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HOACHUTEJIbBHAA 3AIIUCKA

Pabouas nporpamma yueOHoro kypca «I'eomeTpus» 6a30BOro ypoBHs i 00yUaromuxcst

10 xmacca pa3paborana Ha ocHOBe DeiepaibHOTO roCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAApTa
cpenHero o0Iero oopa3oBaHus, C y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, PEIBIIBISIEMBIX K
MaTeMaTHYECKOMY 00pa30BaHMIO, U TPAIUINIA POCCUIICKOTO 00pa3oBaHus. Peannzarus mporpaMmsl
obecreunBaeT OBJIa/IEHUE KIFOYEBBIMA KOMIETEHIIUAMHU, COCTABISIONIUMHI OCHOBY ISl CAMOPA3BUTHS
¥ HETIPEPBIBHOTO 00pa30BaHusl, EJIOCTHOCTh OOLIEKYIBTYPHOTO, TMYHOCTHOTO M MTO3HABATEIHHOTO
pPa3BUTHUS TUYHOCTU 00YYaIOIIUXCS.

Pabouas mporpamma mo reomerpuu i 10 «b» kimacca cocraBieHa Ha OCHOBe CJEIYIOUINX
JIOKyMEHTOB:

®enepanbHblif 3akoH 0T 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoit deneparmm» ¢
yuéToM u3MeHeHMH, BHecEHHbIX IIpukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu ot 04.08.2023 Ne 479-D3).

Ob6nactHoit 3akoH «O0 oOpa3zoBanuu B PocroBckoii obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

[Tpuka3 Munnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxknenun [lopsiaka opraHuzanuu u
OCYILECTBIICHUS. 00pa30oBaTeIbHON JAEATEJBHOCTH IO OCHOBHBIM 001I€00pa3oBaTeIbHbIM
nmporpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadajlbHOTO OOIIEro, OCHOBHOIO OOIIEro u
CpeAHero o0Iero oopazoBaHUs».

[Ipukaz MunuctepctBa mnpocsenieHuss P® ot 21.09.2022 Ne 858 "OO yTBepkIeHUU
benepanbHOro IepeyHs Y4YeOHMKOB, JONYILEHHBIX K HCIOJb30BAaHUIO IIPU peau3aliu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHbBIX IPOrPaMM HAYaJIbHOTO OOIIETo,
OCHOBHOTO 001Iero, cpexHero ooOuero o0pa3oBaHMs OPraHU3ALMSIMM, OCYLIECTBISIOIINMUI
00pa3oBaTEeNbHYIO JEATEIBPHOCTh W YCTAHOBICHHS TPEACIBHOTO CpPOKa HCIOIb30BAHUS
HCKIIFOYCHHBIX YUeOHUKOB" .

[Ipuka3z MunucrepcrBa npocsemenust Poccuiickonn @enepannn ot 12.08.2022 Ne 732 «O
BHECEHUH M3MEHEHUH B (e/iepalIbHbII TOCY1apCTBEHHbIN 00pa30BaTeNIbHbIN CTAaHIAPT CPEAHETO
obmiero o0pa3oBaHMs, YTBEP)KACHHBIH NpUKa3oM MuHHCTEpCTBa 00pa3oBaHMA U HAyKH
Poccuiickoit @enepanun ot 17 mast 2012r.Ned 13».

[Tpuka3z Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yrtBepxaeHuu deneparibHON
00pa30BaTeNLHOM MPOrPAMMEI CPEIHETO 00IIero 00pa3oBaHUM.

@enepanbHas paboyas NporpaMMa BOCIUTaHMS s 00IIe00pa3oBaTeNbHBIX OpraHU3alui
(omoOpena pemieHueM (eneparbHOr0 y4eOHO-METOAMYECKOr0 OOBEIMHEHHS IO O00IemMy
oOpazoBanmio, IPOTOKOI OT 23 utons 2022 1. Ne 3/22).

IlocraHoBiieHME [ 71aBHOrO TOCYJAapCTBEHHOIO CaHUTApHOro Bpada Poccuiickoit denepanmu OT
28.09.2020 r. Ne 28 "OO6 ytBepxnenuu canurapHbix mnpaBun CII 2.4. 3648-20 "Canutapho-
SMUAEMHUOJIOTHYECKHE TPEeOOBaHMUS K OpraHu3alusM BOCIUTAaHMA M OOy4yeHus, OTAbIXa U
03/I0pPOBJICHUS JETEeH U MOJOJCKHU".

IlocraHoBiieHME [71aBHOrO TOCYJapCTBEHHOIO CaHUTApHOro Bpada Poccuiickont denepanuu OT
28.01.2021 Ne2 «O6 ytBepxkaenuu CanlluH 1.2.3685-21 «I'uruenudeckue HOPMATHBBI U
TpeboBaHusl K oOecrieueHni0 0e30MmacHOCTH W (Win) OE3BPEeAHOCTH JUIsl 4YejoBeKa (haKTOpOB
Cpelbl OOUTaHUSY.

OcHoBHast oOpa3oBaTenbHas NpPOrpaMMa CpeAHero oOmero oOpa3oBaHMsA, YTBEpKAEHHAs

npuka3zom aupekropa ot 31.08.2023 Ne 520.
VYueonsiii Tuian MAOY «JIunierr Ne 11» na 2023-2024 y4eOHbIN 101, YTBEPKIAEHHBIN MPUKA30M
nupekropa ot 31.08.2023 Ne 520.



o [lonoxenue o paboueit nporpamme MAOVY «Jlumeir Ne 11», yTBepkaEHHOE NpPUKA30M
mupekropa o 10.08.2023 Ne 497.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA
«'EOMETPUS»

BaxxHocTh y4eOHOTo Kypca reéOMETpUH Ha YPOBHE CpPEeJHEro OOIero oopa3oBaHUs
00yCJIOBII€HA MPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX U MPEIMETHBIX PE3yJbTaTOB OOyUeHHs
TeOMETPUH B HANPABJICHUU JTMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMupoBaHus (yHKIMOHATIBLHON
MaTeMaTHYeCKOM IPaMOTHOCTH, U3y4EHUS JPYTruxX y4eOHBIX AUCUUILIMH. Pa3zButHe y oOydaromuxcs
NPaBWIBHBIX TMPEJICTABICHUA O CYIIHOCTH U MPOUCXOXKACHUU T€OMETPHUECKUX alOCTpakuui,
COOTHOILEHUH PEATbHOI0 U UACATBHOI0, XapakTepe OTPaKEHUsI MaTeMaTHUYeCKON HayKOM sBICHUN U
IPOIIECCOB PEaJTbHOr0 MHpa, MECTE€ TeOMETPUH B CHCTEME HAayK W pOIM MaTeMaTHYECKOTro
MOJICJIMPOBaHMsI B HAyYHOM IIO3HAHUM M B IPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O
MHUPOBO33PEHUS] YYalIUXCs, a TaKXKe KAueCTB MBIIUICHHUSA, HEOOXOMUMBIX JUIS aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsETCA OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHEr0 00IIEro o0pa3oBaHus,
TaK Kak 00eCHeunBaeT BO3MOXKHOCTb H3yYEHHMs Kak JUCLUIUIMH €CTeCTBEHHO-HAay4HOH
HaNpaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MplluieHue, GOPMHUPYEMOE NMPU U3YyUYECHUHU OOYYarOLIMMMCS MOHSITUHHBIX OCHOB
TEOMETPUH U TOCTPOCHHH IICTIOYKH JIOTUYECKUX YTBEPXKICHUHA B XOJE PELICHUS T€OMETPUYECKUX
3ajlay, yMEHHUE BBIJBUIaTh U ONPOBEPraTh IMIIOTE3bl HETMOCPEACTBEHHO UCIIOJIB3YIOTCS MPH PELICHUN
3aJa4 €CTeCTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JacTAX
NeSITeIbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOe
YCIOBHE €ro COLMANbHOIrO OBITHS, (pOopMa OTpa)K€eHHs OKPY’KAIOIIEr0 MHUpA, YCIOBHE YCIEIIHOIO
MO3HAHUSI M aKTHUBHOTO NPeoOpazoBaHMs JCHCTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBECHHBIMH
o0Opa3aMu OObENUHAET pa3Hble BHUAbI y4€OHOM M TPYHOBOH IESTENbHOCTH, SIBISETCS OJIHUM U3
npoeCCHOHATIBHO BAXKHBIX KAuecCTB, MOATOMY aKTyallbHa 3ajada (hOPMUPOBAHHA Yy OOYHaIOLIMXCS
IPOCTPAHCTBEHHOI'O MBIIUIEHUS] KaK Pa3HOBUIHOCTH OOpPa3HOIO MBIIUICHUS — CYILECTBEHHOIO
KOMITOHEHTA B TIOATOTOBKE K MPAKTHYECKON AEATEIHHOCTH IO MHOTHM HAlpaBJICHUSM.

HEJA U3YYEHUA YYEBHOI'O KYPCA «'EOMETPUS»

Llens ocBOeHUsI mporpaMMbl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OOYy4EHHUS —
00meoOpa3oBaTeIbHOE UM OOMIEKYJbTYPHOE pa3BUTHE OOydYaromuxcst d4epe3 obecredeHue
BO3MOXXHOCTH TPHOOPETEHUS M WCIOJIH30BAHUS CHUCTEMATHUYECKUX TEOMETPHUECKUX 3HAHHH U
JIeicTBUM, crenuUYHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOIO MNpPOAODKEHHsS 00pa3oBaHUS IO
CIEIHMATLHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHUH.

[Tporpamma 1o TeoMeTpur Ha 0a30BOM YpOBHE NpEIHA3HAYCHA ISl OOYJArOIIUXCS CpeIHEeH
IIIKOJIBI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHHUI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHusI.
Takum o00pazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH OOINHME MaTEeMaTUYECKHE
YMEHHUS, CBSI3aHHbIE CO CHENM(UKON TeoMeTpuu W HEoOXOTUMbIE IS JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3YyYHTh T'€OMETpPUIO 0OoJyiee TIIyOOKO, €CH B
JanbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B TI'EOMETPHYECKHX 3HAaHUSAX B MNpOoQecCHOHATBHON
JeSITeITbHOCTH.

