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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWIO, H TPAIUIMA POCCUIICKOTO 00pa3oBaHMs.
Peanuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUsS T€OMETPUH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCIUIUIMH. PazBuTHe y oO0yyaronumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUs
MAaTEMATUYECKOW HAYKOW SBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM 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 siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJI€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPHU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUH U TOCTPOCHHUHU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ady, YMEHUE BBIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OoprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISETCS OAHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUN,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
riyOOKO, €clii B JajdbHEHIIeM BO3HMKHET HEOOXOIUMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe 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 BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
M U3y4yaTh pa3HbIC SIBICHUS OKPYKAIOIIEr0 MHUpA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMHpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX crocoOHoCTEHN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUUECKUN amnmapaT s pelieHdus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATSAIHO-KOHCTPYKTUBHOMY METOY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CpeHEro o0mero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.
Cpok peanusanuu nporpammsl 2023-2024y4.r., 2024-2025 yu.r.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

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 CKpeliuBaromuecs npsMbele. llapamienbHOCTs NOpsMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: rapaJuieyIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapajuIeJIbHbIE W NEPHECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA 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: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
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: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAAb MOBEPXHOCTH chepsl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
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 Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ueie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

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

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIA  TPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTUE Ipoliecca, a TaKXKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl 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 pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM 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 00CYXAeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM 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 GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPCUMYIIECTBA  KOMAHAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, 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,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

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 BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIAJETh CIIOCOOAMH  CAMOTPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

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



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TIPABUILHBIN MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeISITUIIC Ib ).

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 YEPTSHKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4y Ha BBIYUCICHHUE PACCTOSHUN MEXIY JBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMAaTHUYECKMX 3aJad Ha BBIYHCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamyza) ¢ OpuUMEHEeHHEM (GOpMYJ; BBIUKCIATH COOTHOIICHHMS MEXIY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU NOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl AJiA PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIAraloIUX HECKOJIBKO 11aroB PELICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpumeHaTs  mpocTeiiiMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAMTE HpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJy4YeHHbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh pPEajbHbIC
CUTyallud W NPUMEHATh H3YUYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj 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 JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

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

Pemate mpocreiiine reoMeTpuyYecKHe 3a/adyd Ha NPUMEHEHHWE 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 MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchl
http://school-
1 BBeznenue B crepeoMeTpuio 10 collection.edu.ru
) [IpsiMbIe 1 TUTOCKOCTH B TIPOCTPAHCTBE. 12 1 http:// S_ChOOI'
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH collection.edu.ru
3 [leprieHANKYIAPHOCTD NPSIMBIX U 12 http:// S_ChOOI'
S p—— collection.edu.ru
http://school-
4 VYTribl MEXIy IPSIMBIMU U TNIOCKOCTSIMH 10 1 collection.edu.ru
http://school-
5 MHororpaHHUKU 11 1 collection.edu.ru
http://school-
6 OO0BEMBI MHOTOI'PAaHHUKOB 9 1 collection.edu.ru
http://school-
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 collection.edu.ru
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
http://school-
Tena Bparens 12 collection.edu.ru
http://school-
OOBéMBI TeN 5 1 collection.edu.ru
http://school-
BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 collection.edu.ru
IMoBTOpenue, 0600IIEHNE, 7 1 http:/ S_ChOOI'
cHUCTeMaTH3allus 3HAHUI collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcbl
OCHOBHBIC TIOHSTHSI CTEPEOMETPUH: TOYKA, http://school-
npsiMasi, TUIOCKOCTb, MPOCTPAHCTBO. collection.edu.ru
1 [IpaBuna n3o0paxkeHus: Ha pUCYHKaX: 1
H300paKeHUSI TIOCKOCTEH, MapauTeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
TToHSTHS: TTepeCceKarONINECS TUIOCKOCTH, http:// S_ChOOI'
2 1 collection.edu.ru
nepeceKaroIuecs npsmMasi i IIOCKOCTh
[MToHsATHS: IepeceKaroInecs MIOCKOCTH, http:// S_ChOOI'
3 e 1 collection.edu.ru
peceKaronuecs npsMast U IIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH, http://school-
4 n300pakeHHe MHOTOIPaHHHKOB Ha 1 collection.edu.ru
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX
HauanbHble cBeieHust 0 KyOe U TMpaMuie, http://school-
5 ux pa3BEPTkU U Mojenu. CedeHus 1 collection.edu.ru
MHOTOTPaHHUKOB
HauanbHblie cBefieHust 0 KyOe U TMpaMuie, http://school-
6 uX pa3BEPTKU 1 MoaenH. CedeHus 1 collection.edu.ru
MHOTOTPaHHUKOB
7 [TonsiTHEe 06 aKCHOMaTUYECKOM 1 http://school-

MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CTEPEOMETPHUHM U CIIEICTBUSA U3 HUX

collection.edu.ru

TTonsaTue 00 aKCHOMATUYECKOM

http://school-

8 MMOCTPOCHHUH CTEPEOMETPHUHU: AaKCHOMBI collection.edu.ru
CTEPEOMETPHH U CIICACTBHS U3 HUX
[TonsiTne 06 aKCHOMATHYECKOM http://school-
9 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI collection.edu.ru
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[MousiTne 06 aKCHOMAaTHYECKOM http://school-
10 MOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI collection.edu.ru
CTEPEOMETPHH U CIIEACTBHS U3 HUX
BzanmMHOe pacrnoioskeHue npsMbIX B http://school-
11 MPOCTPAHCTBE: TIePECEKarONUec, collection.edu.ru
napauiebHbIC U CKPEIMBAIOIIHECS
npsiMbIe
[MapanienbHOCTh IPSMBIX M IIOCKOCTEH B http://school-
12 MIPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIC B collection.edu.ru
POCTPAHCTBE; MAPAICIILHOCTh TPEX
MPSIMBIX
[MapanienbHOCTh IPSIMBIX H IIOCKOCTEH B http://school-
13 npoctpanctBe: [lapamienbHOCTh IPAMON U collection.edu.ru
IUIOCKOCTH
http://school-
14 VYII1bl ¢ COHANPaBICHHBIMU CTOPOHAMH collection.edu.ru
http://school-
15 VYros Mex 1y MPsIMBIMH B TIPOCTPAHCTBE collection.edu.ru
16 VYron Mexly NpsSMbIMU B IPOCTPAHCTBE http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru

[TapamienpHOCTB IIJIOCKOCTEM:

http://school-

17 '
napauiebHbIC TNI0OCKOCTH collection.edu.ru
http://school-
18 CBolicTBa MapajIeNIbHBIX IIJIOCKOCTEH collection.edu.ru
[Mpocreiinire npocTpaHCTBEHHBIC (GUTYPHI http://school-
19 Ha IUIOCKOCTH: TETPadIp, KyoO, collection.edu.ru
napaJuiesenume/]
http://school-
20 HoctpoeHne ceueHuit collection.edu.ru
http://school-
21 TkxnpoeHHecequHﬁ collection.edu.ru
KonTposnsHast padota o teme "IIpsimbie u http://school-
22 IUIOCKOCTH B MPOCTPAHCTBE. collection.edu.ru
[TapannensHOCTh NPSIMBIX U TIOCKOCTEH"
[TeprieHIMKYISPHOCTD HPSIMOM U http://school-
23 IUIOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSIMBIC B collection.edu.ru
MPOCTPAHCTBE
o4 [psiMble mapasuienbHbIC U http:// S_ChOOI'
MEePICHUKYIIAPHBIC K TNIOCKOCTH collection.edu.ru
25 [MpsiMble mapasuieNbHbIC U http:// S_ChOOI'
MEePICHIUKYIIAPHBIE K TNIOCKOCTH collection.edu.ru
26 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U http://school-

