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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



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
paccyXIeHusi B XOJl¢ PEUICHHsS CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTUIECKUM COJICPIKAHUEM;



e pa3BUTHUE MHTEJUIEKTYaJIbHbBIX u TBOPYECKUX CIocoOHOCTEHN
oOyyJaromuxcs, TMO3HABAaTEIBHONM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS;

e (QopmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS T€OMETPUUECKUX
HNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUUECKUN amnmapaT [Jis pelieHUus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENTLHONM OCOOEHHOCTBIO TPOrpPaMMBbl SIBJISICTCS BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TPEAMETA.

[Ipennourenue oTAa€TCcsl HArISAHO-KOHCTPYKTUBHOMY METOY OOY4YEeHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
NPaKTUYECKON AesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEpUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HAIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpanHukmn», «lIpssMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO 10 COAEPXKAaTelbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEHEr0 00IIero oopa3oBaHMs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATUSAMHU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalOIIUXCs, paclIupss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoaurcs 2 yaca B Heaenro B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydeHus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
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
IUIOCKOCTE B MPOCTPAHCTBE: NApajlyIeibHbIE IIPSAMBIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieienurne; MoCTpPOSHUE CeYSHHIA.

[lepnieHIUKYIJIAPHOCTD NPAMOU U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE IAPAJUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYISIPHOCTH IMPSAMOHM U INIOCKOCTH, TEOpeMa O IIpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM  Yrojll  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PAaHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs 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. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NUPAaMHUJa; MpPaBUIbHAs TPEYroJbHAs IUpaMUIa WU IPaBUIbHBIN
teTpa3p; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocasap. CeuyeHnst npu3Mbl U MAPAMHAIBIL.



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

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOW MNUPAMUIBbI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW ToBepXHOCTH. Llunmuuap: ocHoBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasymollas M OCh, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HeHTp, paadyc, TUAMETp; TUIONIATb ITOBEPXHOCTH CQeEpHI.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIW TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIFHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwivHApa (TApajUIEIbHO W TEPICHAUKYISIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAHHMIO W TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
mapa.



BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. CII0kKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
BekropaM. IlpaBuiio mapamuienenunena. Pemenwe 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopnunatel BekTtopa. lIpocreiimme 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 PE3YJIbTATHI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTrO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaskTaHCKON MJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYCCKUM IMPUMEHEHHUEM JIOCTHKEHUN HAYKU U JICATEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTONYMBOTO OYaYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3uyHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (dbuznyeckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpoPECCHOHATBHOW  NIESITENBHOCTH,  CBA3AHHBIM  C
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MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

IKOJI0rHYeCKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMATBLHOM
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX 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(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECCO8 0oOydaruuxci (0ceoeHue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYEeCKUXx,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue aAeicTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIAY NOHATHIMH; (HOPMYITUPOBATH
ompeNesiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJ1IaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJIUTEIbHbIE W OTpPHULATENbHbIC, €IWHUYHBIE, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

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

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JNEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yYTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTh MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBOJIBL;

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

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKUNH MHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MPoOIeMy,
yCTaHABIMBaTh HCKOMOE MW  JaHHOe, (opMuUpOBaTh  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
0o0BEKTa, SIBICHHS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3YIbTAaTOB, BEIBOJIOB M 000OIICHUH;

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

Pabora ¢ ungopmaumeii:

BBISBJIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS 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,

CTPYKTYypUpOBaTh HHGOPMAIMIO, IPEACTABIATh €€ B pa3IMuHbIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;
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OLICHUBATH HaJIE)KHOCTD uH(popmauu 1o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KoMMyHukamueuwie  Oeilicmeus,  obecneuusarom