JloCTHXKeHHE 1IeTT OCBOSHHS POTrpaMMbl 00ECTIEYMBAETCS PEIIEHHEM COOTBETCTBYIOIIUX 3a/1a4.
[TpuopureTHpIMH 3aayaMu ocBoeHUs! Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 kaccax
SIBIISIFOTCSL:



e (QopmupoBaHUE TPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIBTYpHI U OCO3HaHUE €
B3aMMOCBS3H C OKPY>KAIOLIIM MHPOM;

e (QopmupoBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX M TellaX BPAIICHHUS KaK O BaKHEHIIMX
MaTEeMaTHUYECKUX MOJIESAX, [MO3BOJISIOIIMX ONUCHIBAaTH W U3y4aThb pa3Hble SBJICHUA
OKpY aroIlero Mupa;

e (QopmupoBaHHE yMEHMs paclo3HaBaTh Ha uYepTeXax, MOJAENAX U B peaJbHOM MHpE
MHOTOIPAaHHHUKH U TeJla BPAILICHHUS,

e OBJAJICHHE METOJIaMHU PEIICHHUs 33/1a4 Ha MOCTPOCHUSA HAa M300PaKEHUSX MPOCTPAHCTBEHHBIX
duryp;

e (QopmupoBaHUE yMEHHs ONEPUPOBATH OCHOBHBIMU IMOHSATHSIMH O MHOTOTPAaHHHMKAX M Telax
BpAIICHUS U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIQJICHHE QJITOPUTMAMH pPEIICHHUS OCHOBHBIX THUIOB 3aja4; (OPMHUPOBAHHUE YMEHUS
MIPOBOJIUTH HECJTIOKHBIE JOKA3aTeIbHbIE PACCYXKACHHUS B XOJI€ PEIICHUS] CTEPEOMETPUUYECKUX
3a]a4 U 33714 ¢ IPAKTUUYECKUM COJIePKaHUEM;

e PpPa3BUTHUE HMHTEJUICKTYaJIbHBIX M TBOPYECKUX CIMOCOOHOCTEH OOy4aromuxcs, Mo3HaBaTEIbHOU
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH MBIIIICHHUS;

e (QopmupoBanue (QyHKIMOHAIBLHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYALUSIX U MIPU U3YUYEHUU JIPYTUX YUEOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIUPOBAaTh UX Ha S3bIKE N'€OMETPUH U CO37aBaTh
F€OMETPUUYECKHE MOJICTH, NPUMEHSITh OCBOCHHBIM T€OMETPUUYECKHUI ammapar ajisi peIIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX  3aJ]a4, HMHTEPHOPETUPOBATh U  OLEHUBATh  IMOJIYYCHHbIE
pE3yJIbTaThI.

OTINYUTEIEHOH OCOOCHHOCTBIO MporpaMMsbl SBJISICTCA BKIIFOYCHHUC B KypC CTCPCOMCTPUH B
Ha4daj€ €ro M3ydCHHusd 3aja4d, pCIIacMbIX Ha YPOBHEC HMHTYWUTHBHOT'O IIO3HAHHA, U OHp@}IGJ’IéHHHM
06pa30M OpraHu3oBaHHAaA pa60Ta HaaQ HHUMH, YTO CHOCO6CTByIOT Pa3BUTHIO JIOTUYCCKOTO U
MMPOCTPAHCTBCHHOT'O MBINUICHHA, CTUMYJIUPYET MMPOTCKAHNEC MHTYUTHUBHBIX IMPOHCCCOB, MOTUBHUPYET K
IIaHLHeﬁH.IeMy HU3YUCHUIO IPCIMCTA.

[Tpennourenue oTAAETCS HATIATHO-KOHCTPYKTUBHOMY METOly OOY4EHUs, TO €CTh TEOPETHUECKHUE
3HaHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCThH MPEAMETHO-NPAKTUYECKON AesTenbHOCTU. Pa3Butue
INPOCTPAHCTBEHHBIX NPEACTABICHUN Yy YydYallUXcsi B Kypce CTEpEOMETpUH IPOBOAUTCS 3a CUET
pelieHuss 3aJad  Ha CO3/JaHUE IIPOCTPAHCTBEHHBIX 00pa3oB W 3a7ad Ha OINEpUPOBAHME
IpOCTpaHCTBEHHBIMU oOOpa3zamu. CozfgaHue oOpaza HpPOBOJUTCA C ONOpPOW Ha HArJSAHOCTb, a
ornepupoBaHue oOpa3oM — B YCJOBMSIX OTBJIEUEHMS] OT HAIVISIIHOCTH, MBICIEHHOTO W3MEHEHHUS €ro
HCXOJTHOTO COJIEPKaHMUS.

OcHoBHBIE conepkaTenbHble JIMHUU Kypca «['eomerpun» B 1011 kiaccax: « MHOrorpaHHUKW,
«lIpsiMple M TMJIOCKOCTH B MPOCTpaHCTBe», «Tenma BpamieHus», «BekToppl W KOOpAUMHATHI B
npocTpaHcTBe». @DOpMHUpOBAaHUE JIOTMUECKMX YMEHHH  pacmnpeiensieTcss He TOJNbKO IO
coJiepKaTeIbHBIM JJMHUSAM, HO H 10 ToJjaM 00ydeHHsI Ha YPOBHE CPEIHEro 00IIero oopazoBaHHUs.

Conepxanre oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM OCBOCHMs paboueit
IPOrpaMMbl, pacHpeeN€HHBIM MO ToAaM OO0Yy4YeHHs, CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI
OBJIAJIECHUE TIE€OMETPUUYECKMMH IMOHITHAMM U HaBbIKAaMH OCYIIECTBIIIIOCH IOCIIEOBATEIBHO U
MOCTYNaTeNbHO, ¢ COOTIOACHUEM MPHUHIIUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OO0IIyI0 CUCTEMY T€OMETPUUYECKHUX IMPEJICTABICHUH 00yJaromuXcs, pacupsis U yriyomnss e€, oopasys
MIPOYHbIE MHOYKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA « 'TEOMETPHUS» B YYHEBHOM IIJIAHE

Ha uzyuenne reomerpun B 10 Ki1acce OCHOBHOTO cpenHero o0Opa3oBaHus Ha 6a30BOM ypOBHE B
y4eOHOM IIJIaHE OTBOJUTCS 68 yacoB (2 yaca B HEJEIIO).

B 10 xnacce «b» B pamkax opraHu3aluu KOHTPOJIS 3a peaju3alueil mporpamMmbl HCHOJIb3YHOTCS
CJICTYIOIINE BUIBI TUCBMEHHBIX padoT: KOHTpOIbHAs padoTa (5).

VY4yeOHast mporpaMma paccuuTaHa Ha 68 yacos.

Pabouas nporpamma 1o kypcy «I'eomerpusi» B 10 kiacce «b» coctaBieHa B COOTBETCTBUU ¢ Y UeOHBIM
IUTAaHOM, KaJICHJApHBIM Y4eOHBIM TpadUKOM M pacnucaHueM Yy4eOHbIX 3aHsaTuid Ha 2023-2024
y4eOHBIN TOJT U peajiu3yeTcsi 3a 67 4acos.

Coxkpaienre Ha 1 4ac oCylIecTBIIEHO 3a CUET YaCOB UTOIOBOTO IIOBTOPEHUSI.

COJAEPKAHUE YYEBHOI'O IIPEJMETA

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE
OcHoBHbIE NOHATHS cTepeoMeTpur. Touka, mpsMas, IIOCKOCTh, MPocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.
B3aumHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NapauleIbHbIe U
CKpemuBaromuecs npsMslie. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapajlleIbHbIE
IpsIMbIE B NPOCTPAHCTBE, MApaJUIEIBbHOCTh TPEX MPSAMBIX, NMAPAIEIBHOCTh NPSAMOM U TUIOCKOCTH.
Vrisl ¢ COHaANpaBIECHHBIMU CTOPOHAMH, Yrojl MEXIy NpsAMBIMH B IpocTpaHcTBe. llapamiensHOCTB
IUIOCKOCTEW: TapajulelbHble IUIOCKOCTH, CBOWCTBAa IapajjIeNIbHBIX IIockocTed. lIpocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPadp, KyO, Mmapajuienenumne/1, HOCTPOCHNE CEUYCHHH.
[TepnieHAUKYIAPHOCTD MPSMOM M IJIOCKOCTH: NMEPIEHIUKYJISIPHBIE NPAMBIE B POCTPAHCTBE,
IIPsIMBIE MAPAJUICIIbHBIE U NIEPIICHIUKYJIIPHBIE K ITIOCKOCTH, PU3HAK NEPIEHAUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpeMa O MPSMOM MEPHNEHAUKYIISIPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJI MEXAY
IIPSIMOM UM INIOCKOCTBIO, ABYTPAHHBIN YIoJI, JIMHEWHBIA yroi AByrpaHHoOro yria. Ilepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOW O TUIOCKOCTH, MPOEKIUS
¢urypsl Ha IUIOCKOCTb. lleprneHAuKyJISpHOCTh IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH ABYX
II0CKOCTEN. Teopema o TpEX meprneHauKyJIspax.
MHororpaHHuKHu
IToHsiTHE MHOTOTPaHHHMKA, OCHOBHBIE DJIEMEHTBHI MHOTOTPAaHHHKA, BBIITYKJIBIE M HEBBIITYKIIBIE
MHOT'OI'PAaHHMKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrojapHas Ipu3Ma, rpaHu U OCHOBAHUS
NPU3MBI, IPsIMasi ¥ HAKJIOHHAs IPU3Mbl, OOKOBAas U MOJIHAs IOBEPXHOCTh NMpHU3MbL. [lapamienenunen,
IIPSIMOYTOJIBHBIN MTapaJUIeICIUIE ] U ero cBoicTBa. [lupamuaa: n-yronpHas nupamMuaa, rpaHyu v
OCHOBaHME MMPaMM/Ibl, OOKOBAsI U MOJIHAs MOBEPXHOCTh MMPaMM/Ibl, IPABUIIbHAS U yCEUEHHAs
NUpaMuJa. JIEMEHTHI IPU3Mbl U TUpaMuIbl. [IpaBriIbHbIE MHOTOIPaHHUKH: TOHITHE NTPaBUIIBHOTO
MHOTI'OTpaHHMKa, PaBUJIbHAS IPU3Ma U IPAaBUJIbHAS MMPAaMUA, IPaBUWIbHAS TPEYTOJIbHAS IUPaAMUIA
Y TIPaBUJIBHBIN TeTpasap, KyO. [IpencraBienne o npaBuiIbHBIX MHOIOIPAHHUKAX: OKTA3p, AOJAEKadAp
1 ukocadap. CeueHus NpU3Mbl U IUPaAMUIBIL.
CumMMeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIE€MEHTHI
CUMMETPUU B UPAMUJAX, NapaJuIeIEIUIe1ax, IPaBUIbHBIX MHOTOIPAaHHUKAX.