IIJIOCKOCTH



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U

http://school-

27 i
IOCKOCTH collection.edu.ru

28 Teopema o psIMOM NEPIIEHUKYIIAPHON http:// S_ChOOI'
IOCKOCTH collection.edu.ru

29 TeopeMa o mpsMON NEPIEHANKYIISIPHOMN http://school- S_ChOOI'
TOCKOCTH collection.edu.ru

30 Teopema o0 psIMOI NEPIIEHIUKYIIIPHON http:// S_ChOOI'
IIOCKOCTH collection.edu.ru
[MeprieHMKYISp U HAKIIOHHBIE: PACCTOSIHUE http://school-

31 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT collection.edu.ru
NPAMO# 0 IIIOCKOCTH
[eprieHAUKYIAp U HAKITOHHBIE: PACCTOSHHUE http://school-

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT collection.edu.ru
MPSIMO¥A J10 TUIOCKOCTH
[eprieHAUKYIIAP U HAKIOHHBIE: PACCTOSHHUE http://school-

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT collection.edu.ru
IPSIMO¥A 10 TUIOCKOCTH
[MeprieHMKYISAp U HAKJIOHHBIE: PACCTOSIHUE http://school-

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT collection.edu.ru
IPSIMO¥A 10 TUIOCKOCTH

35 VTIbl B TPOCTPAHCTBE: YTOJI MEXKTY http:/ S_ChOOI'
MPSAMOU U TIIIOCKOCTHIO collection.edu.ru

36 JIByrpaHHbIN YToJ1, TMHEHHBIN yroJ http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

JBYTPAHHOTIO yIJia

collection.edu.ru

JIByrpaHHBIN yroJl, TMHEHHBIN yroi

http://school-

37 BYFPAHHOTO yrJia collection.edu.ru
[MeprieHMKYISAPHOCTD TIOCKOCTEH: http://school-
38 MIPHU3HAK MEPICHIUKYIIPHOCTH IBYX collection.edu.ru
IIJIOCKOCTEMN
[MeprieHMKYISAPHOCTD TIOCKOCTEH: http://school-
39 MIPHU3HAK MEPICHIUKYIIPHOCTH IBYX collection.edu.ru
IIJIOCKOCTEMN
[MeprieHMKyYIAPHOCTD TIOCKOCTEH: http://school-
40 MPU3HAK TePICHANKYISIPHOCTH JIBYX collection.edu.ru
IIJIOCKOCTEMN
http://school-
41 Teopema o Tpéx nepneHAnKyIApax collection.edu.ru
http://school-
42 Teopema o TpEx nmepneHAUKYISIpax collection.edu.ru
http://school-
43 Teopema o Tpéx nmepneHAUKYIIpax collection.edu.ru
KonTpoisHast paboTa 1o TeMam http://school-
44 "TlepHeHAUKYIAPHOCTD TPAMBIX H collection.edu.ru
mockocTel" U "YTibl MeXly NPSIMBIMU U
MJIOCKOCTAMU"
[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE http://school-
45 3JIEMEHTbI MHOTOTPAHHUKA, BBITYKJIbIE U collection.edu.ru

