 1

39 cucremMaTu3anus 3HaHuid. OCHOBHBIC 1
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hrorosas koHTpoJbHAs paboTa 1

34 [ToBTOpEeHue, 0600IICHNE 1 1
CHCTEMAaTU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

® [‘comerpus. Yueonuk nist 10-11kmaccoB - Aranacsin JI.C. u nip.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

e T'eomerpus 10-11 xknacc C.M.Caaxksu, B.®.byty30B. [loypounbie
pa3paboTKH.

o Iloypounslie pa3zpabotku o reomerpun 10 kaacc B.A.SIpoBenko.

o Kupunn u Medoauii: Ypoku reomerpun(10 xiacc).

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
e http://fcior.edu.ru/

e https://resh.edu.ru/subject/17/
e https://multiurok.ru/index.php/files/intieraktivnyie-stierieochiertiezhi-k-kursu-ghieom.html

e http://www.mccme.ru/mmmf-lectures/books/books/books.php
e http://allmath.ru
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