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHainy, yrisl. [1nomaas 60koBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOIIA/lb OCHOBAHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU NPSIMOM Npu3Mbl. [111o1mans 60k0BOIl MOBEPXHOCTH 1 MOBEPXHOCTHU MPaBUILHON
MUPAaMHUAJBL, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAaMUIBI. ITonsatue 06 06béMe. OOBEM nUpaMupl,
IIPU3MBL.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOIIECHHSI MEXIY IUIOLIAIIMHU MOBEPXHOCTEH, 00bEMaMu
MOJI0OHBIX Tel.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pe3ysbTaThl OCBOEHHUS MporpaMmbl ydeOHoro mnpenmera «Maremaruka»
XapaKTepU3yIOTC:

Fpamaancxoe BOCIIUTAHMEC:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3HUIIMHN 00YYaIOIErocss Kak aKkTHBHOTO U OTBETCTBEHHOTO
YlieHa POCCHUHCKOTrO OOINeCTBa, MPEACTAaBICHHEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHHS
Pa3IUYHBIX CTPYKTYp, SBJIICHHWH, MPOIEAYp TPaXKTAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJCHCTBOBATH C COLUAIBHBIMU WHCTUTYTAMU B COOTBETCTBMM C UX (YHKIHSIMH U
Ha3HAYCHHUEM.

HanI/IOTI/I'le(!K()e BOCIIUTAHHCE:

Cc(OPMHPOBAHHOCTHIO POCCHUMCKON TPaXTAHCKOW HIACHTUYHOCTH, YBOKEHHS K MPOILIOMY H
HACTOSAIIEMY POCCHMCKOM MaTEMATHKH, ICHHOCTHBIM OTHOLICHMEM K IOCTHIKEHUSM POCCHUCKHX
MaTE€MAaTUKOB U POCCHUMCKON MaTEMaTUYECKOMN LIKOJIBI, K MCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTHUX
HayKax, TEXHOJIOTHSIX, chepax IKOHOMHUKH.

IlyXOBHO-HpaBCTBeHHOFO BOCIIMUTAHUSA:

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEHW POCCUICKOro Hapoza; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, ITUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUN HayKH U
JeSITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaa B IOCTPOSHHE YCTOMYUBOTO OYIyIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETHKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/lay, PEIICHWH, PAaCCYKICHUH; BOCHPUUMYMBOCTHIO K MaTEMaTUYECKHM acCIeKTam
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYeCKHE 3HAHUS B MHTEpEcax 30POBOTO U
Oe3omacHOro o6pasa >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (340pPOBOE MHTAHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHITHH W OTABIXA, perysisgpHas (Gpu3nyeckas akKTUBHOCTD); (PU3HUECKOTO
COBCPHICHCTBOBAHUS, IIPH 3aHATUAX CHOpTI/IBHO-O3HOpOBHTCHBHOﬁ ACATCIIBbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM LIEHHOCTH TPYIOJIO0US; HHTEPECOM K Pa3lndHbIM chepam
npodecCHOHATBHON NIeSATENPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOH M €€ NPWIOKEHUSIMH, yMEHUEM
COBeplIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuun U peanu3oBbHIBaTH COOCTBEHHBIE >KM3HEHHBIE
TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHUIO M CaMOOOpPA30BaHMIO Ha
MPOTSKEHUH BCEW KU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B PEIICHUHM MPAKTUYECKHUX 3aad
MaTeMaTUYECKOI HalpaBIEHHOCTH.



9KoJ10rHYecKoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO  HKOJIOTHUECKOW  KYJbTYpbl, IOHMUMAaHHEM BIUSHHUS  COIMAJIBHO-
HDKOHOMHYECKUX IPOLECCOB HA COCTOSHUE TPUPOJHOM M COLUAIBHOM Cpelbl, OCO3HAHUEM
r7100abHOTO XapaKTepa SKOJIOTMYECKUX MpoOseM; OpUeHTaluel Ha MpUMEHEHHEe MaTeMaTH4YeCKUX
3HaHUH JUIS pellleHus 3a/1a4 B 00JIaCTH OKPY KaIoIIel cpelibl, IUIAaHHPOBAHUS TOCTYIKOB U OLEHKU MX
BO3MOYKHBIX ITOCJIEICTBUM JJI OKPYKAIOLIEH CPEIbI.

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW ¥ OOIICCTBEHHON MPAKTHKH, TOHUMAaHUEM MATEeMAaTHYECKON HAyKH Kak c(ephl uemoBeYeCKOM
JIEeATEIbHOCTH, ITANlOB €€ Pa3BUTHUS M 3HAUUMOCTHU JJI Pa3BUTHS LIMBUIIM3ALMU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJbTypOM KakK CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTh NHAMBUIyaJIbHO U B TPYIIIIE.

METAIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl yduyeOHOro mnpeamera «MaremaTukay
XapaKTepU3yIOTCs OBJIAJJCHUEM YHUBEPCAIbHBIMU HO3HAGAMENIbHBIMU OCliCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PECYAMUBHBIMU OeUCMBUAMU.

1) YauBepcanbpHble MO3HABaTeAbHbIE JCHCTBUSA, obOecnieunBatoT (opMmupoBaHue 0a30BBIX
KOTHUTHBHBIX IIPOLIECCOB OOydYaromuxcs (OCBOGHHE METOA0B II03HAHMUS OKPYXKAIOIIEro MHUPa;
MIPUMEHEHHUE JIOTHUECKUX, HCCIIEIOBATEILCKUX OTepaIuii, yMeHuil padorathk ¢ nHGOpmanmei).

Ba3oBble JJornueckue aeicTrBus:

e BBUIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX O0BEKTOB, MOHATHH,
OTHOIICHUH MEXIYy MOHATUAMH; (POpPMYIMpOBaTH ONpeAENeHUs MOHITHH; YCTaHABJIMBATb
CYLIECTBEHHBIN MPU3HAK KJIaccu(UKaLUK, OCHOBAHUS JUIs1 0000IIEHUs U CpaBHEHUs, KPUTEPUU
IPOBOJUMOIO aHAJIN3a;

e BOCIpPUHMMATh, (HOPMYIUpPOBaTh M MpPeoOpa3oBBIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OTpULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBUIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W HNpPOTHBOpeuMs B (akrax,
JNaHHBIX, HAOMIOAEHMSIX W YTBEPKICHUSX; MpeayaraTb KpPUTEPUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JleNaTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHJYKTHBHBIX
YMO3aK/II4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUN;

e TMPOBOJUTH CAMOCTOSITENILHO JIOKA3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUHU (TPSIMBIE M OT
IPOTUBHOI0), BBICTPAMBaTh APTYMEHTAIMIO, IPHBOJUTH MPUMEPBl H KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS H BHIBOJIBI;

e BbIOMpaTh cHoco0 pemieHus yuyeOHOM 3a1auM (CpaBHMBATh HECKOJIBKO BAapHAaHTOB PEILCHHS,
BBIOMpaTh HanboJee MoXOIAIMIHNI ¢ YIETOM CaMOCTOSTEIBHO BBIICIIEHHBIX KPUTEPHEB).

Bba3oBble ucciaeaoBaTeIbCKUE AeiiCTBUS:

UCTIONIb30BaTh BOIPOCHl KaK HCCIENOBATENbCKHI WHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BONPOCHI, (UKCHUPYIOIIKME MPOTUBOpEYHe, MpoOieMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(opMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;



e TMPOBOJUTH  CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT,  HCCIEJAOBAaHUE  II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHWS, MPOIIECCA, BBIIBICHUIO
3aBUCHMOCTEN MEXy 00bEKTaMU, IBJICHUSIMHE, MTPOIIECCaMU;

e  CaMOCTOATEIBHO (HOPMYJIHPOBATh OOOOINEHHS W BBIBOJBLI 10 Pe3yJIbTaTaM IMPOBEAEHHOIO
HAOJIO/ICHUS, UCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTh MOJTYUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIEeHMI;

e MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH MPEANOIOKECHHUS O €r0
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

o BBIABIIATH Heq)HHHTBI I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX AJi1 OTBETAa Ha BOIPOC U JIA
pelIeHHUs 3a1a4H;

e BbIOMpaTh  HWHOOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,  aHAJIU3UPOBATb,
CHCTEMATU3HPOBaTh ¥ HHTEPIPETUPOBATh HWH(OPMAIMIO pPa3IMYHBIX BUIOB U  (opm
Hpe/ICTaBIICHNUS;

e CTPYKTYPHUPOBaTh MH(POPMALHUIO, MPEACTABIATh €€ B pa3siHYHBIX (opMax, WLIFOCTPUPOBATH
rpaduIecKy;

e  OIICHHMBAaTh HAJEKHOCTH HH(OPMAIHH 110 CAMOCTOSTENHEHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalibHble KOMMYHMKATHBHbBIE JICHCTBUS, o0ecrneunBaT c(hOpMUPOBAHHOCTh
COIIMAJIbHBIX HABBIKOB 00YYaIOIIHUXCSI.

OO01menmne:

e BOCIHPHUHMMATh W (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMHU M LEISIMHU
06HI€HI/I$I; ACHO, TOYHO, I'PaMOTHO BbIPpAXXaTb CBOIO TOYKY 3pPCHHUA B YCTHLIX U IMHMCbMCHHBIX
TEKCTaxX, NaBaTh TMOSCHEHUS IO XOJy peIIeHus 3aJauyd, KOMMEHTHPOBATh IOJYYEHHBII
pe3ynbTar;

e B XoAe OOCYXIEeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBaTh MACH, HAICJICHHBIC HA ITOHUCK PCIICHUA; COIIOCTABJIATL CBOU
CY>KIEHHSI C CYXACHUAMU APYTUX YYaCTHUKOB JIuanora, oOHapyXUBaTh pa3inyune U CXOJCTBO
TIO3UIIHI; B KOPPEKTHOU (hopme (HOopMyTHpOBaATh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTaBIATh pE3yJbTAThl pEIICHUS 3a7aud, OJKCIEPUMEHTa, WCCIEA0BaHus, IPOEKTa;
CaMOCTOATCIBHO BI)I6PIpaTB (bopMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Mpe3CHTaluu U
0COOCHHOCTEH ayJIUTOPHH.

