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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma ydebHoro kypca «I'eomerpus» 6a30BOro ypoBHs aiis ooOydaromuxcs 10 —11
KJaccoB pa3paboraHa Ha ocHOBe DemepalbHOrO TOCYAAPCTBEHHOTO 0Opa30BaTENLHOTO CTaHIapTa
cpeanero oOmiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHHM, MPEIBSBISIEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHHIO, W TPAAMIHA POCCHICKOro oOpa3zoBaHus. Peanmm3zaiusi mporpammbl
o0ecrieyrBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIMSIMU, COCTABISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U
HETPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOIO
Pa3BUTHSI TMYHOCTH OOYYAIOLITIXCSI.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETpUM Ha ypOBHE CpPEIHEro odmero odpa3oBaHus 00YCIIOBIEHA
IPAaKTUYECKON 3HAYMMOCTBIO METAlpEeJIMETHBIX U INPEIMETHBIX PE3YJIbTaTOB OOyUYEHMsI I€OMETPUHM B
HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHs  oOydarommxcs,  (GopMupoBaHUS  (YHKUIHMOHAIHHOM
MaTeMaTHYeCKOM I'pPaMOTHOCTH, M3Y4EHHUs APYrHMX y4deOHBIX AUCHUIUIMH. Pa3Butue y oOywarommxcs
NPaBWIBHBIX TMPEJICTABICHUA O CYIIHOCTH H TPOUCXOXKICHHUH T'e€OMETPUYECKHX aOCTpakuui,
COOTHOILIEHUH PEAJbHOTO0 M MJCAIbHOI0, XapaKTepe OTPAKEHHsS MaTeMaTUYeCKOM HayKoil siBlIeHUH U
IPOLIECCOB pEAIbHOIO MHpa, MECTE€ TE€OMETpUM B CHCTEME HAyK M pOJIM MaTeMaTHYeCKOIo
MOJCIMPOBAaHMs. B HAyyHOM I[IO3HAHMM W B IPAKTUKE CHOCOOCTBYeT (HOPMUPOBAHHMIO HAYYHOTO
MHUPOBO33PEHUS YUALIUXCS, a TAK)KE KAUECTB MBILUICHUSI, HEOOXOAUMBIX JUIsl aAaNTallld B COBPEMEHHOM
oOrrecTBe.

['eomerpus sBiseTCS OMHUM U3 0A30BBIX NPEAMETOB Ha YPOBHE CpEeTHETo OOIIero odpa3zoBaHus,
TaK Kak o0ecreyrBaeT BO3MOKHOCTb N3YUEHHs KaK JTUCLMIIJIMH €CTECTBEHHO-HAYUYHOW HaIlPaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlornueckoe MblIUIeHHE, (OpMUPYEMOE IpPU HM3YYEHHH OOYYAIOLIMMMCS MOHATHHHBIX OCHOB
FE€OMETPUH U MOCTPOCHUM LENOYKU JIOTUYECKUX YTBEPHKACHUN B XOJ/I€ PELICHUs] TEOMETPUUYECKUX 3a]1ad,
YMEHHUE BBIIBUraTh M ONPOBEPraTh I'MIIOTE3bl HEMOCPEJICTBEHHO HCIOJBb3YIOTCS NPU pEIIeHUM 3a7ay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTHU U3 Kypca QU3HKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE HIPACT CYIIECTBEHHYIO pPOJb BO BCEX O0JACTIX
JeSTeNIbHOCTH YenoBeka. OpUeHTalMsl YeJI0BeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOJUMOE yCIOBHE
€ro COLMAIBHOrO ObITHA, (hopMa OTpakeHHUs] OKPYKAIOIIEr0 MHpa, YCJIOBHE YCHEIIHOTO TO3HAHUS U
aKTUBHOTO MpeoOpa3oBaHUsl JIEHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3zaMu
00beIMHAET pa3Hble BUAbI YUeOHON M TPYIOBOM AEATENbHOCTH, SBISETCS OJHUM M3 NMPOo(ecCHOHAIBHO
BaXXHBIX KayeCcTB, MOITOMY akKTyajbHa 3aJlada (OPMUPOBAaHUS y OOYyYaIOLIUXCSl MPOCTPAHCTBEHHOIO
MBIIIIEHHUS] KaK Pa3HOBUIHOCTU 0Opa3HOTO MBIIIJIEHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K
NPaKTUYECKOHN eSATETFHOCTH 110 MHOTUM HaIlPABICHHSIM.

Ilenp ocBoeHust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHMs —
00111e00pa3oBaTeIbHOE M OOIIEKYIBTYPHOE PAa3BUTHE OOYYAIOIIUXCS yepe3 o0ecredyeHnue BO3MOKHOCTH
nproOpeTeHNs U NCIOIb30BAHUS CUCTEMAaTHUECKMX T€OMETPUUECKUX 3HaHUH U JAecTBU, crierupUuIHbIX
re€OMETPHUH, BOZMOKHOCTH YCIIEIIHOTO MTPOJOJIKEHHUSI 00pa30BaHUsI 110 CHELIMATILHOCTSAM, HE CBSI3aHHBIM C
HPUKJIAJHBIM UCTIOJIb30BAHUEM ['€OMETPHUH.

[IporpaMmma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeAHAa3HAueHa JJs OOy4arouuxcs cpenHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJAHEHUI Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS.
Takum o6pa3zom, oOyyarommuecss Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH OOIIMEe MaTeMaTHYECKUE YMEHUS,
CBSI3aHHBIE CO CIIeNU(UKON reOMeTpUH U HeOOXOIUMBIE ISl )KU3HH B COBpeMEHHOM obiecTBe. Kpome
9TOTr0, OHU MMEIOT BO3MOXKHOCTh U3YyYUTh F€OMETpHUI0 Oojee riy0oKo, €Clii B JAajbHEeHIeM BO3HHUKHET
HEO0OXOUMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATIEHOM NeSTEIbHOCTH.