cGhopMUPOBAHHOCMb COYUANLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh MJIEU, HALIEJICHHbBIE HA MOUCK
pEUIEHNs; COMOCTaBJIATh CBOU CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JHMAaNiora, OOHApYXKMBATh pa3juiyve M CXOJACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHUWd  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]a4 MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHOW paOOTHI P pEUICHUH YIeOHBIX 3a7a4; MPUHUMATH 11eITb
COBMECTHOW JIESITEIHbHOCTH, IUIAHUPOBATh OPTaHHU3AIHMIO0 COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, T0rOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPDJMHUAPOBATh CBOW JCHCTBHS C JPYrUMH YICHAMH KOMAaH]bI;
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ1a4ul, BEIOMPATh CIIOCOO pelIeHUs
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIB:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIUTCIBHBIX IIPOHECCOB, UX PC3YJIbTATOB,
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BJIaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS mpolecca U
pe3yabpTaTa peleHns MaTeMaTHIECKON 3a1a4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb NpPH PELIEHUU
3a71a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU U YCIOBUAM, OOBICHATH
OPUYHMHBl JTOCTHKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpyMeHAT, aKCUOMBI CTEPECOMETPUM M CJICICTBHS M3 HHX TPH PCHICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITBHOCTh U MEPICHIANKYIIPHOCTD MPAMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pebpo ABYrpaHHOTO yIja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpagycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3snaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MHpaMujia; IpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienues, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKIIOHHBIC MPU3MBI, TTApaJIICICTTUIC/IbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSICHATH IPUHITUIIB TOCTPOSHUS CEYCHHH, UCTIONB3YSI METOJI CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHKOB METOJAOM  CJIEJOB, BBITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAX0XACHUE TEOMETPUIECKUX BETUYMH 1O 00pasiaM WiiH
aNrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOABl TPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKHUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXTY IBYMS
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TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMHU.

Pemiates 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3liaM Wiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKUE METOJbl MPU PELICHUU
CTaHIAPTHBIX MATEMAaTHYECKMX 3aJad Ha  BBIYUCICHHE  YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOA U  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMyn; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE;, LIEHTP, OCbhb U
MJIOCKOCTh CUMMETPHH; TIEHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

[IpumensTh reoMerpuueckue (HakThl JUISI PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEMIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MU PELIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBOaMTH HpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh H3YUYEHHBIE MOHATUS B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu CHOPMYITHUPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh peaTbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHATHI U TE€OpeM, anmapara aareOpsl; penarh
MMPAKTUUYECKHUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYKH.

11 KIIACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3zyroume
UAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yromue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MHUIXHIP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI OJTYYEHUS TEJT BPAIlICHHUS.

KnaccudunnpoBatsh B3aMHOE PacnoyioxkeHUe cPephl U MIOCKOCTH.
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OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

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

OnepupoBaTh TMOHATHUSMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMHUCaHHBIN OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAILICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY TUIOMIAJISIMU MOBEPXHOCTENH U 00BEMaMHU
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U TPEOOpPa3OBBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInONHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMHU OHU 00J1a1af0T.

[IpuMensATh TpaBUIIO MapajuIesIeuIea.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXAY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMHU, CKAISIPHOE TMPOU3BEACHHUE, PACKIAAbIBATH BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPaBHEHUEM B JEKaApPTOBOM CHUCTEME KOOPAUHAT.

[IpumensaTh TeoMeTpuueckue GakThl ISl PEIICHHS CTEPEOMETPUUYSCKHUX
3a]1a4, IPEANOIararonx HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS NPUMECHEHUS
3a7laHbl B SIBHOU (hopme.

Pemartps mpocrteinine reoMeTpUuYeCKHE 3aJlaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMAaTHYECKHMX OTHOIICHUM U
HaXO0XJCHHE FeOMETPUUECCKUX BEIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.
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IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpyBoauTH IpHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMONYy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUd W IIPUMEHATh HU3YYCHHBIE IIOHATUSA B MPOLIECCE IIOUCKA pPELICHUs
MaTreMaTuyecku CcHOpMyJIUpPOBAHHOW MpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komwecrso uacos
w/n IPOrpaMMEI Beero Konrpoabubie | IlpakTuyeckue
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MPSIMBIX U 3
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepneHILmiyns[pHOCTL MPSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpEHwUE, O606IH€HI:IG u 5 5
CHUCTEMAaTH3als 3HAaHUU
OBIIEE KOJJMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME
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11 KVIACC
KoanuyectBo yacos

HaumeHoBaHue pa3ie/ioB U TeM

Ne i/ KoHnTpoJbHbie
NPOrpaMMbl Bcero

padoThbI
Tena Bpamenus 15
O06bEMBI TEN 20 1
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 19
4 [ToBTOpEHwUe, O606HICHI:IC, 14 1

cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 68 4

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

19

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

OcHoBHbIE NpaBUIIa
n300paxkxeHusl Ha PUCYHKE
IUIOCKOCTH, MapauleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBl OTpE3Ka