CoTpyanunuecTBo:

e TMIOHMMAaTh W HCIOJIb30BaTh IMPEHMYILNECTBA KOMAHIHOW W WHIMBHIYaJbHOH pabOTHl NpHU
pemieHur y4eOHBIX 3a/a4; NPUHAMATh Iedb COBMECTHOH JEATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aII0 COBMECTHOM PabOThI, paclpeneniiaTh BUAbl paboT, JOTOBAPUBATHCS, OOCYXKAATh
npoLecc U pe3yabTaT padoThl; 00001IIaTh MHEHHS HECKOJIBKUX JIIOJICH;

e yuYacTBOBaThb B TPYNIOBBIX (opmax paboTsl (0OCyxkaeHus, oOMEH MHEHHH, «MO3TOBBIE
IITYPMbI» W HMHBIC); BBIIOJHATH CBOIO YacTh pabOThl M KOOPIWHHUPOBATH CBOM JCHUCTBHS C
JIPYTUMH YJ€HaMU KOMAaHIbl; OIIEHMBATh KAdyeCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT IO
KpPUTEPHUSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

3) YHuBepcanbHbIC peryJasiTUBHbIE JICHCTBUS, 00eCTIeYnBalOT  (OPMHPOBAHUE  CMBICIOBBIX
YCTAHOBOK M KMU3HEHHBIX HaBBIKOB JTUYHOCTH.



CaMOOPFaHI/ISaHI/Iﬂ:

COCTaBJIATH IJIaH, AJITOPUTM PELICHHUs 3aJ[auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMN, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHUaHTHI pelIeHUH ¢ yuéToM HOBOM MHpOpMaLUu.

CaMOKOHTPOJIb:

e BJAJETh HABBIKAMH ITO3HABATEIHHON pedIieKCHU KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBHU U
MBICIIUTEIBHBIX ~ MPOLIECCOB, WX pe3yJlbTaToB; BIaAeTh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yIbTaTa PEHICHHsI MaTeMaTHIeCKON 3a1a4H;

e TIpeNBUACTH TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh NpPH pELICEHHH 3a/add, BHOCHTH
KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJIbTaTa IEIH M YCIOBHUSM, OOBACHATh NPUYMHBI JOCTHKCHUS
WIN HEIOCTW)KEHUSI pEe3yJIbTaToOB JESATEIbHOCTH, HAXOJUTh OWIMOKY, JaBaTh OILEHKY
nproOpEeTEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K konuy o6yuenus B 10 kj1acce oOyyaromuiicst OITy4UT CIEAYIOIINE PEAMETHbIE Pe3yJIbTaThl:
OIIEpUPOBATh NOHATUSAMU: TOUKA, IPsSIMasi, MJIOCKOCTH;

IPUMEHSATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MIPH PELICHUH T€OMETPUUYECKUX 3ajiay;
ONEepUPOBATh NOHATHUSAMU: NAPAJIETBHOCTD U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;
KJIaccu(UIMPOBaTh B3aUMHOE PACHOJIOKEHNE IPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE;
OIepUpPOBATh NOHATHUSAMU: JBYTPaHHbBIN YroJl, TPaHU JBYTPAHHOIO yria, peOpo JBYTpaHHOTO

yria, TMHEHHBIN yros ABYIpaHHOIO yIJla, FpaJycHasi Mepa JBYIPaHHOIO YIJIa;

OIEpUPOBATh NOHATUSMHU: MHOTOTPAHHUK, BBIITYKJIbIA U HEBBITYKJIbI MHOTOTPAHHUK, 3JIEMEHTHI

MHOT'OI'paHHMKA, IPAaBUIbHbBII MHOTOTPAaHHUK;
pacrno3HaBaTh OCHOBHbBIE BUIbl MHOTOTPAHHUKOB (TUpaMU/a, IPU3Ma, IPSIMOYTOJIbHBIH

napajienenumnesa, Kyo);

KJ1accu(UIMPOBATh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS JJIS KIIACCU(PHUKAINHU (BBITYKIIbIE U
HEBBITYKJIbIE MHOTOI'PAaHHUKH, IPAaBUJIbHbIE MHOTOIPAaHHHUKH, IPSIMbIE U HAKJIOHHBIE ITPU3MBI,
napasuleJenune ibl);

OIIEpPUPOBATH MOHATUAMU: CEKYIIast MJIO0CKOCTh, CEYUCHHE MHOI'OI'PaHHUKOB;

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEUEHMI, UCTIOIB3YSI METOJ] CJIEOB;

CTPOUTH CEYCHHsI MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BHIIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKH

U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y;
pelaTh 3a/1aui Ha HaX0XKJIeHHE TeOMETPHUECKUX BEIMYHMH 110 00pa3liaM WK alropuTMam,

IIPUMEHSS U3BECTHBIE aHAIMTUUYECKHE METO/IbI IIPU PELIEHUH CTaHIApTHBIX MaTEMAaTUYECKUX 3a/1a4 Ha

BBIUUCIICHHE PACCTOSHUI MEXAy AByMs TOUKaMH, OT TOUKHU J0 MPSAMOH, OT TOUKHU J0 IIIOCKOCTH,

MEX/1y CKPELUBAIOLIUMUCS TPSIMBIMU;

pelaTh 3a/1aui Ha HaX0XKJIeHHE FeOMETPHUECKUX BEIMYHMH 110 00pa3liaM WK alropuTMam,
IIPUMEHSS U3BECTHbIE aHAIMTUUYECKHE METO/IbI IIPU PELICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 3a/1a4 Ha
BBIUUCIICHHE YTJIOB MEXKIY CKPELIMBAIOIUMHUCS MPSIMBIMH, MEKIY IPAMON U MIIOCKOCTHIO, MEXTY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIIATH OOBEMBI U IJIOLIAIU TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUPaMUAa) C
npUMEHEHHEM (OPMYIT, BEIYUCISATH COOTHOIICHUS MEKIY TUIOMIAISIMU TIOBEPXHOCTEH, 00BEMaMu
HOJOOHBIX MHOTOI'PAaHHHUKOB;



OIEpUPOBATh NOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHMMETPHH,
LIEHTP, OChb U INIOCKOCTb CUMMETPHUH (PUTYDBI;

U3BJIEKaTh, IPe0OPa30BbIBAT U HHTEPIIPETUPOBATH HH(POPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUrypax, MpeICTaBICHHYI0 Ha YepTeKaX U PUCYHKaX;

IPUMEHSTH TEOMETPHUECKUE (PaKTHI ISl PEILICHUS CTEPEOMETPUYECKHX 3a/1a4, MIPE/IOoIararoInx
HECKOJIbKO IIaroB PELICHMs, €CIIU YCIOBUS IPUMEHEHUs 3a/1aHbl B IBHOU (opMe;

IIPUMEHSATD [IPOCTEHIIINE TPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBbI
IIPY PELICHUU CTEPEOMETPUUECKHX 3a/1a4;

IIPUBOJUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U XKU3HU, PACIIO3HABAThH
IIPOSIBJICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

IIPUMEHSATD [10JIy4EHHbIE 3HAHUsI Ha IIPAKTUKE: aHAJIM3UPOBATh pPEaJIbHbIE CUTyallul U IPUMEHATh
U3yUYEHHbIC MTOHATHS B IPOLIECCE MOMCKA PEILICHHUsI MaTeMAaTU4eCKU C(OPMYITMPOBaHHON IPOOIEMBI,
MOJIEJIMPOBATh peabHbIE CUTYAl[MH HA A3bIKE FTEOMETPHUHM, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX MTOHATUI U TEOpEM, armnapara ajareopbl, pelarb IpakTHIecKue
3a/1a4M, CBSI3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKHUX BEIMUYHUH.

OcHoBHBIE BHU/bI ACATCJIBHOCTH YYAIIUXCHA HA YPOKeE:

BeBenenne B crepeomMeTpuio

AxTyanu3upoBath (HaKkThl U METOJIbI IULTAHUMETPHUH, PEIICBAHTHBIC TEME.

[Tosrydats TipeICTaBICHUS O TIPOCTPAHCTBEHHBIX (PUTYpaX, pa30MpaTh MPOCTEHINNE IPaBHIIa
N300paKeHHS 3THX (QUTYP.

N300paxaTh MPpsSMYIO U INIOCKOCTh HA PUCYHKE.

Pacrnio3HaBaTh MHOTOTPaHHUKH, IUPAMU/Y, KyO, Ha3bIBaTh UX DJIEMEHTHI.

Jlenats puCcyHOK Ky0a, mUpaMU/Ibl, HAXOIUThH OIMUOKU B HEBEPHBIX N300paKCHHUSIX.

3HAKOMUTBHCS C CEYCHUSIMU, C METOJIOM CIIEJIOB; HCIIOB30BATh ISl IOCTPOCHUS CEUSHHSI METO]]
CJIEJTOB, KPAaTKO 3aMMCHIBATh IIATH MOCTPOCHUS CCUCHHSI.

Pacrnio3HaBaTh B CCUEHHS U OTHOILICHUH, B KOTOPBIX CEYCHHUE JICTHUT pedpa KyOa, HaXOIUTh
TUTOIIA/Ib CEUCHUSI.

Hcnonp30BaTh MoA00He IPU PEIICHUH 3a/1a4 Ha TIOCTPOCHUE CEUCHHUM.

3HAKOMHTHCS ¢ aKCHOMATHYECKUM TIOCTPOCHUEM CTEPEOMETPHUH, C aKCHOMaMH CTEPEOMETPHH U
CJICZICTBUSIMU M3 HUX.
WnmocTpupoBaTh aKCHOMBI PUCYHKAMU M IIPUMEPAMU U3 OKPYKAIOMICH 00CTaHOBKH.

HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE. HapaﬂﬂeﬂbHOCTb NMPAMBbIX A IJI0CKOCTel

AKTyanu3upoBaTh (PaKThl 1 METO/BI ITIAHUMETPUH, PEIIEBAHTHBIE TEME, TPOBOIUTH aHAJIOTHH.

[TepeuucnsaTb BO3MOXKHBIE CLIOCOOBI pACMONIOKEHHUS ABYX MPSAMBIX B IPOCTPAHCTBE,
WUIFOCTPUPOBATH UX Ha IPUMEPaX.

JlaBaTh omnpeneneHne CKpeMBaOIINXCs IPIMbIX, (GOPMYITHPOBATh MPU3HAK CKPEIIMBAIOIINXCS
IPSIMBIX U IPUMEHSATH €ro IPU PEIICHUH 3a4a4.

PacnioznaBathk npusMy, Ha3bIBaTh €€ DJIEMEHTHI.

CrpouTh ceueHus: NpU3Mbl Ha TOTOBBIX YepTEXkKax.