HEBBIITYKJIBIC MHOTOT'PAHHUKHU;, pa3BépTKa



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

MHOT'OI'paHHHKa

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IPsIMasi U HAaKJIOHHAs

http://school-
collection.edu.ru

46 IPU3MBI; OOKOBas ¥ MOJIHAS [IOBEPXHOCTh
IPU3MBI
47 [Tapamnenenunen, nps{Moyri)m,Hmﬁ %u "
napajuieJICIuUIIC]] M €ro CBOMCTBA : :
[Mupamuaa: N-yronpHas MApaMUIa, TPAHU U http://school-
48 OCHOBaHME MPaMHUJIbI, OOKOBAs M MOJTHAS collection.edu.ru
MTOBEPXHOCTD ITMPAMUJIBI; IPABAIIbHAS 1
yceu€HHas nupamMuaa
[TpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSATHE http://school-
MIPaBHJILHOIO MHOTOTPAaHHHKA; IPaBUIbHAS collection.edu.ru
49 MpU3Ma M MpaBUIbHAS MTUPAMHJIA;
MpaBHJIbHAS TPEYTOJIbHAS MUPaAMUIA U
MIPaBHJILHBIN TETPasdap; Kyo
[IpencraBieHue O MPaBHIBHBIX http://school-
50 MHOTOIPaHHHUKAX: OKTadp, I0ACKadp U collection.edu.ru
HKOCasd/Ip.
CuMMeTpHs B POCTPAHCTBE: CUMMETPHS http://school-
OTHOCHTEJILHO TOYKH, MPSAMOM, IIJIOCKOCTH. collection.edu.ru
51 DjeMeHThl CAMMETPHH B IIMpaMHK/IaX,
napauiesienuIe1ax, mpaBUIbHbIX
MHOTOIpaHHHKaX
59 Berumciienne 31eMeHTOB MHOTOTPaHHHUKOB: %‘mu N
péOpa, TraroHaH, yribl LU,
53 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOMN http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOU
ITOBEPXHOCTH MPSIMOM IIPU3MBI

collection.edu.ru

[Tnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABHIBHOM THPAMHU/IBI,

http://school-
collection.edu.ru

54
TeopeMa O IJIOau OOKOBOH TTOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI
55 KonTponsHas pabora o teme htt ://S_ChOOI_
"MitororpanHki” collection.edu.ru
http://school-
56 ITousitrie 06 00BEME collection.edu.ru
http://school-
57 OO0BEM TUpPaMHUIBI collection.edu.ru
http://school-
58 OO0BEM TTUPaMHUIBI collection.edu.ru
http://school-
59 OO0BEM TTUpaMHUIBI collection.edu.ru
http://school-
60 O06BéM nupaMuibl collection.edu.ru
http://school-
61 OOBEM ITPU3MBI collection.edu.ru
http://school-
62 O06BEM npu3MbI

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

63 O0BéM mpu3MEI 1 collection.edu.ru

64 KonTtponeHas padota o Teme "OObEMBI 1 http://school- S_ChOOI'
MHOTOIPAHHHKOR" collection.edu.ru
[ToBTOpeHue, 0000IIEeHNE CUCTEMATH3AITHSI http://school-

65 3HaHwuil. [locTpoeHue ceueHuii B 1 collection.edu.ru
MHOTOTPaHHHKE
[ToBTOpeHue, 0000IIEeHNE CUCTEMATH3AITHSI http://school-
3HAHWW. BhrYnciieHne pacCTOSHUIA: MEXKITY collection.edu.ru

66 JIBYMSI TOUKAMH, OT TOYKH JIO TIPSIMOH, OT 1
TOYKH JIO TUIOCKOCTH, MEKTY
CKPEIMBAOIIUMUCS TIPSMBIMA

http://school-

67 Hrorosas koHTpoJbHas paboTta 1 collection.edu.ru
IToBTOpEHHUE, 0000IICHHE CHCTEMATH3aIUs http://school-
3HaHUi. BeIunciieHne yrioB: MExKIy collection.edu.ru