[Tonatusa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300pakeHHs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNbHbIX TPSIMBIX
(OTpe3KoB), CepeIUHBI
OTpe3Ka

IlonsaTHs:
TepeCceKaroIIMNecs
IUIOCKOCTH,
MepeCceKAIIMNECs psiMast
M IJIOCKOCTE;
MOJIYTIPOCTPAHCTBO

IlonsThs:
MepeceKarIMnecs
IUIOCKOCTH,
MepeCceKaArIIHNecs IpsiMast
H IJIOCKOCTE;
MOJIYIPOCTPAHCTBO

MHororpaHHHKH,
M300pakeHNe MPOCTEUITNX
MPOCTPAHCTBEHHBIX (DUTYD,

HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKkH,
n300pakeHue MPOoCTeHIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
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HECYIIECTBYIOLIUX
00BEKTOB

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IJIOCKOCTEN

10

N3obpaxenune ceueHmit
MMpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue
repeceyeHus MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHU M
Pa3HbIMU LIBETaAMU

11

N3obpaxenue ceueHuit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJIAT yepe3 ux péopa.
N3obpaxenue
nepeceyeHus MOMTy4YeHHBIX
IIJIOCKOCTEH.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HBIMU LIBETaAMU

12

N3o0paxkenue ceueHuit
nUpamMHIbl, KyOa 1
MPU3MBI, KOTOPBIE
MIPOXOAT Yepe3 ux peodpa.
N3o6paxxenue
nepecedeHus MOTyIeHHBIX
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IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMHU LIBETaMH

13

N3o0paxkenue ceueHmit
nUpaMubl, Kyda u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
Nzobpaxenue
MepeceyeHus! MOJTyYEeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU N
pa3HBIMU IIBETaMHU

14

Metox cinenoB Ui
MOCTPOCHUS CEUEHUI

15

Metox cinenoB Ui
MOCTPOCHUS CEUCHU .
CBolicTBa nepeceyeHuit
NPSAMBIX U IIOCKOCTEN

16

Meton cnenoB s
MOCTPOEHUS CEUCHUH.
CBolicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

17

[Toctpoenue ceueHuit B
nupamue, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YyepTexkKel U 3amuch 11aroB
MTOCTPOCHUS

18

[TocTpoeHue ceucHwMii B
nupamuze, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Co3manue BEIHOCHBIX
YepTeKel U 3amuch 11aroB
MTOCTPOCHUS

19

[Toctpoenue ceueHuit B
nupamuze, Kyoe rno Tpém
TOUYKaM Ha pEOpax.
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Coznianue BBIHOCHBIX
YEPTEKEH U 3aIUCh 11aroB
MIOCTPOEHHUS

20

[Toctpoenune ceueHuii B
nupamuze, Kyoe 1o Tpém
TOYKaM Ha péopax.
Co3nanne BBIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

21

[ToBTOpEHUE
mmanuMerpun: Teopema o
MIPONOPIIMOHAIBHBIX
oTpeskax. [lomooue
TPEYTroJIbHUKOB

22

[ToBTOpEHME
mmanuMerpun: Teopema
Menenas. Pacuetsl B
CCUCHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIJIAHUMETPUU U
CTEpEOMETPUHN

23

KonTtponbHas padoTa
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anmHoe pacnonoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpenruBaromuecs
npsimble. [Ipu3naku
CKPEITUBAIOIIHNXCS
npsMbIxX. [lapamiensHbpie
MPSIMBIE B ITPOCTPAHCTBE

25

Teopema o
CYLIECTBOBaHHUM U
€IVMHCTBEHHOCTH IIPIMOMU
NapajuIeJIbHON JaHHOU
MIPSAMOM, IIPOXO LI EN
yepes3 TOUKY IIPOCTPAHCTBA
U HE JIeKalllel Ha JaHHOHN
npssMon. Jlemma o
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nepeceyeHU
mapaJlyICJIbHBIX IMPAMBIX
TUIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsAMbIX. Teopema o Tpéx
NapajuIebHbIX IPSIMBbIX.
Teopema o
CKpEILMBAIOIINXCS
MIPSIMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napajyieIbHOTO
MIPOCKTHPOBAHUS.
N300paxkeHue pa3HbIX
(duryp B mapamienbHON
MIPOCKITHH