JIoCTH)KEHHE LN OCBOEHHSI MPOrpaMMbl 00ECTIEYMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuoputeTHbIMH 3a7auaMu ocBoeHHsI Kypca «l'eomerpunm» Ha 6a3zoBom ypoBHe B 10—11 kmaccax
SIBIISIFOTCSI:



dopMHpOBaHUE TMPENCTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HaHHE ¢
B3aHMOCBSI3H C OKPY>KAIOIIHMM MUPOM;

dbopMUpOBaHHE TPEICTABICHUS O MHOTOTPpAaHHUKAX H TelNax BpAIIEHUS Kak O BaKHEHIIHX
MaTeMaTHYECKUX MOJIENISX, MO3BOJISIONINX ONMCHIBATh U M3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;
(I)OpMI/IpOBaHI/IC YMCHHA pacClio3HaBaTb Ha YCPTCIKaAX, MOJACIAX U B pPCAJIbHOM MHUPC MHOI'OI'PaAHHHUKH U
TeJa BPalICHUS;

OBJIaJICHUE METO/IaMHU PEIICHUS 33]]a4 Ha TIOCTPOCHUS Ha M300PaKEHUSX MMPOCTPAHCTBEHHBIX (PUTYD;
(dopMHpOBaHUE YMEHHS ONIEPUPOBATH OCHOBHBIMH MOHATUSMH O MHOTOTPAHHUKAX W TeJax BPAaIICHUS U
X OCHOBHBIMU CBOﬁCTBaMH;

OBJIQJICHUE AaJTOPUTMAMH pPEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHUPOBAHHE YMEHHUS TPOBOIUTH
HECIIOKHBIC JIOKAa3aTeNbHBIE PACCY)KICHHS B XOJA€ pEILICHHS CTEPEOMETPUYECKUX 3aJad M 3agad C
NPaKTUYECKUM COJICPKAHUEM;

pa3BUTHE WHTEIUICKTYaldbHBIX W TBOPYECKHX CIOCOOHOCTEW OOydarommxcs, IO3HABATEIbHOU
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS;

dbopmupoBaHre (GYHKIIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHHE pacro3HaBaTh
NPOSIBJICHUSI TEOMETPHUYCCKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX
CUTyallUsX W TPH U3YYECHHH JAPYIHX YYEOHBIX TIPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OPMYJIMPOBaTh UX Ha SI3BIKC TE€OMETPHH W CO37aBaTh I'€OMETPHUYCCKHE MOJIEIH,
IMPUMCHATH OCBOEHHBINI FGOMeTpI/I‘-IeCKI/Iﬁ amnmnapar [ pCHICHUA IMPAKTUKO-OPUCHTHPOBAHHBLIX 3ajady,
UHTEPIPETHPOBATH U OIICHUBATH IMOJIYUYCHHBIE PE3YIbTATHI.

OTINYATEILHONH 0COOEHHOCTRIO IporpamMmmsal ABJIACTCA BKIKOYCHUC B KypC CTCPCOMCTPUU B HAYAJIC
€ro HM3Yy4YeHHs 3allay, pEIIaeMbIX Ha YPOBHE WHTYUTHBHOTO IIO3HAHHS, W ONPEACIEHHBIM 00pa3omM
OpraHnu3oBaHHasA pa60Ta HaJ HUMHU, YTO CHOCO6CTBYIOT PA3BUTHUIO JIOTMYCCKOro U IMPOCTPAHCTBCHHOI'O
MBIIUICHHS, CTUMYJIHPYET NPOTCKAaHHE WHTYUTHBHBIX IPOIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYEHHIO TPEIMETA.

[Ipenmourenue OTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOJy OOyUEHUS, TO €CTh TEOPETUUYECKUE
3HaHUg HUMEIOT B CBOECU OCHOBE YYBCTBCHHOCTb HpeI{MeTHO-HpaKTHqCCKOﬁ ACATCIIBHOCTH. Pa3Butue
NPOCTPAHCTBEHHBIX MPEICTABICHUH Y y4aluXcs B Kypce CTEPEOMETPUN TPOBOIUTCS 33 CUET PEIICHHS
3a/lad Ha CO3/IaHHE MPOCTPAHCTBCHHBIX OOpa30B W 3aJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
obOpazamu. Co3ganue obOpaza MPOBOAMTCS C OMOPOW HA HATISAHOCTh, a ONEPUpPOBaHHE 00pa3OM — B
YCJIOBUAX OTBJICUCHUA OT HArJIAAHOCTHU, MBICJICHHOI'O U3MCHCHUA €0 UCXOJHOI'0 COACPKAHUA.

OcHoBHBIE cojnepkarenbHble TuHUM Kypca «['eomerpum» B 10—11 kiaccax: «MHOTOTpaHHUKNY,
«IpssMble W IUIOCKOCTHM B IPOCTpaHCTBe», «Tema BpameHus», «BekTopsl M KOOpAMHATHI B
npoctpancTBe». DopMupoBaHUE JIOTHUECKUX YMEHHUN pacHpeneNseTcs He TOJNBKO MO COAepKaTeIbHbIM
JUHUSM, HO | 110 TOJIaM 00y4YeHUsI Ha YPOBHE CPEAHETO 00Iero oopa3oBaHusl.

Cognepxanne o0Opa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yabTaTaM OCBOCHHUSA paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM 10 ToAaM O0OyYeHHs, CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI
OBJIaJICHUE TEOMETPUYECKUMU TIOHATUSAMU M HaBBIKAMH OCYIIECTBJSUIOCH TOCIENOBATENBHO U
MMOCTYymarecjIibHO, C CO6J'II-O)I€HI/I€M IMpuHIUIIa TPECMCTBCHHOCTH, YTOOBI HOBBIE 3HAHHUSA BKJIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPHUECKUX MPEACTABICHUN O0yJaroluXxcs, pacliupsas U yriuyonss e€, obpasys
IMPOYHBIC MHOXCCTBCHHEBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzyuenune reometpun otBoauTCs 2 yaca B Henento B 10 kimacce u 1 gac B Henenmo B 11 kiacce,
BCETo 3a JiBa roja ooyuenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ I0CKOCTH B IPOCTPAHCTBE
OcHOBHbIE TOHSTHUS cTepeoMeTpuu. Touka, MmpsiMasi, IJIOCKOCTb, MpocTpaHcTBO. lloHatne 00
AKCHOMAaTHYECKOM ITIOCTPOECHHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.



B3aumHOe pacnosnoxkeHue NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajuleJIbHblE U
cKpemuBamomuecs npsmele. [lapamienbHOCTh NPSMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: NapaljIebHbIC
IpsIMBIE B IIPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX; APAJIEIBHOCTD NMPSAMOU U MJIOCKOCTU. YTJIbI €
COHANPABJICHHBIMU CTOPOHAMU; YTOJ MEXAY NPAMBIMUA B ITpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN:
napajuleJbHble IJIOCKOCTH; CBOMCTBA NapajuleNbHBIX IIockocTed. llpocreiime mpocTpaHCTBEHHBIE
¢burypsl Ha MJIOCKOCTHU: TETPAdAP, KyO, Mapajuienenurnel; HOCTPOCHUE CEUeHUH.