[TepeuncnsiTb BO3MOXHBIE CIIOCOOBI B3aUMHOTO PACIIONIOKEHUS MIPSIMON U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIOIINE IPUMEPBI U3 PEATIbHOMN KU3HU.

JlaBaTh onpeneneHne napajieIbHOCTH NPSIMOU U MIIOCKOCTH.

@opMyIMpOBATH NPU3HAK NAPAIIIEIBHOCTH NPSMOU U INIOCKOCTH, YTBEPKICHUE O IIPSIMOU
MepeCeUeHHMs IBYX IIIOCKOCTEN, MPOXOASAIINX Yepe3 NapaljIesIbHbIE MTPSIMBIE.

Pemate mpaktryeckue 3aa4y Ha IOCTPOCHUE CEYEHUN MHOTOIPAHHMKA.



OOBSACHATD CITy4au B3aUMHOT'O PACIIOI0KEHHUS TIOCKOCTEH.

JlaBath oIpeesieHle napaulebHbIX IIOCKOCTEN; IPUBOAUT IPUMEPHI U3 PEATbHOM KU3HU U
OKpYXarolel 00CTaHOBKY, WILTIOCTPUPYIOIIUE NapaIeIbHOCTh INIOCKOCTEH.

Vcnonb30BaTh NpU3HAK NapajljIebHOCTH JIBYX INIOCKOCTEH, CBOWCTBA MapauIeIbHbIX INIOCKOCTEH
IIPY PELIECHUH 3a]]a4 Ha IOCTPOEHHUE.

OOBACHATH, UTO HA3bIBAETCS MAPAJLIEIbHBIM IPOEKTUPOBAHUEM U KaK BBIIIOJIHSACTCS
NPOEKTUPOBAHUE (PUTYP HA TIOCKOCTb.

N300pakaTh B apajuieNbHOM MPOEKIUH pa3InYHbIe TeOMeTpUYecKrue QUrypsl.

MonennpoBaTh peanbHble CUTYallMl Ha A3bIKE TEOMETPHUH, UCCIIEI0BATh IOCTPOECHHBIE MOJIENH C
UCIIOJIb30BAaHUEM F€OMETPUYECKUX MTOHITUH.
Hcnonp3oBaTh IIpU pCHICHUH 3a/]a4 Ha TIOCTPOCHUC CCUCHUI MOHATHE napaiC/IbHOCTHU, IIPU3HAKHU U
CBOMCTBA MapauIeIbHbIX IPSAMBIX HA IJIOCKOCTH.

I[HepneHAUKYJISIPHOCTH NMPSIMbBIX U IJIOCKOCTEM

AKTyanu3upoBath (haKkThl U METO/IbI IUNTAHUMETPHUH, PEJICBAHTHBIE TEME, IIPOBOAUTH aHAJIOTHH.

OOBSACHATDH, KAKOH yroJl Ha3bIBAETCS YTIIOM MEXKAY MEePECEKAONMMHUCS MPSIMbIMH,
CKPEIIMBAIOIIUMHUCS IIPSIMBIMU B IIPOCTPAHCTBE.

JlaBaTh onpeneneHue NepHeHANKYIAPHBIX MPAMBIX U IPSAMOU, NEPIEHAUKYIIAPHON K IITIOCKOCTH.

HaxonuTs yribl MeXIy CKpEeLIMBAIOIUMUCS NPSIMBIMU B KyO€ U MUpaMHU/Ie.

[TpuBOIUTE IpUMEPHI U3 PEATILHON XKU3HU U OKPY’KaroIlel 00CTaHOBKH, WIUIIOCTPUPYIOLIHE
NEPIECHIUKYJIAPHOCTD MPSIMBIX B IPOCTPAHCTBE U NEPIECHIUKYIISIPHOCTD NPSIMOU K IIJIOCKOCTH.

@opMyIMpOBATH NPU3HAK NEPIEHAUKYIJIIPHOCTH IIPSIMOU U INIOCKOCTH, IPUMEHSTH €TI0 Ha
IpaKkTUKe: 00BSCHATH NEPIEHIUKYIIIPHOCTh pedpa KyOa 1 JuaroHaiu ero rpaHu, KOTopasi ero He
COJICPXKHT, HAXOJUTD JUIMHY AMAroHaIM KyOa. BeIYHCISATh BEICOTY MPAaBMIIBHOM TPEYTrOJbHON U
NPaBUIbHOM YETBIPEXYTOIBHOM MUpaMu 1o JUInHaM peéoep.

Pemate 3a1aun Ha BBIYMCIICHHUS, CBSI3aHHBIE C IIEPIICHIUKYJIIPHOCTBIO MIPSMOM U IUIOCKOCTH, C
UCIIOJIb30BaHUEM IIPU PELICHUN TUIAHUMETPUUYECKUX (PAKTOB U METO/OB.

OOBACHATD, YTO HA3BIBAIOT MEPIICHANKYJIIPOM M HAKJIOHHOW U3 TOYKH K IJIOCKOCTH; POCKIHEH
HaKJIOHHOH Ha INIOCKOCTh. OOBSCHATh, YTO HA3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0 TUIOCKOCTH; MEXIY
[apaJuIEIbHBIMU IUIOCKOCTSIMU; MEXKY IIPSIMOU U ITapajuIeIbHOM €M IUIOCKOCTBIO; MEXKAY
CKPEIIMBAIOILHUMHUCS MPSIMBIMH.

HaxonuTs 3TH paccTosiHUA B IPOCTHIX ClIydasix B KyOe, mupamMuze, mpusmMe.

MonenupoBaTh peanbHble CUTyallul Ha A3bIKE TCOMETPHUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJIENIH C
HCIIOJIb30BAHUEM I€OMETPUYECKUX ITOHATUH.

VMcnonb30BaTh Npy pelIeHUH 3a1ad Ha IocTpoeHue ceyeHuil reopemy Iludaropa, cBoiicta
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Yribl MEXKAY NPAMBIMUA U INIOCKOCTSAMHA

AKTyanu3upoBaTh (PaKThl U METO/BI ITITAHUMETPUH, PEIIEBAHTHBIE TEME, TPOBOIUTH AaHAJIOTHH.

OOBACHATH, KAKOH YroJl Ha3bIBACTCS YTIIOM MEXAY IepeceKatoluMUCs IPsIMbIMH,
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IIPOCTPAHCTBE.

JlaBaThb onpeneneHue NePHeHANKYIAPHBIX MPAMbBIX U MPAMON, IEPIEHAUKYJIAPHON K IJIOCKOCTH.

HaxoauTs yribsl MEXIy CKpPEUIHMBAIOIIUMHUCS MPSIMBIME B KyO€ U IUpaMu/e.

[TpuBOIUTH MpUMEPHI U3 PEATHHON KU3HU U OKPY’KaIoIIel 00CTaHOBKH, WILTIOCTPUPYIOIIHE
NEPIEHIUKYJIPHOCTD MPSIMBIX B IPOCTPAHCTBE U MEPIEHIUKYISIPHOCTD MPSIMOM K IJIOCKOCTH.

®opMynHpoOBaTh NPU3HAK NEPHEHAUKYIJIIPHOCTH IPSIMOM U INIOCKOCTH, IPUMEHSTh €r0 Ha
NpaKkTUKe: O0BIICHATH MEPIEHIUKYIIIPHOCTh pedpa KyOa 1 JuaroHaiy ero rpaHu, KOTopasi ero He



COJICPXKHT, HAXOJUTD JUIMHY AMAroHaIn KyOa. BEIYUCISATh BEICOTY IPAaBUIIBHOM TPEYTrOIbHON U
NPaBUIbHOM YEThIPEXYTOIBHOM MUpaMu 1o JuInHaM peéoep.

Pemate 3a1aun Ha BBIYMCIICHHUS, CBSI3aHHBIE C IIEPIICHIUKYJIIPHOCTBIO MIPSMOM U IUIOCKOCTH, C
UCIIOJIb30BaHUEM IIPU PELICHUN TUIAHUMETPUUYECKUX (PAKTOB U METO/OB.

OOBACHATD, YTO HA3BIBAIOT MEPIICHANKYJIIPOM M HAKJIOHHOW U3 TOYKH K IJIOCKOCTH; POCKIHEH
HaKJIOHHOH Ha IIOCKOCTh. OOBSCHATh, YTO HA3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0 TUNIOCKOCTH; MEXIY
[apaJuIeIbHBIMU IUIOCKOCTSIMU; MEXKY IIPSIMOU U ITapajuIeIbHON €M IUIOCKOCTBIO; MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

HaxonuTs 3TH paccTostHUA B IPOCTHIX ClIydasix B KyOe, mupamMuze, mpusMe.

MonenupoBaTh pealbHble CUTyallul Ha A3bIKE TCOMETPHUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJIENIH C
HCIIOJIb30BAHUEM I€OMETPUYECKUX ITOHATUH.

VMcnonb30BaTh NpH pellIeHUH 3a1a4 Ha IocTpoeHue ceyeHuil reopemy Iludaropa, cBoiicta
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

MHoOrorpaHHuKHu

AKTyanu3upoBaTh (aKThl © METOJIbI INIAHUMETPUH, PEIICBAaHTHBIE TEME, TPOBOJIUTH AHAIOTHH.

JlaBaTb onpeneneHue napajienenuneaa, paclio3HaBaTh €ro BUAbl U U3y4aTb CBOKCTBA.

JlaBaTh onpe/ieieHne MMPaMHUIbI, PACIIO3HABATh BU/IBI MUPaMHuI, POPMYIIMPOBATH CBOMCTBA pEdEp,
IpaHel U BBICOTHI MPABUIILHON TUPAMU/IBI.

Haxonuts mnomasp noiaHoi u 60KOBOI MOBEPXHOCTH MHUPAMMU/IBI.

JlaBaTh onpenieneHue yCeU€HHOM MUpaMUIbl, Ha3bIBATh €€ 3JIEMEHTHI.

dopMyIupoOBaTH TEOPEMY O IJIOMAAH OOKOBOW OBEPXHOCTH MPABUIBLHON YCEUEHHOM MUPAMHU/IBI.

Pemate 3a1aun Ha BBIYMCIIEHNE, CBSI3aHHBIE C MMPAMUJIaMH, a TAK)KE 3a/1a4d Ha ITIOCTPOEHUE
CEYCHUN.

JlaBaTh onpe/ienieHre MPU3Mbl, Paclio3HaBaTh BUJbI IPU3M, H300paKaTh IPU3MbI Ha YEPTEKE.