28

LlenTpanbHas npoeKus.
Yron ¢ coHanpaBiIE€HHBIMU
CTOPOHAMH. YTOJ MEXKITY
MPSIMBIMU

29

3azayy Ha T0Ka3aTeIbCTBO
M HCCJIETOBAHHE,
CBsI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonsaTHS: MapaIeIbHOCTD
MPSIMOM M TIIIOCKOCTH B
npoctpancte. [Ipu3Hak
MapajuieIbHOCTH TPSIMOU 1
miockoctu. CBoMicTBa
MapajuieIbHOCTH MPSAMOU U
IUIOCKOCTH

31

I'eomerprueckue 3agaun
Ha BBIYUCJICHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHBIC C
MAPAITIENBHOCTBIO MIPSMBIX
M TNIOCKOCTEH B
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IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOALIETO Yepes
JAHHYIO IPSIMYIO Ha
YEpTEKE U MAPATLICITBHOTO
apyroi npsamon. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoekuus,
MIpUMEHEHHE IS
MIOCTPOECHUSI CEYEHUI KyOa
U napajuieNenunesa.
CaoiicTBa
napajuiefienunesaa u
MIPU3MBI

34

[TapannenpHbIE MIIOCKOCTH.

[Ipu3naku
MapauieTIbHOCTH ABYX
IJIOCKOCTEN

35

Teopema o
MapaJIeIbHOCTA U
€IMHCTBEHHOCTH
TJTIOCKOCTH, TPOXOASAIIEH
yepes TOUKy, He
MPUHAJICIKAILYIO TaHHOM
IUIOCKOCTH U CJICJCTBUSA U3
Heé

36

CaolicTBa napasuiesibHbIX
IIJIOCKOCTEM: O
MapayuieIbHOCTH MPSAMBIX
MepeceyeHus! mpu
MIePECEYCHHUH JIBYX
napayuieNnbHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapasielbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajieNbHbIX MPSAMBIX,
3aKIIFOYEHHBIX MEXKIY
napasielbHbIMU
IUIOCKOCTSIMU; O
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IIEPECCYCHUH IPSIMOU ¢
ABYMA ITapaJlJICIbHBIMU
IIJIOCKOCTSIMHU

38

[ToBTOpEHuE: Teopema
[Mudaropa Ha mIockocTu

39

IToBTOpEHuUeE:
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJuleenuresaa

41

Brraucnenue mmH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM
napajieenuIenie

42

[lepnenuKyIIpHOCTH
MPSAMOM U TIIIOCKOCTH.
[Tpusznak
MEPIEHUKYIISIPHOCTH
MPSAMON U TIIIOCKOCTH

43

[TepnieHAMKYISAPHOCTH
MPSIMOM U TIJIIOCKOCTH.
[Tpusznak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

44

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH TMPSIMOM,
MPOXOIAIEH Yyepe3 TOUKY
MPOCTPAHCTBA U
MePIEeHIUKYIAPHON K
IJI0CKOCTH

45

IImockocTtu u
MEepIEHIUKYIISIPHBIE UM
NpsiMbIE B
MHOTOTpaHHUKAX

46

[Inockoctn n
NepHEeHUKYIISIPHbIE UM
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IIpsIMBIE B
MHOTI'OIPaHHUKAX

47

[lepnenpukysp u
HakJIoHHas. [locTtpoeHune
MEPIEHIUKYIIApA U3 TOUKH

Ha MPSIMYIO

48

[Iepnenpukysp u
HakJIoHHas. [locTtpoeHne
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSIMYIO

49

Teopema o Tpéx
NepHeHuKysapax (mpsmas
u oOpatHasi)

50

Teopema o Tpéx
NeprneHuKynsapax (mpsmas
u oOpartHasi)

51

Yron mexnay
CKPEITUBAIOIINUMHUCS
MPSIMBIMHU

52

ITonck
TIePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
MePIEH UK YIISIPHBIX
IJIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHHE

54

[Toctpoenue ceuenuit
Ky0a, IPU3MBI,
MPaBUJIBHON MUPaMUIbI C
MIOMOIIBI0 OPTOTOHAIBHOM
MIPOEKIINH