68 CKPENTUBAIOIINMHUCS TIPSIMBIMH, MEXKTY 1
NPSIMOM ¥ TUIOCKOCTBIO, IBYIPAHHBIX
YIJIOB, YIJIOB MEX/Y IIOCKOCTSMHU

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

KoJsmuecTBo 4acoB DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4yeHHsi | 00pa3oBaTeJbHbIE
padoTsbI padoThI
pecypchl
1 Cdepa u map: meHTp, paanyc, JHamerp; 1 http:// S_ChOOI'
IUTOIIA/Ib TIOBEPXHOCTH CEPHI collection.edu.ru
B3aumHoe pacrosnoxenue chepbl 1 http://school-
2 IIJIOCKOCTH; KacareabHas IIOCKOCTh K 1 collection.edu.ru
cdepe; miomaab cheps
3 N3obpaxenue chepsl, mapa Ha 1 http:// S_ChOOI'
mwiockocT. CeueHus mapa collection.edu.ru
Hunuuapudeckas IOBEPXHOCTD, http://school-
4 00pasyroIre HUIHHAPHICCKOM 1 collection.edu.ru
MOBEPXHOCTHU, OCh IHIIHHIPUICCKON
MOBEPXHOCTH
Hunmuuap: ocHOBaHUSA U OOKOBast http://school-
5 [MOBEPXHOCTh, 00pa3yomas 1 0Ch, 1 collection.edu.ru
IUIoIIa s OOKOBOM U ITOJIHOU
MOBEPXHOCTH
N300pakeHne NUIMHAPA HA IOCKOCTH. http://school-
5 Pa3Béprka nmmunapa. CedeHus MUIHHIpa 1 collection.edu.ru
(TIIOCKOCTRIO, apalIeTbHON HITH
MEePICHIUKYIAPHOM OCH IIUITHH/IPA)
Konnyeckas moBepXHOCTh, 00pa3yroIiue http:// S_ChOOI'
7 1 collection.edu.ru

KOHHUYECKOU MMOBEPXHOCTHU, OCh U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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BCpUIMHA KOHHYECKOM MOBCPXHOCTHU

Konyc: ocHOBaHue u BepIvHa,

http://school-

8 00pasyroliias ¥ 0Ch; IIIOIAAb OOKOBOW U collection.edu.ru
MOJIHOM TOBEPXHOCTHU
Yceu€HHbII KOHYC: 00pa3yoliue u http://school-

9 BBICOTA; OCHOBAHUS U OOKOBasI collection.edu.ru
MMOBEPXHOCTh
N300pakenne KOHyca Ha MIOCKOCTH. http://school-
Pa3Béprka konyca. CeueHus KOHyca collection.edu.ru

10 (TUTOCKOCTBIO, IMapaJIICITBHOM
OCHOBAHHIO, M IJIOCKOCTBIO, TIPOXOIAIIEH
4yepe3 BEPINHY)

1 KomOuHarus ten BparieHus u http://school- S_ChOOI'
MHOTOTPAHHUKOB collection.edu.ru
MHOTrOrpaHHHK, OTIMCAHHBIN OKOJIO http://school-

12 cdepsr; chepa, BIHCaHHAS B collection.edu.ru
MHOTOTPaHHUK WJIH B TEJIO BPAICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIC http:// S_ChOOI'
CBOWCTBa 00BEMOB TeI collection.edu.ru

http://school-

14 O0BEM MIMHApa, KOHyca collection.edu.ru

http://school-

15 O6bEM 1mapa u mIomaas cepsl collection.edu.ru
[TogoGHbIE Tena B MPOCTPAHCTBE. http://school-

16 CooTHOIIEHUS MKy MIOIAIMHU collection.edu.ru

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TN
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KonTtponeHast padota no temam "Tena