Haxoauth miomaap moTHON Wik O0KOBOM MTOBEPXHOCTH MPU3MBI.

W3yyats cooTHomeHus: Diiepa A uncia péoep, TpaHeil U BepIIMH MHOTOTpaHHHKA.

N3yuars BUIBI TPAaBUIIBHBIX MHOTOTPAHHUKOB, X HA3BaHUS U KOJIMYECTBO TPAHEH.

N3yuyaTh CHMMETPHIO MHOTOTPAHHUKOB.

OOBSACHATDH, KAKHE TOUYKH HA3BIBAIOTCS CUMMETPUIHBIMUA OTHOCUTEIHHO TAHHOW TOYKH, TIPSIMOM
WM IJIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OCBIO WJIH IIJIOCKOCTHI0 CUMMETPUU (DUTYPBI.

[TpuBOIUTE TPUMEPHI CAMMETPUIHBIX (PUTYp B apXUTEKType, TEXHUKE, TIPUPO/IE.
MopenrupoBaTh peajibHblEe CUTYAIMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATHh IOCTPOCHHBIE MOJEIIN €
UCTIOJb30BAHUEM T€OMETPUICCKUX MOHITHIA, UCTIOIB30BaTh MOJ00ME MHOTOTPAHHUKOB.

O0BbEéMBI MHOTOTPAHHUKOB

AKTyanu3upoBaTh (PaKTbl U METOABI ITITAHUMETPUH, PEIIEBAHTHBIE TEME.

OOBACHATD, KaK U3MEPAIOTCS 00BEMBI TEJI, IPOBO/S AHAIOTHIO ¢ U3MEPEHHUEM IUIOIaAeH
MHOTOYTOJBHUKOB. @OPMYJINPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

N3y4ats, BEIBOIUTH (HhOpMYJIbl 00BEMA IPSIMOYTOJIBHOTO NapajuieNenuiesia, IpU3Mbl U MHPAMUIBI.

Borauciate 006EM IpU3MBI U TUPAMHIBI TIO UX DJIEMEHTaM.

[IpuMeHATh 00BEM JUISI pEeLLICHHUS CTEPEOMETPUYECKUX 3a/1a4 U JJIs HAXOXKIEHUS T€OMETPUYECKUX
BEJIMYUH.
MozenupoBaTh peaabHble CUTYallUH Ha SI3bIKE F€OMETPUH, UCCIIE0BATh IOCTPOECHHbIE MOJAEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MTOHSITHM.

HOBTOpeHI/Ie: CCUCHUSA, PACCTOSIHUA U YIJIbI



Crpouth ceueHne MHOTOTPaHHHUKA METO/I0OM CJIEJIOB.

JlaBatTh ompejiesieHUue pacCTOSIHUSA MEX Ty (PUrypamu.

Haxomuts paccrosiHue Mexay napauleIbHbIMU IUNIOCKOCTSMHU, MEKIY INIOCKOCTBIO U NapajlIeIbHON
el IpAMOM, MEXKIY CKPEIIHUBAIOIIHUMUCS MIPSIMBIMHU.

CrpouTh TMHEWHBIN yroi IByTpaHHOIO yrjla Ha YepTeKe MHOTOI'PAaHHUKA U HAXOJIUTh €ro
BEJIIMYNHY.
Haxoauts yriiel MeXay IUIOCKOCTSIMU B MHOTOI'PaHHUKAX.

Opraanaunﬂ HpOQKTHOﬁ )| HCCHCI[OBaTeJILCKOﬁ ACATCIIBHOCTH yYalIuXCsl

[IpoekTHas uccnenoBaTeNnbCKas NeATEIbHOCTh YUalluXcsl MPOMKUcaHa B CTaHIapTe 00pa3oBaHusl.
[IporpamMBbl BcexX MIKOJIBHBIX MPEAMETOB OPUEHTUPOBAHBI HA TAHHBIN BUJ AesTebHOCTH. [IpoekTHas
JESITENIbHOCTD YYallluXcsl CTAHOBUTCS Bce 0oJiee aKTyalbHOM B COBPEMEHHOM nenaroruke. M aTo He
CITyYaifHO, BE/Ib UMEHHO B IPOIIECCE TIPABIILHOW CAMOCTOSATEIBHON PaOOTHI HAJl CO3/TaHUEM MTPOSKTa
Jyuiie Bcero popMupyercs KyiabTypa YMCTBEHHOTO Tpy/Ja YIYEHUKOB. A MOBCEMECTHAs
KOMITBIOTEPH3ALIMS MMO3BOJISIECT KAKIOMY YUUTENIO 00JIee TBOPUECKH MOIXOIUTh K pa3paboTKe CBOUX
YPOKOB, a TakxKe cieNiaTh 00pa30BaTeIbHBIN Ipolrecc 0ojiee HHTEPECHBIM, Pa3HOOOPA3HBIM U
COBPEMEHHBIM.

NHCTpyMEHTOM TOCTHKEHHS TUTAHUPYEMBIX TUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX
PE3yJIbTATOB SIBJISIFOTCS] YHUBEPCAIbHBIC YICOHBIC AeHCTBHS. DPPEKTUBHBIM METOJOM CUCTEMHO-
JIeATEIbHOCTHOTO MOAX0/1a ABIISECTCSA MPOEKTHAS JEATEIbHOCTD.

[IpoekTHas nesATENBLHOCTD SIBISETCS YaCThIO CAMOCTOSITENIbHON paboThl yuamuxcsa. KauecTBeHHO
BBIITOJIHEHHBIN MTPOEKT — 3TO MO3TANTHOE TUIAHUPOBAHUE CBOUX JICMCTBUH, OTCICKUBAHUE PE3YIIHTATOB
cBoelt paboThl. [IpoekT — BpeMeHHas 1eJeHanpaBIeHHAas ACSITEIIbHOCTh Ha MOJIyYeHUE YHUKATBHOTO
pe3yibTaTta .

[{ens mpOEKTHO-HUCCAEAOBATENIbCKOM NEITEILHOCTH yuanuxcs B pamkax HOBeIX OI'OC:
dbopMHpOBaHNE YHUBEPCATbHBIX YUEOHBIX AeicTBU. Mcnoap30BaHNE MPOEKTHO-UCCIIEI0BATENBCKOM
JIESITEIIbHOCTH Ha YPOKaX U BO BHEYPOUHOU JEATEILHOCTH SIBIISIETCS CPEICTBOM (DOPMHUPOBAHUS
YHUBEpPCAJIbHBIX Y4EOHBIX JEHCTBUIA, KOTOPBIE B CBOIO OUEPEIb:

e 00ecreynBaloT yyarieMmycsi BO3MOKHOCTh CAMOCTOSATEIHHO OCYIIECTBISATh ACITEILHOCTh
y4eHHUS,
® CTaBUTH yueOHBIE IEJIU, UCKATh M UCIIOJIb30BaTh HEOOXOUMBIE CPEJICTBA U CIIOCOOBI X
JIOCTHKECHHS,
® yMETh KOHTPOJIMPOBATH U OIEHUBATH YUCOHYIO IEITEILHOCTh U €€ Pe3yJIbTaThI;
® CO3JAlOT YCJIOBUS Pa3BUTHS JIMYHOCTH U €€ CaMOpeaIn3alii Ha OCHOBE «YMEHHUSI YUUThC» U
COTPYAHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
e o0ecreynBaeT JUIYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO, BRICOKYIO COITUATBHYIO
U po(hecCHOHAbHYI0O MOOUIIBHOCTD;
e 00ecCreynBalT YCIEIIHOE YCBOCHUE 3HAHUM, YMEHUI U HABBIKOB;
e (hopMHpPOBaHHE KAPTUHBI MUPa, KOMIETEHTHOCTEH B JIFOOOH MTPeAMETHON 00JIaCTH TTO3HAHMSI.
K Ba)KHBIM MOJIOKHUTETHHBIM (haKTOPaM MPOCKTHOMN JAEATEILHOCTH OTHOCSTCS:
® TIOBBINICHWE MOTUBAILIUU YYAIIUXCS MPU PEIICHUHU 3a/1a4;
pPa3BUTHE TBOPUYECKHUX CITOCOOHOCTEH;

CMELIEHUE aKIIEHTAa OT UHCTPYMEHTAJIBHOTO MOIX0/1a B PEICHUH 33/1a4 K TEXHOJIOTHYECKOMY;
(dbopMUpOBaHUE YyBCTBA OTBETCTBEHHOCTH;

CO3/IaHUE YCJIIOBUH ISl OTHOLICHUN COTPYIHHUYECTBA MEKIY YUUTEIEM U yUAIIUMCS .

OcHOBHOM IPUHLIKI PA0OTHI B YCIOBUSIX IPOEKTHOM IEATEIILHOCTH — OIIEPEKAIOIIee
CaMOCTOSITEJIbHOE 03HAKOMJIEHHUE IIKOJIbHUKOB € y4E€OHBIM MaTepHaIOM U KOJUIEKTUBHOE O0CYX/I€HUE



Ha YpOKax MOJyYEHHBIX Pe3yIbTaTOB, KOTOPBIE OPOPMIISIFOTCS B BHJIC ONpeAeIieHUI 1 TeopeM. B aTom
ClIy4ae ypOK MOJIHOCTBIO YTPAYMBAET CBOU TPAIUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOM popmoit
OOILIEHUS YUUTEIIS U YYaIlIUXCs B IUIaHE TPOU3BOACTBA HOBOTO /IJIsi YUYCHUKOB 3HAHMUS.

Tunel 3agaHuil, IpeIaraéMplX y4eHUKaM B XOJI€ IIPOEKTa:

MIPAKTHYCCKHE 3aJaHuUs (M3MEPEHUs, YePUCHHUS C TIOMOIIIBIO YePTEIKHBIX HHCTPYMEHTOB,
pa3pe3aHusi, cruOaHus, PUCOBaHUS U JIp.)

MPAKTHYECKHE 3aJIa4¥ — 3a7a9d MPHUKIIATHOTO XapaKTepa;

IPOOJIEMHBIC BOITPOCHI, OPUEHTUPOBAHHBIC HA ()OPMUPOBAHNE YMEHUH BBIJIBUTATh TUIIOTE3HI,
00BACHATH (haKThl, 00OCHOBBIBATH BHIBO/IBI,

TEOPETUYECKHE 3a/IaHUs HA TIOUCK U KOHCTICKTUPOBaHUE NHPOPMAIUH, €€ aHAIIU3, 0000IIeHNe
U T.IL;

3aJ]a4M - COBOKYITHOCTh 33JJaHUI Ha MCMOJL30BaHUE OOIIMX AJIsI HUX TEOPETHUECKHUX
CBEJICHUI.