[lepnieHAUKYIAPHOCTh MPSMOM M IJIOCKOCTH: MEPHEHIUKYJSPHBIE IpPSIMblE B IPOCTPAHCTBE,
NpsIMbIE NapaJUIeIbHbIE U MEPHEHIUKYISPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYISIPHOCTH MPSMON U
IJIOCKOCTH, TEOpEMa O MPSAMOM NEPNEHIMKYJIAPHOW IJIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJd MEXKIY
IpsIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YrOJ, JIMHEHHBIM yrojl AByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIE: PacCTOSTHUE OT TOUKM JI0 IIJIOCKOCTH, PACCTOSIHUE OT MpPSIMOW /10 IJIOCKOCTH, IPOEKLIHS
burypsl Ha MIOCKOCTh. [lepHneHAUKYISIPHOCTh IUIOCKOCTEH: MpH3HAK MEPHEHAUKYISIPHOCTH ABYX
mockocreil. Teopema 0 TpEX NepHEeHIUKYIIApaX.

MHOrorpaHHuKH

[ToHsiTuE MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE M HEBBIITYKIIbIE
MHOT'OIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHast npu3Ma; rpaHud U OCHOBAHUS NIPU3MBI;
npsiMasi M HakKJIOHHAsE MpU3Mbl; OOKOBass M IIOJIHAas MOBEpXHOCTh mpusMbl. [lapamnenenunen,
NpsIMOYTOJIbHBIA Tapaiuienenunes v ero cpoucrBa. [lupammpa: N-yronbHas NDUpaMuaa, TPaHU U
OCHOBaHHE TTMPAMHU/JIbI; OOKOBAs | MOJTHAS TOBEPXHOCTH MMPAMUJBI; IPABIIIbHAS M yCEUEHHAS TTHPAMHIA.
DJIeMEHTHI IPU3MbI U TupamMubl. [IpaBuibHbIe MHOTOIPaHHUKU: TOHATUE IPABUIBHOTO MHOTOI'PAHHUKA;
IpaBWIbHAs MpU3Ma W IpaBUIbHAs MUPAMUJIA; NpPaBUJIbHAs TPEyrosibHas NUpaMuia U IPaBHIbHBIN
TeTpasap; kyO. IlpencraBienune o MpaBHIIBHBIX MHOTOTPAaHHUKAX: OKTAadJp, MOACKAdIp M HUKOCAdIP.
CeueHus Npu3Mbl U IUPaAMUJIbIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B UPAMUJIAX, ApaAJUIeTIEIUNE1aX, IPaBUIbHBIX MHOIOI'PaHHUKAX.

Bbruncnenue 5J1€MEHTOB MHOTOTPAaHHHMKOB: pé&Opa, nauaroHanu, yriasl. Ilinomans OokoBoi
MOBEPXHOCTU U IIOJIHOM NOBEPXHOCTH NIPSIMOM IMPHU3MBbI, IUIOIIAJb OCHOBAaHUM, Teopema O OOKOBOMU
MOBEPXHOCTU TMpsiMOi mpusMbl. [lnomane OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU TPABUIBHOM
NUPaMUJIBI, TEOpeMa O IuIomaau yceu€HHOM nupamuibl. Ilonarue o6 oOwvéme. OOBEM mNHpaMuUibI,
MPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOUIaJIMU TOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX Te.

11 KJIIACC

Tena Bpamenus

[MunuHapuueckas  MOBEPXHOCTb,  OOpasyollue  IWIMHIPUYECKOM  IMOBEPXHOCTH,  OCh
WIMHAPUYECKOW moBepxHOCTH. Llmnuuap: ocHoBaHMsS M OOKOBasi MOBEPXHOCTh, 00pasyromias U OCb;
II011a/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTu. KOHyC: OCHOBaHME M BepIIMHA, OOpa3ymollas M OCh, IUIONIaJb OOKOBOW W TOJHOM
MOBEPXHOCTH. Y C€UEHHBIN KOHYC: 00pa3yIolIye U BbICOTa; OCHOBaHUS U OOKOBAas OBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMaMeTp; MJIoLaab NOBepXHOCTH cdepbl. B3aumHoe pacnonoxxeHue
cdepsbl U IOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; IIIomaab chepbl.

N3o06paxenue e BpallleHus Ha II0CcKocTH. Pa3BépTka nMnuHApa 1 KoHyca.

KomOuHnanmu Tten BpalleHHs M MHOTOIpaHHMKOB. MHOTOTpaHHHMK, ONMCAHHBIM OKOJO c(epsbl;
cdepa, BliMCaHHAs B MHOTOTPAHHUK, UJIM TEJIO BPAIllEHUS.

[Tousitue 06 o6wvéme. OcHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 06 00BEME MPSIMOYTOIBHOTO
napasuiesenunena u cieAcTsus u3 He€. O0bEM HMIMHIIpa, KoHyca. O0bEM Iapa U mIomaas cQepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAIAMH MOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEI.



Ceuenuns mwinHApa (HapauieIbHO W NEPIEHIUKYISIPHO OCH), CEYEHMsI KOHYyca (MapajljiesbHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUEHUS 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocTH U B npocTpaHcTBe. ClI0’KE€HHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha yucio. PasnokeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaM. lIpaBuio mapaienenumnesa.
Pemienue 3amay, cBA3aHHBIX C IPUMEHEHHEM IpaBUII JeicTBUi ¢ BekTopaMu. IIpsmMoyronpHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopaunatel Bekropa. IIpocreiiine 3a1aun B KoOpAHHATaX. YTOJI MEXIY
BekTopamu. CKalsgpHOe ITPOU3BEJCHNE BEKTOPOB. BrIuKciieHHE YITIOB MEKIY MPSIMBIMH M IUNIOCKOCTSIMH.
KoopaunaTHO-BEKTOPHBII METOA ITPHU PELLIEHUH FE€OMETPUUYECKUX 3a/1a4.

INIJTIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yibTaThl OCBOEHHUS IporpamMmbl  ydyeOHoro mpeamera «MaremaThka
XapaKTEepU3yIOTCS:

I'pazkiaHckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO I'PAXJAAHCKOW IMO3ULUHU OOYy4arolerocss Kak aKTUBHOIO UM OTBETCTBEHHOI'O
YjleHa POCCHUHCKOro OOIIEeCTBa, IMPEJICTABICHHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHHUMN, IPOIEYp IPaXkIaHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI | TIP.), YMEHUEM
B3aMMO/ICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLHSAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BoCIUTaAHUE:

Cc(OPMHPOBAHHOCTBIO POCCUICKON TIpakJaHCKOW WACHTUYHOCTH, YBAXKEHMS K NPOLUIOMY U
HACTOALLEMY POCCHICKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHHUSIM POCCHUMCKUX
MaTeMaTHKOB M POCCUHCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIOJb30BAHUIO 3THX JOCTH)KEHUH B Ipyrux
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja; c(hOpMHUPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HAHUs, 3TUYECKOr0 IMOBEJEHHs, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH HAayKu U
JeSTENIbHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOECHUE YCTOMYMBOIO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOYas ACTETUKY MaTeMaTUYeCKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJay, peIIeHUH, pacCykAeHUH; BOCHPUUMYMBOCTHIO K MAaTeMaTHYeCKHM acHeKTaMm
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHMsI NMPUMEHATH MaTeMaTHUYeCKHWE 3HAHMUS B HMHTEpecax 3/10pOBOTO U
6e3omacHoro obpasa *KH3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO (340pPOBOE MUTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTbH); (PU3HUECKOro
COBEPULICHCTBOBAHHUS, IIPH 3aHIATHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYJOJIO0MS; MHTEPECOM K pa3iIM4yHbIM chepam
npo(eCcCHOHATIBHOM JESITENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHUEM
COBEpIIaTh OCO3HAaHHBIK BBHIOOp Oyaymieid mpodeccun M pearTu30BBIBaTH COOCTBEHHBIE >KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHHI0 M CamMO0Opa30BaHUIO Ha
NOPOTSDKEHUM BCEM KM3HHM; TOTOBHOCTBIO K AKTMBHOMY YYacTHUIO B pEIIEHUH MPAKTUYECKUX 3a/ad
MaTeMaTU4eCKO HalpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KyJIbTyphl, NOHMMAaHMEM  BIUSHUS  COLIMAJIBHO-
SKOHOMHYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHONW Cpelbl, OCO3HAHUEM TII100aIBLHOTO
XapakTepa HKOJIOTMYECKHUX Mpo0sieM; OpHeHTalued Ha MpPUMEHEHHE MaTeMaTUYeCKUX 3HaHUU JUIs
peleHns 3a7ady B 00JacTU OKPYKAIOLIEH Cpefbl, MIIaHWPOBAHUS MOCTYIKOB M OLIEHKU MX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYKAOIIEN CPEIBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
HayKH W OOIIECTBEHHOHN MPaKTUKH, MOHMMaHUEM MaTeMaTH4eCKONW HayKu Kak chepbl 4eIoBeYecKoit
JESTEIIbHOCTH, 3TAlloB €€ Pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUSI LIMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTH4eCKOW KyJIbTYpOH Kak CpEACTBOM I[IO3HAHUS MHpPa; TOTOBHOCTBIO
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO NEATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaTbl OCBOGHHSI IPOrpaMMbl y4deOHOro mpeamera «MareMaTuka
XapaKTEpU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HO3HABAMETbHBIMU OCliICMEUAMY, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, VHUBEPCATbHBIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1) Vuusepcanvuvie nosnasamensvhsle oelicmeus,  obecneuugaiom  opmuposanue  OA306bIX
KOCHUMUBHBIX Npoyeccos obyyarowuxcs (0ceoeHue Memooo8 HO3HAHUS OKPYICAIoue20 Mupa,
npUMeHeHUe J102UHeCKUX, UCCAe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBu:

BBUSIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, TOHSITHH,
OTHONICHUN MEXIy NOHATUSIMH; POPMYIUPOBAThH ONpEAeTCHUS TOHITUI; YCTaHABIMBATh CYIECTBEHHBIH
NpHU3HAK KJIACCH(PUKAIIUU, OCHOBAHHMSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTCPUHU TIPOBOJIUMOTO aHAITN3A;
BOCIIPUHUMATh, (HOPMYIHUPOBATh M MPEOOPA3OBLIBATH CYXKACHHS: YTBEPAUTEIbHbIE M OTpHUIATEIbHBIC,
eIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE,

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuuss B (pakTax, MAHHBIX,
HAOJIOJICHUSX W YTBEPXKJCHUSAX; TMpeIararb KPUTCPUM JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNL;

JIeJIaTh BBIBOJBI C HCITOJIb30BAHHEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIIOUEeHU M0 aHaJIOTHH;

MPOBOJANWTHh CAMOCTOSITEIIBHO JIOKA3aTelIbCTBA MATEMAaTHYCCKUX YTBEPXKACHUU (TpsSMBIE ©  OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIUIO, MPHUBOJIUTH MPUMEPbI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CYXKJICHUS U BBIBOIBL;

BBIOMpaTh CIOCO0 perieHusl yueOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHUAHTOB PEIEHUS, BHIOMpPATH
Han00JIee MOIXO AN ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3zoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK WCCIIEOBATEIHCKUH HHCTPYMEHT IO3HAHUS; (OPMYIHUPOBATH BOIPOCHI,
dbukcupyroe TpoTUBOpeYre, MpodieMy, YCTaHaBIMBATh HCKOMOE M JTaHHOE, (DOPMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEOBAaHUE IO YCTAaHOBIEHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (POPMYJTHPOBATh 00OOIIEHUSI M BBHIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO HAOIIOIEHUS,
UCCIIEIOBAHMSI, OIICHUBATh IOCTOBEPHOCTH MOMYYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 0000IIECHNUIH;
MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MIPEIMOIOKEHUS O €r0 Pa3BUTHU B
HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBJISITh JEUIUTH MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JUIsi OTBETa HAa BOMPOC W JUIS PEIICHUS
3aJ1a4H;

BbIOMpaTh WH(GOPMALMIO U3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAIM3HPOBATh, CUCTEMATU3UPOBATH U
UHTEPIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIX BHJIOB H (DOPM MPEICTABICHHS;

CTPYKTYypUPOBaTh HH(OPMAIIHIO, IPEJICTABIATH €€ B Pa3IMUHBIX (JopMax, WILTIOCTPUPOBATH TpadUIECKH;
OIICHUBATh HAJEKHOCTH HH(POPMAIIHH IT0 CAMOCTOSTEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvbrvlie KOMMYHUKaAmMugHble Oeticmeusl, obecneuusaiom cghopmuposanHocms
COYUATLHBIX HABLIKOB 00YUAIOUUXCH.

Oo0wmenne:



BOCTIPUHUMATEH U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHSIMH U LEISIMH OOINEHUS; SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS
10 XOJIy PEIICHUs 33a]]Ja4i, KOMMEHTUPOBATh MOJTYYCHHBIN pe3yibTar;
B XO/€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KAaeMOW TeMbl, IMpPOOJIeMbl, periaeMon
3a/1ay¥, BBICKA3bIBATh WJCH, HAIICJICHHBIC HAa TIOUCK PEIICHUS; COMOCTABISITH CBOU CYXKICHHUS C
CY)KIACHHUSIMH JPYTUX YYaCTHUKOB JHUalora, OOHapy»XUBaTh pa3IMYUe M CXOACTBO MO3UIHI; B
KOPPEKTHOU Gopme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,
MPEJICTaBIISTh PE3yabTaThl PEHICHUs 33aa4M, YKCIEPUMEHTa, UCCIIEeI0OBaHUs, MIPOEKTa; CaMOCTOSITEILHO
BEIOHMpaTh OpMAT BBICTYIUICHUS C YIETOM 3a/1a4 MPE3CHTALMN U 0COOCHHOCTEH ayTUTOPUH.