55

[Toctpoenue ceueHuit
Ky0a, IpU3MBI,
MPaBUIILHON MUPAMUIBI C
MTOMOIIIbIO OPTOTOHAIBHON
MIPOEKIUH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
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[Inockoctu cummeTpuii B
MHOT'OrpaHHUKax

57

[Ipu3naxk
MIEPIEHIUKYIISIPHOCTH
IPSIMOM M IJIOCKOCTH KakK
CJIEJICTBHE CUMMETPUHU

58

[IpaBuibHBIE
MHOTrOrpaHHuku. Pacuér
pacCTOSIHUN OT TOYKH JI0
IIJIOCKOCTH

59

[IpaBunbHBIE
MHOTrOrpaHHuku. Pacuér
pacCTOSIHUN OT TOYKH JI0
IIJIOCKOCTH

60

CriocoObl OITyCTUTh
IEPIEHINKYIAPHL:
CUMMCTpPUsA, CABUT TOYKHU
10 MapaJIeIbHON PSAMON

61

CnBur 1o HenapasuieJIbHON
NpAMOM, U3BMEHEHNE
paccTostHui

62

KonTtponbHas padoTa
"B3zanMHO€ pacnosyiokeHue
MPSIMBIX U IJIOCKOCTEH B
npocrpancrae"

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM
TpPEeYroJbHUKE, TeopeMa
KOCHHYCOB

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMHUCS
NPSIMBIMH B ITPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/Ie MCTO/bI
BBIYUCIICHUA YTJIa MCKIY
IpsAMBIMHA B
MHOT'OTrpaHHUKaxX

66

JIByrpaHHBIN yroJl.
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CBOJCTBO TAHEHHBIX
YIJI0B IBYTPAHHOTO yTiia

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA
B3aHMHO
MEePIEHIUKYIISIPHBIX
IIOCKOCTEH

68

[Ipu3nak
MIEPIEHUKYIISIPHOCTH
IUTOCKOCTEM; TeOpeEMa O
MIPSIMOM NIEPECEUEHHUSI IBYX
IIJIOCKOCTEMN
MePIEeHIUKYIISIPHBIX
TPEThEN IIIOCKOCTH

69

[IpssMOyroabpHBIM
napajuiesienume; Kyo;
W3MEpEHUs, CBOMCTBA
IPSIMOYTOJIBHOTO
napajuieJIenunea

70

Teopema o guaroHayiu
MPSAMOYTOJIbHOTO
napajenenunena u
ClIeICTBHE U3 HEE

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHbBIE CO B3aUMHBIM
PaCMoJIOKEHUEM MPAMBIX U
IJI0CKOCTH

72

IToBTOpEHME:
CKpELIUBAIOIIHNECS
MpsiMble, apaJiiesIbHbIE
IJIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapaynnenbHbIX
MJIOCKOCTEN Ha
CKPELIMBAOIINXCS
MPSAMBIX, PACCTOSTHUE
MEXIY
CKPEILLIMBAIOIIUMHUCS
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MMPpsAMBIMHA B ITPOCTBIX
CUTyalludaXxX

74

Paccrosnne ot TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

75

Beruncnenue pacctosHui
MEKY
CKpELIUBAIOIINMUCS
MPSIMBIMU € TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JJIst
TPEXTPAHHOTO yIJjia

77

DneMeHTHI cheprudecKoi
reOMETPHH:
reoJIe3nYEeCcKue JINHUU Ha
3emuie

78

KounTtponsHas paborta
"VYrael u pacctosinug"

79

CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

80

ITupamuga. Buast
nupamu. [lpaBunbHas
nupamMuaa

81

IIpusma. [Ipsimas u
HAaKJIOHHAs IPU3MBL.
[IpaBunpHas npuszma

82

[IpssMot mapaiienenunes,
MIPSAMOYTOJIbHBIN
napasiesnenunes, Kyo

83

Beinykisie
MHOTOrpaHHuKH. Teopema
Olinepa
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Beinykisie
MHOIOrpaHHuku. Teopema

84 Diinepa. [IpaBwibHBIC U
MOJTYTIPABUIILHBIC
MHOTOTPaHHUKH

85 KonTtponsnas padora
"MHororpaHHuKu"
[TonsiTue BexkTopa Ha

86 IJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BEKTOpPOB

89 [IpaBuno
napajuiesienumne/ia

90 YMHOX€EHNE BEKTOpa Ha
YHUCTIO
Pasnoxxenne BexTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKAIUX B OTHON
IUIOCKOCTH