OCHOBHBIE 3TaIlbI opraHnu3anvun HpOGKTHOfI ACATCIIBHOCTH yUallIuXcCs .

1.

IMoaroroBka K BBINOJIHEHHIO TpoeKTa ((popMupoBaHue Ipymil, Belaya 3a1aHuil. Beioop TeMsl
U IIeJIeH IPOEKTa; OTpeIeTICHNE KOJMIECTBA YIACTHHKOB MIPOEKTA). YUaluecs: 00CyKIaroT
TEMY C YUUTEJIEM, MOJIy4atoT NPU HEOOXOAMMOCTH JONOIHUTENbHYIO HH(OpMAIHIO,
YCTaHABJIIMBAIOT LHCJINU: YUYHUTECIIb 3HAKOMHUT y4allluXCs € CYyTBIO HpOGKTHOﬁ JCATCIIbHOCTH,
MOTHUBHUPYET yUallluXCcsl, IOMOTaeT B IOCTAaHOBKE LeJIEH.

IlnanupoBanue paboTsl (pactupenencHue 00I3aHHOCTEH, ONpeIeICHHe BpEMEHH
MHIUBUAYAIbHOM paboThl). Onpenenenne MICTOYHUKOB HH(POpMALMY; TUIAHUPOBaHUE
croco60B cOopa 1 aHainu3a HHPOpMAIMK; INIAHUPOBAHUE UTOIOBOTO NPOAYKTa ((OpMBI
NPEJCTaBICHUS PE3yJbTaTa): BBIIIYCK ra3eThl, YCTHBIN OTUET C JEMOHCTpaLUel MaTepuaioB U
JPYTUX; YCTAaHOBIICHHE KPUTEPHEB OIICHKH PE3YJIbTAaTOB; pacIpe/ieliecHue 00sI3aHHOCTEeH cpen
YJICHOB KOMAH/Ibl: yyallliecs BbIpa0aThIBAIOT IUIaH ACHCTBHI; yUUTeNb NpeaIaraeT uieH,
BBICKA3bIBACT MPEITOJIOKECHHUS, OTIPEIEIISIET CPOKH PAOOTHI.

HccaenoBanue: yyanmecs OCyIIECTBISIOT IOUCK, OTOOP U aHAJIU3 HYKHOH HH(pOpMaIuu;
SKCHICPUMCHTHUPYIOT, HAXOJAT IMMyTH PCIICHUS BO3SHUKAKOIINX HpO6J'ICM, OTKPBIBAIOT HOBBIC JJIA
ceOsl 3HaHUSI, YUUTENb KOPPEKTUPYET X0/ BHIIIOIHEHUS PaOOTHI.

O0o0menne pe3yabTaTOB: yyalecs: 0000IIal0T MONYYeHHYI0 HHPOpMaLnio, (GOPMYIUPYIOT
BBIBOIbI M O(OPMIIAIOT MaTepUal i IpyNIoBOi Npe3eHTalnu.

IIpe3enTanus (OTYET KAXKJAOU TPYIIIBI WIIA YICHHKA OCYIIECTBIISETCS 110 OKOHYAHUH
IIPOEKTA).

OueHka pe3yJIbTaTOB IMTPOEKTHOW IESITEILHOCTH U MOJABEICHUE UTOTOB: KAKIbI YYEHUK
OLIEHUBAET XOJ U Pe3yJIbTaT COOCTBEHHOH JIeSTEILHOCTH B IPyIIIe, Kaxkaas padouas rpymnmna
OLCHUBACT ACATCIIbHOCTE CBOUX YUACTHUKOB, YUHUTCIIb OLCHUBACT ACATCIBHOCTD KaXXKI0I0
yUY€HHKa, MMOJIBOAUT UTOTH MPOBEICHHOMN yYalIMMHUCs pabOThl, OTMEUYAET YCIEXH KaXI0TO.

BbINYCKHUK HAYYHTCS:

TUTAHUPOBAThH U BHITIONHATH Y4eOHOE HCCIeI0BaHUE M YICOHBIN MPOEKT, UCIOB3Ysl MOJICIH,
METO/Ibl U IPUEMBI, aJIEKBATHBIE HCCIIeAyeMO podiiemMe;

BBIOMpATh U UCIIONIb30BAaTh METO/IBI, PENIEBAHTHBIC paccMaTpUBaeMoOu mpoodieme;
pacmo3HaBaTh U CTAaBUTH BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITH TIOIYUYEHBI ITyTEM
HAYYHOTO MCCIIEI0BaHUsl, OTOMPATh aIeKBaTHbIE METO/IbI UCCIIEI0BaHMsI, (POPMYIHUPOBATH
BBITEKAIOIIUE U3 HCCIIEI0BAaHUS BBIBObI,

WCITOJI30BATh TAKHE MAaTEMATHUYECKUE METOJIbI M TIPUEMBI, KaK aOCTpaKIHs U Haeanu3alus,
JI0KA3aTeIbCTBO, J0KA3aTENBCTBO OT IPOTUBHOIO, 1I0KA3aTEIbCTBO 110 aHAJIOTHH,



OIIPOBEPKEHUE, KOHTPIIPUMED, UHAYKTUBHBIC U 1€ lyKTUBHBIC PACCYKIEHUS, IOCTPOCHUE U
UCIIOJIHEHUE AJITOPUTMA;

UCIIO0JIb30BaTh TAKUE €CTECTBEHHOHAYYHbIE METOIbI M IPHEMBI, KaK HaOJII0AeHUE, TIOCTAHOBKA
po0JIeMbI, BBIABI)KEHUE «XOPOILIEH THIIOTE3bD», SKCIIEPUMEHT, MOJEINPOBAHNE,
TEOpPEeTUYeCKoe 0OOCHOBAHUE, YCTAHOBIECHHE I'PAaHUIL] TPUMEHUMOCTH MOJIEJIN/TEOPHH;
HCIIOJIB30BaTh HEKOTOPHIE METO/bI ITOJIyYEHHUS 3HAHUM, XapaKTEepPHbIC ISl COLMAIIBHBIX U
UCTOPUYECKHUX HAYK: IOCTAHOBKA IPOOJIEMBbI, ONPOCHI, ONMCaHKUE, 00bSICHEHHE, UCTIOJIb30BAaHHUE
CTaTUCTHUYECKUX JAHHBIX, HHTEpHpeTanus (HakTos;

SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHHsI, HCIIOIb30BAThH SI3bIKOBBIE CPEICTBA,
aJieKBaTHbIE 00CyX1aeMoil mpodieme;

OTANYaTh (PaKThl OT CY>KACHUH, MHEHUH U OLIEHOK, KPUTUYECKH OTHOCUTBCS K CYKIICHHSIM,
MHEHHUSAM, OLIEHKAaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;

BHUJIETb U KOMMEHTUPOBATH CBI3b HAYYHOI'O 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOPaIbHBIX
CY>KJICHHH IIpU NOJIy4EHHUH, PACIPOCTPAHEHUH U IPUMEHEHNN Hay4YHOI'O 3HAHUS.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

CaMOCTOSITENIbHO 33 JyMbIBaTh, INIAHUPOBATh U BBIOJIHATE y4eOHOE UCCIeI0BaHKE, YUCOHBIH U
COLIMAJIbHBIN ITPOEKT;

UCTIOJIB30BaTh JIOTA/IKY, 03apeHHE, HHTYHIINIO;

UCII0JIb30BaTh HEKOTOPBIE METO/IbI ITOJYyUYSHUS 3HAHUM, XapaKTepHbIe AJIs1 COLUATIBHBIX U
UCTOPUYECKHX HAYK: aHKETHPOBAaHUE, MOJICIIMPOBAHKE, TOUCK UCTOPUIECKUX 00pa3IIOB;
UCTIOJIb30BaTh HEKOTOPBIE MIPHUEMBI Xy I0’)KECTBEHHOTO MTO3HAHUS MHUPA: IIETIOCTHOE
oToOpakeHre MUpa, 00OPa3HOCTh, Xy 10’)KECTBEHHBIN BBIMBICET, OPTaHUYECKOE €IMHCTBO
o011ero, 0cOOEHHOro (TUIMUYHOT0) U €AMHUYHOTO, OPUTMHAIBHOCTD;

LeJICHANPaBJIEHHO U OCO3HAHHO Pa3BUBaTh CBOM KOMMYHUKAaTHBHbIE CIIOCOOHOCTH, OCBAaUBaTh
HOBBIE SI3BIKOBBIE CPECTBA;

0CO3HABaTh CBOIO OTBETCTBEHHOCTH 32 IOCTOBEPHOCTbH IOJTyUYECHHBIX 3HAHUH, 32 Ka4eCTBO
BBITOJIHEHHOT'O TPOEKTA.

TEMATHYECKOE IINTAHUPOBAHHUE

LeseBoii npuoputer Ha ypoBHe COO: cosznanue ONarompusTHBIX YCIOBUH JUIsI MPHOOpETEHUs
MIKOJIbHUKAMU OIIbITA OCYILECTBICHHS COLIMATIBHO 3HAYUMBIX JIEJI:

1.

*

10.