CoTpyaHuyecTBo:
MOHMMATh U HCIIOJIB30BATh MPEHMYIIECTBA KOMAHJAHOW W WHIUBUAYATbHOW pabOTHI MPH pEIICHUU
yueOHBIX 3aJla4; IPUHUMATh 1[eIb COBMECTHOM NeATeIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacmpelensTh BUIbI Pa0dOT, ITOTOBAPHUBATHCS, OOCYXKAATh MPOIECC W PE3yNIbTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIONEH;
y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (00CykaeHHs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» H
WHBIC); BBIMOJHATH CBOIO 4acThb pabOThl W KOOPAMHHUPOBATH CBOM ACHCTBHS C APYTMMH YICHAMHU
KOMaH/Ibl; OIICHUBATh KA4eCTBO CBOETO BKJIAJia B OOIIMIA MPOIYKT 1O KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJCHCTBHUS.

3) Yuueepcanvnvie pecynamuensie oeticmaus, obecnewusarom gopmuposanue CMbICTI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusauus:
COCTaBIIATh IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pPelIeHus ¢ y4€TOM UMEIOIIUXCS
peCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOI HH(OPMAITHH.

CaMOKOHTPOJIb:
BJIQ/IeTh HABbIKAMH [O3HABATEJbHOW peQeKCMM KaK OCO3HAHUS COBEpIIAeMbIX JCHCTBHM U
MBICTTUTEIIBHBIX IPOIECCOB, WX PE3yIbTaTOB; BIAJETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHus MaTeMaTH4eCKON 3a1auH;
MPEJBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEIICHUHM 3aJIa4l, BHOCHTH KOPPEKTUBHI B
NESTENIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSACHATh MPUUMHBI JOCTIDKEHHUS WU
HEJOCTH)KCHHS PE3YJIbTATOB JISATEIILHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUN U CIIEACTBHUS U3 HUX IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MapaLIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.

KnaccugunupoBars B3auMHOE paclookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHITUSIMU: ABYIPAaHHBIN yrojl, rpaHu JBYTPaHHOIO yria, pedpo ABYIPaHHOTO yTJa;
JMHENHBIN Yroj IBYTpPaHHOIO yIjla; TpajycHas Mepa ABYTPaHHOIO YIJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHMK, BBIMYKJIBIM M HEBBIMTYKJIBII MHOTOIPAHHUK, 3JIE€MEHTHI
MHOT'OTpaHHMKA, IPAaBUJIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IHpaMuja; Tpu3Ma, MOPSMOYTOJbHBIN
napasenenurnes, Kyo).

KnaccuduiupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Ul KJacCHU(PUKAUU (BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHMKH; IPaBWIbHBIE MHOTOTPAaHHUKHM; TPSMbIE M HAKJIOHHBIE IPHU3MBI,
napauieJIeTuIe bl ).

OnepupoBaTh NOHATUAMH: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ CIICIOB.



CTpOI/ITB CCUCHUA MHOT'OIPAaHHUKOB MCTOAOM CJICIOB, BBIIIOJIHATH (BBIHOCHBIG) TIJIOCKHUC YCPTCIKU
13 PUCYHKOB IIPOCTHIX O0BEMHBIX (PUTYp: BH CBEPXY, COOKY, CHU3Y.

Pemratn 3aa4u Ha HaXOXJACHUC TI'COMCTPHYCCKUX BCJIIMYUH 110 06pa3uaM Wi ajJropurmam,
NPUMEHSST U3BECTHBIC aHATMTHYECKUE METOIBI MPHU PEIICHUH CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/a4 Ha
BBIYHCIICHUC paCCTOSIHI/If/’I MCKAY ABYMA TOYKaMH, OT TOYKHU OO HpSIMOﬁ, OT TOYKH O ITIJIOCKOCTH, MCIKIY
CKPEIIBAOIIUMUCS TIPSIMBIMH.

Pemratn 3aa4u Ha HaXO0XJCHUC TI'COMCTPHYCCKUX BCJIIMYUH 110 06pa3uaM Wi ajJropurmam,
NPUMEHSST U3BECTHBIC aHAMTHYECKUE METOIBI MPHU PEIICHUH CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha
BBIYKCIICHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS NPSAMBIMH, MEXAY IPSAMOM M INIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boeruncnsate 00BEMBI M IUIOMIAAW TOBEPXHOCTEH MHOTOIPAHHUKOB (IpU3Ma, MHpamMuaa) ¢
npuMeHeHHeM (OpPMYNT;, BBIYHCISATH COOTHOLICHUS MEXIY IUIOMIAISIMH ITOBEPXHOCTEH, O0O0BEMaMU
HOI[O6HBIX MHOTI'OT'PpaHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETpPHUSI B NPOCTPAHCTBE;, LEHTP, OCh M IUIOCKOCTh CHMMETpPUHU;
LEHTP, OCh U TIIOCKOCTh CHAMMETPHH (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBAaTh U HWHTEPIPETHPOBATH HWHPOPMALKIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX (PUTYpax, IPEACTABICHHYIO Ha YepTekaX U PUCYHKaX.

[TpumeHsaTh TeoMeTpUdeckre (GakThl I PEHICHHUS CTEPEOMETPHUSCKUX 3aj1ay, MPEIIoIararimx
HECKOJIBKO IAroB pCiCHUus, €CJIN YCIOBUA MIPUMCHCHUS 3a/IaHbI B SIBHOU (1)0pMe.

[TpuMeHSTh TPOCTEHIIME MPOrPAaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMbI
IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOAUTH TIPUMEpPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE W JKU3HU, PACIO3HABATH
IMPOSABJICHUEC 3aKOHOB Ir€cOMCTPHU B UCKYCCTBC.

[TpuMeHSTh MOTyYCHHBIC 3HAHUS Ha TPAKTUKE: aHAIM3HPOBATh PEANbHBIC CUTYAIlUU M MTPUMEHSTh
U3yYCHHBIC TOHSATHS B IPOIECCe MOWCKA PEHICHHS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJICIIUPOBATh PEajbHBIC CUTYAllMM Ha S3bIKE TCOMETPUHU, HCCIEAO0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX IIOHATUH W TEOpeM, amnmapara aireOpbl; pelarb IpaKTHYECKHe
3aJ1auu, CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUYCCKUX BEITUYMH.