92 CkaysipHO€ TPOU3BEICHUE
Brruucnenue yria Mmexmay

93 BEKTOPaMH B
MPOCTPAHCTBE

94 [Ipocreitmume 3aauu ¢
BEKTOPaMH

95 [Ipocreitmue 3aauu ¢
BEKTOPaMH

96 [IpocTeitmue 3aqauu ¢
BEKTOPaMH

97 [IpocTeitmue 3aqauu ¢
BEKTOPaMH

08 O06o06mIeHNE 1
cHUcTeMaTH3allus 3HaAHUI

99 O06o06mIeHNEe 1
cHUcTeMaTH3allys 3HaHUI

100 HroroBas KOHTpoOIbHAS

pabota
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101 HroroBas KOHTpOJIbHAA 1
pabota
102 Oo6o06uienne u ) 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102

I10 [TPOT'PAMME
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11 KUIIACC
Ne Tema ypoka KoJumn4yecTBo yacos Hara
n/n Bcero KonTtpou U3y4YeHus
bHbIE
padoThbI
1 ITapannenbHOCTh OPSIMBIX U MJIOCKOCTEN 1
2 ITepnienAUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEH 1
3 MHoOrorpaHHUKH 1
4 ITonsitue BekTopa. PaBeHCTBO BEKTOPOB 1
5 ITonsarue Bekropa. PaBeHCTBO BEKTOPOB. 1
6 CrnoxeHne 1 BBIUUTaHHE BEKTOPOB. 1
7 YMHOKEHVE BEKTOPA Ha YUCIIO 1
8 KoMruiaHapHbie BEKTOPBI. 1
9 [IpaBuiio mapannenenumnesna. 1
10 Paznoxxenue BekTopa 1o TpeM BEKTOpam 1
11 Pemenne 3amad mo Teme «BeKTOpHI B 1
MIPOCTPAHCTBEY
12 Konumponvuasn paboma Nel «Bexmopul ¢ 1 1
npocmpancmee»
13 [IpssMoyronmbHas cucTeMa KOOpIAuHAT B 1
MIPOCTPAHCTRBE.
14 Koopaunatsl BekTopa 1
15 CBs13b MEXKIy KOOPIUHATAMH BEKTOPOB H
KOOpANHATaMHU TOYEK 1
16-17 IMpocreiiiue 3a1a4u B KOOPAMHATAX
2
18 Yrom Mexy BeKTopaMu 1
CxkaspHOE IPON3BEICHNE BEKTOPOB 1
19
Brrancnenve yriioB Mexay IpsIMBIMHU H 1
20 IJIOCKOCTSIMU
LentpanpHas 1 oceBasi CHMMETPHS 1
21
3epkanbHas cumMmerpus. [lapannensHbii
22 epeHoc 1
Konumponwvuaa pavoma Ne2 no meme «Memoo 1 1
23 KOOpOuUHam ¢ npocmpancmee»
24 Hunuanpryeckas MOBEpXHOCTh, 00pa3yromye 1
IWJIMH]IPAYECKON TTOBEPXHOCTH, OCh
[UJIAH]IPAYECKON TOBEPXHOCTH
25 N3obpakeHre MIIIMHAPA Ha IIIOCKOCTH. 1