http://school-

17 i
BpaH_[eHI/ISI” 1 "O6BeMbl Ter" collection.edu.ru
http://school-
18 BGKTOp Ha INIOCKOCTHU U B IPOCTPAHCTBC collection.edu.ru
http://school-
19 CnoskeHne ¥ BEIYUTAHHE BCKTOPOB collection.edu.ru
http://school-
20 VYMHOK€EHHE BEKTOPa Ha YUCIIO collection.edu.ru
PasnosxeHre BekTopa 1mo Tpém http://school-
21 HEKOMIUTaHAPHBIM BeKTOpaM. [IpaBuiio collection.edu.ru
napaJuiesenurne/a
Pemenue 3anay, CBS3aHHBIX C http://school-
22 MIpUMEHEHHEM TIPaBUJI ICHCTBHI C collection.edu.ru
BEKTOpaMH
[IpsiMoyroibHasi cCHCTEMa KOOPIMHAT B http://school-
23 npoctpancTBe. KoopauHatel BEKTOpA. collection.edu.ru
[Ipocreiimue 3a1aun B KOOpAMHATAX
24 Yron mexay Bekropamu. CKasipHOE http:// S_ChOOI'
MIPOU3BEICHUE BEKTOPOB collection.edu.ru
o5 Berunciienue yrioB Mex iy IpsMbIMH U http:// S_ChOOI'
IIOCKOCTSIMIL collection.edu.ru
26 KooparHaTHO-BEKTOPHBII METO/1 TIPH http:// S_ChOOI'
PELICHNU TeOMETPHYECKUX 3314 collection.edu.ru
27 KonTtponsHas padota o Teme "Bekropbl http://school-
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Y KOOPJMHATHI B IPOCTpaHcTBE" collection.edu.ru
[ToBTOpeHue, 0600IICHNE 1 http://school-
08 cucreMmaru3anys 3HaHui. OCHOBHBIE 1 collection.edu.ru
¢burypsl, (hakThl, TEOPEMBI Kypca
IUTAHUMETPUHU
[MoBTOpeHue, 0000IICHNE 1 http://school-
29 cucremaru3anys 3HaHui. OCHOBHBIE 1 collection.edu.ru
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU
[ToBTOpeHue, 0000IICHNE 1 http://school-
30 CHCTEMATU3ALM 3HAHUN. 3a1a9un 1 collection.edu.ru
IUTAHUMETPUHU U METOJIbI UX PEIICHHUSI
IToBTOpEHUE, 0000IICHNE http://school-
31 CHCTEMATU3alM 3HAHUN. 3a1auu 1 collection.edu.ru
IUTAHUMETPUHU U METOJIbI UX PEIICHHSI
IToBTOpEHUE, 0000IICHNE U http://school-
39 cucreMaruszanus 3HaHuil. OCHOBHBIE 1 collection.edu.ru
¢urypsl, GhakTel, TCOPEMBI Kypca
CTePEOMETPUHU
http://school-
33 Htorosas koHTpoJbHas paboTa 1 collection.edu.ru
34 [ToBTOpEHME, 0606meH1:Ie u 1 %u N
CHCTEMAaTH3AIMs 3HAHUIMA S
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Marematuka. ['eomerpusi: 10-11 kiacc: 6a30BbIii ypoBeHb: yueOHuK: AtanacsaJl.C.,
Byry3os B.®., Kagomues C.b. ; AkunonepHoe obmectBo «I3natensctBo «IIpocBemniennes

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VYuebHuk

* DOVYe Pabouas nmporpaMmma U METOAMUECKHE TIOCOOMS (Ha caiiTe prosv.ru)
* Terpaab-TpeHaxép

* 3aJaYHUK

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

denepanbHbIN 1IEHTP HHPOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP)
http://eor.edu.ru

* Ennnas xomneknust mudpoBhIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe OKHO J1ocTyma K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* KaTtanor y4eOHBIX U3/IaHU, 000PYI0OBaHUS U HJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
TSt 0011ero oopazoBaHus

http://ndce.edu.ru

* [IIxonmbHBIN TOpPTAT

http://www.portalschool.ru

MaTepI/IaJ'ILI 10 MaTEMATUKE B EI[I/IHOf/i KOJIJICKIIMN LII/I(l)pOBLIX O6pa30BaTeJ'IbeIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MockoBCcKui LHCHTP HCHIPECPLIBHOT'O MATCMATHYCCKOTO O6p330BaHI/I$I
http://www.mccme.ru

* IHTepHET-NIPOEKT «3agaun»
http://www.problems.ru

° KOMHBIOTepHaH MaTreMaTuKa B IIKOJIC
http://edu.of.ru/computermath


http://www.mccme.ru/
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