11 KUIIACC

OnepupoBaTh MOHATHSAMM: LWIMHJIPUYECKAs MOBEPXHOCTh, OOpa3yrolue LUINHIPUIECKON
MOBEPXHOCTH; IMJIUHJP; KOHUYECKas MOBEPXHOCTb, OOpa3ylollne KOHMYECKONW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

PacniozHaBaTh Tena BpaleHus (LUIMHIDP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBONW CETMEHT, OCHOBAHHWE CETMEHTA, BhICOTA CErMEHTA; IapoBOM
CJIOHM, OCHOBAHME IIAPOBOTO CJIOSI, BBICOTA IIIAPOBOTO CJI0S; IIAPOBOM CEKTOP.

Borluncnate 00bEMBI M IUIOIIAAU IOBEPXHOCTEH TENI BpAaIlCHUs, TE€OMETPUYECKHX Tel ¢
npUMEHEeHHEM (OpMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BIMCAHHBIM B cepy M OMHCAHHBIA OKOJIO CQepsbI;
cdepa, BMcaHHast B MHOTOI'PaHHUK MJTH TEJIO BpPAIIECHUSI.

BbraucisTe COOTHOIIEHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEN M 00bEMaMU MOTIOOHBIX TEl.

N300paxkaTh n3ydyaembie GUTYpPHI OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINomHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBHIX 0OBbEMHBIX (UTYpP: BHUI CBEPXY,
cOOKy, CHU3Y; CTPOUTB CEUCHHS TEJl BPALICHHUS.

W3Bnekatb, WHTEPNpPETHPOBaTH U MIPeoOpazoBbIBaTh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEMCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUS BEKTOPA HA YHCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJato0T.

[TpyMeHsTh paBUIIO NapajlIeeNuIea.



OnepupoBaTh MOHATHAMM: JEKAPTOBBI KOOPIMHATBHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIroJ MEXIYy BEKTOPAMH, CKaJIAPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxogute cymMMy BEKTOpPOB M IIPOM3BEIECHUE BEKTOpa Ha YHCIO, YroJd MEXAY BEKTOpaMH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT.

[TpumeHsTh TeoMeTprudeckre (PakThl IS PELICHUS CTEPEOMETPHUECKUX 3a/1ay, MPeIroIararimx
HECKOJIbKO LIaroB PeLeHMs], €CIIU YCIIOBHsI IPUMEHEHU 3a/laHbl B SIBHOM (opMe.

Pewats npocreiiimme reoMeTpuuecKue 3a1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A.

Pemare 3aaun Ha 10Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLICHUM M HAXOKICHUE F€OMETPUUYECKUX
BEJIMYMH 110 00pasuaM WM alropuTMam, HPUMEHSsS U3BECTHBIE METOABI IIPU PELICHUM CTaHIAPTHBIX
MaTEeMAaTHYECKUX 3a/a4.

[TpuMeHsTh IpOCTEillne NMPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CUCTEMBI
IIPY PEIIECHUN CTEPEOMETPUUECKUX 3aau.

[TpuBOaMTE IpPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U KU3HHU, Paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[TpyMeHsTh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PEalIbHbIE CUTYallUU U MPUMEHSATh
U3y4eHHbIC TOHATHUA B IpoLecce NOUCKAa PEUIeHHs MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEAIBHBIC CUTYyallMM Ha S3bIKE TI'€OMETPUH, HCCIEN0BATH IIOCTPOCHHBIE MOJACIH C
UCIOJIb30BAaHUEM TI'E€OMETPUYECKMX IOHATHM M TeopeM, ammapara aiareOpbl; pelarb MpaKkTHYECKUe
3a/1a4d, CBA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJIMYHUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMel KonnyecTBo yacos

n/m Bcero Kontposnbnsie [IpakTnueckue

palboThI paboTHI
1 BBeneHne B ctepeoMeTpuio 10
2 IIpsiMble ¥ TNIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX M INTIOCKOCTEH

3 IlepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 12
4 YTIubl MEXAY NPSAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpasHuKu 11 1
6 O6bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YIJIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC

Ne HanmeHnoBaHMe pa3ienoB U TEM IPOrPAMMBI KommuecTBo gacoB

n/n Beer | Konrponbusie | [Ipaktuueckue

0 paboThl paboThl

1 Tena BpaieHus 12
2 OOBEMBI TEN 5 1
3 BekTopb! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 IToBTOpeHme, 06001IeHNe, cCTeMaTH3allvs 3HAHUN 7 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC




Ne Tema ypoka KonuuecTBo yacos
n/m Bcero | Kontponbenbie | I[Ipaktuueckue
paboThI paboThI

1 OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA, IIPsIMas, 1
IJIOCKOCTB, pocTpaHcTBO. [IpaBuna usoOpaxxkeHus Ha
pHUCYHKax: N300paKeHUsI INIOCKOCTEH, apaiesIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA

2 [TonsTHs: nepecekarolecs MIOCKOCTH, TepEeCceKaoLIecs 1
npsiMasi ¥ IJI0CKOCTh

3 [TonsTHs: nepecekarolecs MIOCKOCTH, ITepeCceKaroLIecs 1
npsiMasi ¥ IJI0CKOCTh

4 3HaAKOMCTBO C MHOTOTpaHHHKaMH, U300paKeHHE 1
MHOTOT'PaHHHKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

5 HauanbHble cBefieHns 0 KyOe U MUpaMue, X pa3BEPTKU U 1
mojenu. CeueHus MHOTOTPaHHUKOB

6 HavanbHble cBeieHus o Kyoe U mupamuie, X pasBEPTKU U 1
mojenu. CeueHus MHOTOTPaHHUKOB

7 [TonsiTre 06 aKCHOMATHUYECKOM TIOCTPOSHUHU CTEPEOMETPHH: 1
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX

8 [TonsiTHE 006 AKCHOMATHYECKOM ITOCTPOSHHH CTEPEOMETPHUH: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX

9 [TonsiTHEe 006 AKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHUH: 1
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX

10 | ITonsiTHE 00 aKCMOMATHYECKOM MTOCTPOCHHUH CTEPEOMETPHU: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBHSI U3 HUX

11 | B3auMmHoOe pacnoioXeHHue NPsSMbIX B IPOCTPAHCTBE: 1
nepeceKaroIuecs, napauielbHble U CKPEIMBAIOIIUECs
psIMbIe

12 | IapannensHOCTh MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE: 1
napaesibHble IpsMble B IPOCTPAHCTBE; MapalIeIbHOCTh
TPEX NPSAMBIX