PazBéprka mumnaapa. CeueHns MUITUHIPA
(TTOCKOCTBI0, TAPAIIIENEHON WITH
TIEPIICHANKYISPHON OCH IIJIMH/IPA)
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26 Hunuuap: ocHOBaHUS 1 OOKOBast MOBEPXHOCTB, 1
o0pasyromas 1 0ck; IO, OOKOBOH U
MTOJTHOW MOBEPXHOCTH
27 Konuueckas moBepXHOCTh, 00pa3yomue 1
KOHHYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA
KOHMYECKON MOBEPXHOCTH
28 Konyc: ocHOBaHHE M BepIIMHA, 00pa3yroIas 1 1
OCB; TIJIOMIA b OOKOBOH M MOJHOM MOBEPXHOCTH
29 N3obpaskeHre KOHyca Ha TIIOCKOCTH. Pa3BépTka 1
konyca. CeueHus KoHyca (TUIOCKOCTBIO,
napasuieNbHONH OCHOBaHHIO, M TNIOCKOCTHIO,
MIPOXOAsIIEH uepe3 BepIINHY)
30 YceuéHHBINA KOHYC: 00pa3yIoIIMe U BBICOTA; 1
OCHOBaHHs M OOKOBasi IOBEPXHOCTh
31 Cdepa u map: meHTp, pagnyc, JuaMerp; 1
TJIONIA/Ib TOBEPXHOCTHU Cephl
32 BzaumHoe pacrionokenne chepbl ¥ IIOCKOCTH; 1
KacaTeJbHas TUIOCKOCTh K cepe; Turonain
cepsr
33 NzobpaskeHue cdepsl, 11apa Ha MIOCKOCTH. 1
Ceuenus mapa
34 [Tmomans chepsl 1
35 KomMOuHanus ten BpameHus: 1 MHOTOTPaHHUKOB 1
36 KomMOuHanus ten BpameHus: 1 MHOTOTPaHHUKOB 1
37 MHOrorpaHHUK, OIMUCAHHBIA OKOJIO CEPHI; 1
cdepa, BIIMCaHHAsA B MHOTOTPAaHHUK MK B TEJIO
BpaIIeHus
Konumponvuasn paboma Ne3 no meme 1
38 «unundp, konyc, wap»
39 [lonstre 06 06bpéMe. OCHOBHBIE CBOWCTBA 1
00BEMOB Tel
40 [TomoGnBIe Tema B mpocTpancTBe. COOTHOMTESHUS 1
MEX]Ty IIJIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu
HOIOOHBIX TEI
41 OO0BEM PAMOYTOIIEHOTO MapaliIesenuIeaa 1
42 O0BEM MPAMOYTOIBHOTO TTapaIelienunea 1
43 OO0BEM MPSMOii PU3MBI 1
44 OO0BEM PAMOI TTPU3MBI 1
45 Brruncnenre 005EMOB Tel C TTOMOIIBIO HHTErpaja 1
46 Brruncnenre 00bEMOB Tel C IOMOIIBIO HHTErpaia 1
47 OO0BbEM HAKIIOHHOW TPU3MBI 1
48 OOBEM HAKIIOHHOW MTPU3MBI 1
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49 OO6BEM MUpaMHUIBI 1
50 O0BEM nrpaMuIbl 1
51 O0BEM TTHITHHAPA 1
52 OO6bEM IUITHHIpA 1
53 OO0béM KoHyca 1
54 O6béM KOoHyCa 1
95 O06béM mapa 1
56 OOBEMBI IAPOBOTO CETMEHTA, IAPOBOTO CIIOSI U 1
I1apOBOr0 CEKTOpa
57 [Tnomaas cdepsr 1
58 Koumponvuasn paboma Ned no meme «Oovémul 1
meny
59 IToBTOopenue. Bekropsl. MeTo KOOpaAuHAT
1
60 [oBTOpenne. MHOTOrpaHHUKH
1
61 [oBTopenue. Tena BparieHus
1
Pemenne 3ananunii B popmare EI'D mo reomerpun
62 1
63 Pemenne 3anannii B popmare EI'D mo reomerpun 1
64 KoopnnHaTHO-BEKTOPHBII METO TIPH PEIICHUN 1
reOMETPUIECKUX 3aJ1au
65 IToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITHS 1
3HaHW. 3a]]a4¥ TUIAHUMETPUH B METOJTBI UX
peleHus
66 [ToBTOpeHUE, 0000IIEHNE U CUCTEMATH3AITUS 1
3HaHnid. OCHOBHBIEC GUTYPHI, (DAKTHI, TEOPEMBI
Kypca CTepeoMEeTpHH
67 IToBTOpEHME, 0000IEHNE U CUCTEMATH3AITUS 1
3HaHnd. OCHOBHBIE PUTYPHI, (PAKTHI, TEOPEMBI
Kypca cTepeoMeTpHH
68 IToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITHS 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narenscTBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Mertoanueckue pekomenaanuu. 10-11 kmaccel (k yaeonuky Aranacsa JI. C. u

np.) Astop(bl): Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

bubnmmoreka IIOK



ITpoHyMepoBaHO, IPOLIHYPOBAHO
U 3aKPEILIEHO ME€YaThIO

9 JIHCT .
JIMpeKTOp MIKOJIBI 2 Tapocensiiesa JL.B.