13 | ITapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

14 | Yrusl ¢ coHanpaBIeHHbBIMU CTOPOHAMHU 1

15 | Yroa mexay npsiMbIMU B IPOCTPAHCTBE 1

16 | Yron mexay npsiMbIMU B IPOCTPAHCTBE 1

17 | IMapannenbHOCTh MIOCKOCTEHN: MapajieIbHbIE TNIOCKOCTH 1

18 | CpoiicTBa napajuiebHbIX MIIOCKOCTEN 1

19 | Ilpocreiimune npocTpaHCTBEHHbIE (GUTYPBI HA TNIOCKOCTH: 1
TeTpadIp, Kyo, mapajuieaenume;

20 | ITocTpoeHue ceueHmit 1

21 | IlocTpoeHne ceueHmit 1

22 | KonrponbHas padota no Teme "[IpsiMble U IIIOCKOCTH B 1 1
npocTtpaHcTie. [lapastenbHOCTh NPSIMBIX M TJIOCKOCTEN "

23 | IlepneHaAUKYISAPHOCTH MPSIMOM U MJIOCKOCTH: 1
NePIICHINKYIISIPHBIE MTPSIMBIE B TPOCTPAHCTBE

24 | IlpsmMble napaienbHble U MepHeHINKYISIpHbIE K TUIOCKOCTH 1

25 | Ilpsamble napaiesbHble U MEePIEeHIUKYIISIpHbIE K TUIOCKOCTH 1

26 | [lpu3HAK MeprneHANKYISIPHOCTH MPSIMOHN M TUIOCKOCTH 1

27 | Ilpu3HaK neprneHaAuKyIIpHOCTH MPSIMOM M IUIOCKOCTH 1




28 | Teopema 0 IpsIMO¥ MEPIICHIUKYIISIPHOM IITIOCKOCTH 1

29 | Teopema 0 IpsMOii NEPIEHAUKYISIPHON TNIOCKOCTH 1

30 | Teopema o IpsIMOI IEPIICHAUKYISIPHOHN TIIOCKOCTH 1

31 | [leprneHAMKYISAp M HAKJIOHHBIC: PACCTOSHUE OT TOYKHU JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU /10 TIIOCKOCTH

32 | [leprieHAMKYIISp ¥ HAKJIOHHBIC: PACCTOSHUE OT TOYKH JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 TIIOCKOCTH

33 | lleprieHauKyIsIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 TIIOCKOCTH

34 | IleprieHAUKYISIp U HAaKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 1
TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TMJIOCKOCTH

35 | Vsl B IpOCTpaHCTBE: YroJl MEX1y MPSMOil U MIOCKOCTHIO 1

36 | JIByrpaHHBIi Yrou, JIMHEHHBIN Yol ABYTPAHHOTO yIiia 1

37 | JIByrpaHHbBI{ yroJ, TUHEHHBIN yroJl ABYTPaHHOTO yria 1

38 | [leprneHAUKYIAPHOCTH MIIOCKOCTEN: TPU3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEN

39 | IleprieHAUKYISIPHOCTD TUIOCKOCTEH: PU3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX TIOCKOCTEH

40 | IlepneHOUKYISIPHOCTH TUIOCKOCTEH: MTPU3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEN

41 | Teopema o TpEX meprneHANKYIIPAX 1

42 | Teopema 0 TpEX MEPHEHIUKYIIPAX 1

43 | Teopema o TpéxX meprneHANKYIIPax 1

44 | KonTponbHas pabota no remam "lleprieHquKyIspHOCTD 1
NPSAMBIX U MII0CKOCTEN" 1 "YTJIbl MEXIY NPAMBIMU U
IJI0CKOCTSIMU"

45 | [loHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI 1
MHOTOTPAaHHHKA, BHIITYKJIbIE U HEBBITYKITBIE MHOTOIDaHHHKH;
pa3BEPTKAa MHOTOIPaHHUKA

46 | IIpu3ma: n-yrospHasi Ipu3Ma; TPAaHU U OCHOBAHUS TIPU3MBI 1
npsiMasi 1 HaKJIOHHAs PU3Mbl; OOKOBasi U OJIHAS
MOBEPXHOCTh TPU3MBI

47 | [Napannenenunesn, IpsIMOYTOJIbHBIN Mapaenenumnes] 1 ero 1
CBOMCTBA

48 | [lupamuaa: n-yroybHasi MUpaMUIA, TPAHU U OCHOBaHHE 1
nUpaMu/ibl; O0OKOBas U MOJIHAS MTOBEPXHOCTh MUPAMUJIBI;
NpaBWIbHAS U YCEUEHHAS MTUPaMU/Ia

49 | IIpaBuiibHBIE MHOTOI'PAaHHUKH: TOHATHE NTPABUILHOTO 1
MHOTOTpaHHHKA; TPaBHIIbHAS TPU3Ma U TIPAaBUIIbHAS
NMUpaMKJIa; TPaBUIIbHAS TPEYroJibHAS MTUpaMHIa U
MPAaBWIbHBIN TeTpadip; KyO

50 | [IpencraBneHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3IP, 1
JIOJICKAdIP U MKOCAIP.

51 | CumMmeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENHHO 1
TOYKH, IPSIMOM, TIIOCKOCTU. DJIEMEHTHI CHMMETPHUH B
nUpaMuiax, napauieNenune1ax, npaBUIbHbBIX
MHOTOTpaHHHKaX

52 | Boluucnenue 31eMEeHTOB MHOTOIPaHHHUKOB: pEOpa, 1
JIMarOHAJIH, YTIIbI

53 | Ilnomaas 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH 1

MIPSIMOI TIPU3MBI, TUTOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM




MOBEPXHOCTU NPSIMON IPU3MBI

54 | [Inomaas OOKOBOI MOBEPXHOCTH U MIOBEPXHOCTH 1
MPaBUJIbHOM MUpaMU/IbI, TEOpEMa O IIoaau O0KOBOH
MTOBEPXHOCTH YCEYEHHOW MUPAMUIBI
55 | KontponpHas padota o teme "MHOrorpaHHuKu" 1 1
56 | [lonsarue 06 0O6bEMeE 1
57 | O0BEM UupaMuIbI 1
58 | O6BEm mupaMusl 1
59 | O6Bém upaMusl 1
60 | O6BEM TupamMuabl 1
61 | O6BEM npu3MeI 1
62 | O6BEM pU3MBI 1
63 | OO6BEM npu3MBI 1
64 | KonrposbHas padota nmo teme "OO0bEMBI MHOTOTPAaHHUKOB" 1 1
65 | [loBTOpeHue, 0000IIEHNE CUCTEMATU3AINS 3HAHUA. 1
[TocTpoeHne ceueHnii B MHOTOTPAaHHHUKE
66 | [ToBTOpeHHEe, 0000IIEHNE CUCTEMATU3AINS 3HAHUM. 1
Brrurcnenue pacCTOSTHHINA: MEXITY IBYMS TOUKAMH, OT TOYKH
JI0 TIPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 | Urorosas koHTpOJbHAs paboTa 1 1
68 | [loBTOpeHue, 000OIICHHE CUCTEMATH3AIIHS 3HAHHM. 1
Brruncnenue yrioB: MEXIy CKPEHIMBAIOIIMMHUCS MPSMBIMH,
MEXTy MPSMO | IJIOCKOCTBIO, JIBYTPAHHBIX yIJIOB, YIJIOB
MEX1y TNIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIIACC
Ne Tema ypoxka KonnyecTBo yacos
n/n Bcero | Kontponbenbie | IIpakTtnuecku
paboTHI e paboThI
1 Cdepa u map: HeHTp, paanyc, IMaMeTp; III0Ia b 1
MTOBEPXHOCTHU Chepbl
2 B3anMHoe pacnonoxkenue cepsl U TUIOCKOCTH; KacaTelbHast 1
IJIOCKOCTH K cdepe; miuomaab chepsl
3 N3o0paxkenue cdepsl, mapa Ha maockocTi. CedeHus mapa 1
4 Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolne 1
LHMAJIMHAPUYECKON TOBEPXHOCTH, OCh HUIMHAPUYECKON
MMOBEPXHOCTHU
5) Hununaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yroIas 1
Y OCb; MJIONAh OOKOBOW M MOJTHOW MOBEPXHOCTH
6 N3obpaxenune muimHaApa Ha TUIOCKOCTH. Pa3BépTKa 1
murHapa. CeueHus UIMHAPA (TNIOCKOCTHIO, MapauiebHOM
VUTH TIePIICHIUKYISIPHOM OCH IMITMHPA)
7 Konnueckas moBepXHOCTh, 00pa3yronme KOHUIECKON 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHHYECKOIN MOBEPXHOCTH
8 Konyc: ocHOBaHMe 1 BepinHa, 00pa3yromas U oCh; 1
101121 OOKOBOW M MOJHON MOBEPXHOCTH
9 VY ceu€HHbIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U 1

OokoBas ITOBCPXHOCTDH




10 | U300pakeHne KoHyca Ha MI0CKOCTH. Pa3BépTka KoHyCa. 1
Ceuenus koHyca (TJIOCKOCTBIO, MapajuieIbHOM OCHOBAHUIO,
Y TUIOCKOCTBIO, MPOXOSIIEH uepe3 BEpUINHY)

11 | KomOuHanus Ten BpaleHus: © MHOTOTPaHHUKOB 1

12 | MHoOrorpaHHuUK, OIMCAaHHBIN OKOJIO cdepsl; chepa, 1
BIIMCAHHAsl B MHOT'OTPAaHHUK WJIM B TEJIO BPAILICHHS

13 | [lonstue 06 06béMe. OcHOBHBIE CBOWCTBA 00BEMOB TET 1

14 | O6BEM nunuHApa, KOHyCa 1

15 | O6bém mapa u miomanb chepbl 1

16 | IlomoOnbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKITY 1
TUIONIA/ISIMH TTOBEPXHOCTEH, 00hEMaMHU MTOTOOHBIX TEJ

17 | KonTpoabsHas pabora o remam "Tena Bpamenus" u 1
"O6bembl Ten"

18 | BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE 1

19 | Cnoxxenue v BEBIYUTAHUE BEKTOPOB 1

20 | YMHOXXeHHEe BEKTOpa Ha YHCIIO0 1

21 | Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 1
[IpaBuio napannenenunena

22 | Pemenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MTPABHII 1
JICHCTBHI ¢ BEKTOpaMH

23 | [IpsmoyromipHas cucteMa KOOpAHHAT B IPOCTPAHCTBE. 1
Koopaunarsl Bextopa. [Ipocreiimme 3agaun B KOOpAMHATAX

24 | Yron mexnay BekTopamu. CKalsipHOe IPOU3BEACHUE 1
BEKTOPOB

25 | Boruncnenue yrioB MeX1y NPSMBIMH U TDIOCKOCTSIMU 1

26 | KoopamHaTHO-BEKTOPHBINA METO/ MPH PEIICHUN 1
TeOMETPUUYECKUX 3a7a4

27 | KontpomibHas paboTa 1o Teme "BeKkTopsl 1 KOOPIMHATHI B 1
pocTpaHcTae”

28 | [loBTOpenue, 000OIICHNE U CHCTEMATHU3AIINS 3HAHHM. 1
OcHoBHbIE QUTYpHI, HaKThl, TEOPEMBI Kypca MJIaHUMETPUU

29 | IloBropeHue, 0000IEHNE U CHCTEMATH3aLUs 3HAHUH. 1
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUIIAHUMETPUHU

30 | [ToBropenue, o000IIEHNE U CUCTEMATH3allUs 3HAaHU. 1
3a/1aun TUIAHUMETPHH U METOJIBI UX PEIICHHS

31 | [ToBropenue, 0000IIEHNE U CUCTEMATH3allUs 3HAaHUI. 1
3a/1aun TUIAHUMETPHH U METOJTBI UX PEIICHHS

32 | [loBropenue, 0000IIEHNE U CUCTEMAaTH3allus 3HaHU. 1
OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN

33 | UToroBas KOHTpOJIbHAs paboTa 1

34 | TloBropenue, 0000IICHHE W CUCTEMATH3AIIHS 3HAHHIA 1

OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO METOAUYECKOE OBECIIEYEHHUE:
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[Tpoceemenue, 2022,
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[Tpoceemenue, 2022,
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HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

Kosnekiuu 31eKTpOHHBIX 00pa30BaTeIbHBIX PECYPCOB:

1. «EquHOE OKHO J0CTYyIa K 00pa3oBarebHBIM pecypcam»- http://windows.edu/ru

2. «EnuHas xoJutekius U poBbIX 00pa3oBaTeIbHBIX pecypcoBy - http://schoolcollektion.edu/ru

3. «®DenepanbHblii LEeHTP HH(DOPMAIMOHHBIX 00pa3oBaTeIbHBIX pecypcoB» - http:/fcior.edu.ru,
http://eor.edu.ru
4.H(hopMaIMOHHO-TIONCKOBas crcTeMa 3agaun — Pexxum goctyma — http://zadachi.mccme.ru

5. Marematuka st IOCTYIAIONINX B By3bl. — PeskuiM noctyma http://www/matematika.agava.ru

6. "CeTb TBOpPUYECKHX yUUTEICH" WWW.it-N.TU.

7 .MlnTepakTuBHOE o0ydeHue Ha ypoKax MaTeMaTHKH [DnexTpoHHBIH pecypc].
http://pedsovet.org/component/option.
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