OTIBIT JIeJI, HAITPABJICHHBIX Ha 3a00Ty O CBOCH CEMbE, POJIHBIX U OJU3KHX;

TPYIOBOH OIBIT, OIBIT YY4aCTUs B IPOU3BOJICTBEHHOMN ITPAKTHUKE;

OIBIT J€JI, HAIIPABJICHHBIX Ha II0JIb3Yy CBOEMY POJHOMY IOpOAY WIM CElly, CTpaHE B LEJIOM,
OTIBIT IEATEIHHOIO BBIPAKEHUSI COOCTBEHHON I'pa)KIaHCKON MO3UIINH;

ONBIT IPUPOJTOOXPAHHBIX JENT;

OTIBIT pa3pelIeHNs BOSHUKAOIINX KOHQIUKTHBIX CUTYallUui B IIKOJIE, I0Ma WU Ha YIIHIIE;
OTBIT CAMOCTOSITEILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUMU, MPOBEACHUS HAYYHBIX UCCIICI0BAHUM,
OIIBIT IPOEKTHOM J1€ATEIBHOCTH;

ONBIT M3YYEHMS, 3aLIUThl U BOCCTAHOBJICHHS KYJIbTYPHOI'O HACIEAUs YEJIOBEYECTBA, OIIBIT
CO3/1aHUS COOCTBEHHBIX MTPOU3BENICHUN KYJIBTYPbI, OIBIT TBOPYECKOTO CAMOBBIPAKECHHUS;

OIBIT BEACHHUS 310pOBOr0 00pa3a KU3HU U 3a00ThI O 340POBbE IPYIHX JIOAEH;

OMBIT OKAa3aHHUs IOMOIIM OKPY>KAIoLUMM, 3a00Thl O MaJblllax WM TOXWIBIX JIIOJSX,
BOJIOHTEPCKHI OIIBIT;

ONBIT CaMONO3HAaHUS M CaMOAHAJIU3d, OMNbIT COLMAJIBHO IPUEMIIEMOTO CAMOBBIPAXKEHUS H
caMopeaIn3aluu.
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ITOYPOYHOE IINTAHUPOBAHMUE (KTII)

Ne ni/m Hara Tema ypoka JdomamHee 3aganue

Bgenenue B crepeomerpuio (104)

01.09 OCHOBHBIE TOHATHS CTEPEOMETPHUH: TOUKA,

psiMas, II0CKOCTh, MPOCTpaHCTBO. [IpaBuiia
I1. 1, 2 BBegenms; Ne

1. M300paKeHUs Ha PUCYHKaX: U300paXeHHUs 4
TUIOCKOCTEH, MapaJlIeIIbHBIX TTPSIMBIX
(OTpe3KoB), CEpEMHBI OTPE3Ka.
06.09 [TonsiTus: mepecexaronmecs mioCKOCTH, I1. 1, 2 BBenCHMSE;
2. 3amaHusg Ha KapTOYKax
nepeceKaroumecs npsiMast v miIoCKOCTb.
3. 08.09 JlnarnocTuyeckasi paéora II. 1, 2 saenenus,;
3aﬂaHI/IH Ha KapTo4dKax
13.09 3HAKOMCTBO ¢ MHOTOTPAaHHUKaMH. IL. 1, 2 BBeeHus;
3aﬂaHI/IH Ha KapTo4Kax
4. N306paxeHre MHOTOrpaHHUKOB Ha PUCYHKaX,

Ha NPOCKINOHHBIX YCPTCIKAX.

15.09 HauanbHble cBefeHus o KyOe u nupamuze, ux I1. 1, 2 BBeACHHS;
3a,Z[aHI/I$[ Ha KapTO4Kax
5. pa3BepTkax u Mmojenu. CeueHus
MHOTOTPaHHHUKOB.
20.09 HauaneHble cBefieHHs 0 KyOe U mupaMuie, ux 11. 1, 2 BBeaeHus,;
3anaHus Ha KapTOYKax
6. pasBepTKax u Mozaenu. CedeHus
MHOTOTPaHHHKOB.
22.09 [TonsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUH
7. CTCPCOMETPHUH: AKCUOMBI CTCPCOMETPUH U I1. 3 BBemenust; Ne 3,5

CICACTBHUA U3 HUX.

27.09 [TonsiTue 06 akcMOMaTHYECKOM OCTPOESHUU
8. CTCpPCOMETPHUH: aKCUOMBI CTEPEOMETPHUH U I1. 3 BBenenus; Ne 8,10
CIIEJICTBUS U3 HUX.

29.09 [TonsiTHEe 006 aKCHOMATHYECKOM MOCTPOCHUU

9. CTEpEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1.3 Bﬁiﬂfgm; Ne

CICACTBUA U3 HUX.

04.10 [TonsiTHE 006 aKCHMOMATHYECKOM TIOCTPOCHUH
10. CTCPEOMETPHH: AKCHUOMBI CTCPEOMETPHUH U I1. 3 BBemenms; Ne 4,15
CJIEJICTBUS U3 HUX.

HpﬂMLIe U IIJIOCKOCTH B IPOCTPAHCTBE.
HapaﬂﬂeﬂbHOCTb NMPpAMBIX U IJIOCKOCTEH
(124)

06.10 B3aumHoe pacnosnoxeHue npsiMplx B
11. IPOCTPAHCTBE: II€PECEKAIOIIHUECS. m.7, Ne 35,36,37
[TapannenpHbIE U CKPEIIMBAIOIIUECS MIPSMBIE.




11.10

[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B

12. IIPOCTPAHCTBE, NapaljiCJIbHbIC IIPSIMbBIC B m.4-6, Ne 21,23.26.27

npoctpancTse. [lapamienbHOCTh Tpex NpsSMBbIX.
13.10 [TapamienbHOCT IPSMBIX U INIOCKOCTEN B

13. npocrtpanctse. [lapamiensHOCTs IPAMON U .6, Ne 20,25
IJIOCKOCTH.

14. 18.10 VYTIIIbl ¢ COHANpPAaBIEHHBIMU CTOPOHAMU .8, Ne 39,40

15. 20.10 VYron Mexay npsiIMbIMU B IIPOCTPAHCTBE n.7-9 Ne 41,42

16. 25.10 Yroa Mexay NpsAMbIMU B IIPOCTPAHCTBE n.7-9 Ne 43,45

17 27.10 [TapannensHOCTH TOCKOCTEM. [1apamienbHbie H10.N0S0,55
IJIOCKOCTH.

18. 08.11 CBoiicTBa napajuieNbHbIX TNIOCKOCTEN. .11, Ne58,636,64

19, 10.11 [Ipocreiimue npocTpaHCTBEHHbIE (PUTYpHI HA n12-13, 677071
IUIOCKOCTH: TE€TPasjip, KyO. napaiesenunes.

20. 15.11 [TocTpoenue ceueHuit .14, Ne74,75.79

21. 17.11 [TocTpoenue ceuenuit nl4, Ne75,80,81.87

22.11 Kontpoabnas padora Nel no teme «IIpsimble

22. M IJIOCKOCTH B MPOCTPaHCTBE. IT1-14
IMapajielbHOCTH NPAMBIX U IJIOCKOCTE».
IlepneHMKYJISIPHOCTH NPAMBIX U
miockocrei (124)

23 24.11 [IepneH UKy IAPHOCTD NPSMOM U TUIOCKOCTH.
[leprieHAnKyIApHBIE NIPSIMBIE B IPOCTPAHCTBE.

24 29.11 [IpsiMble mapasiesbHbIE U NEPIEHANKYIJISIPHBIE 118, 26 123.127
K IIJIOCKOCTH.

25 01.12 [Tpsimble napasuIebHbIC U TEPIICHINKYIAPHBIC m.18, Ne 118,120
K IIJIOCKOCTH.

26 06.12 [Tpu3HaK MepreHanKyISPHOCTH MPSMOM .18, Ne 123,127
IJIOCKOCTH

27 08.12 [Tpu3HaK neprneHAuKyIIPHOCTH MPSMOH U .18, Ne 126,128
IJIOCKOCTH

28 13.12 Teopema o mpsMOH, EPICHAUKYIISPHON .18, Ne 130,132
IUIOCKOCTH

29 15.12 Teopema o npsMoii, epHeHIUKYISIPHOM .18, Ne 125,131
IJIOCKOCTH

30 20.12 Teopema o npsiMOH, IePIEHAUKYIISPHON .18, Ne 124,126
IUIOCKOCTH

2 22.12 [lepnienauKysp U HAKIIOHHBIE: PACCTOSTHUE OT .18, Ne 129,136

TOYKH OO0 INTIOCKOCTH, PACCTOSAHUEC OT HpﬂMOfI a0
IIJIOCKOCTH.




32

27.12

[lepnieHauKyIsIp U HAKJIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IUIOCKOCTH.

I119. Ne 142,144

33

29.12

HepHeHIII/IKyJ'I}Ip " HAKJIOHHBIC: paCCTOAHUC OT
TOYKH OO IIJIOCKOCTHU, PACCTOSAHUEC OT HpHMOﬁ a0
IIJIOCKOCTH.

I119.Ne145, 150

34

10.01

HepHeHI{I/IKy.]'IHp M HAKJIOHHBIC: paCCTOAHUC OT
TOYKH 0 IJIOCKOCTHU, PACCTOSAHUEC OT HpSIMOI)'I J0
IIJIOCKOCTH.

119, 148, 156

Yrabl Mexk1y NPAMBIMHY U IJI0CKOCTAMMU. (109)

35

12.01

VYTIBl B IPOCTPAHCTBE. YTOI MEXAY MPAMON U
IJIOCKOCTBIO.

Ne147,151,154

36

17.01

JIByrpaHHbIi yroi. JIMHEHHBIN yroi
JBYT'PAHHOTI'O yTJIa.

n.22, Ne166,168

37

19.01

JByrpanHubIil yroj. JInHeHHbIN yro
JIBYTPAHHOT'O yIJia.

n.22, Ne169,170

38

24.01

[TepnenaukynsapHOCTh m1ockocTei. [Ipusnak
MIEPIEHANKYJSIPHOCTH JBYX INIOCKOCTEM.

M23, Ne 171,173

39

26.01

[TepnienaukynsspHOCTH IUIOCKOCTEN. [Ipu3Hak
MEePIEHANKYISIPHOCTU JBYX INIOCKOCTEM.

M23, Ne 175, 179.

40

31.01

[TepnenaukynsapHocTh mockoctei. [Ipu3nak
NEPIEHIUKYJIAPHOCTU ABYX IUNIOCKOCTEH.

M23, Ne 184.185

41

02.02

Teopema o0 TpEX MepHEeHAUKYIIApax

n.19,20, Ne143,153

42

07.02

Teopema o TpEX neprneHIUKYISIpax

n.19,20, N2141,158

43

09.02

Teopema 0 TpEX MeprIEHAUKYIIApax

n.19,20, No163,165

44

14.02

Kontponbnas padora Ne2 mo temam
«IlepneHANKYIAPHOCTH NPAMBIX H
IUIOCKOCTEH. YIUIbI MeXKAY NPAMBIMH U
IVIOCKOCTAMM»

Mis-23

MHuororpanHuku. ( 114)

45

16.02

[TonsiTHE MHOTOTPAHHHUKA, OCHOBHBIC AJIEMEHTHI
MHOTOTpaHHHKA. BBIMyKIIbie U HEBBITYKJIbIE
MHOTOTPaHHUKH, pa3BepTKa MHOTOTPaHHHKA.

127, Ne218,220

46

21.02

[Ipu3ma. n -yrospHas npusma; rpaHu u
OCHOBAHUS NPU3MbI; OOKOBas U MOJTHAs
MIOBEPXHOCTH MTPU3MBI.

m 27, Ne221,224

47

28.02

[Tapamnenenunen. [IpssmoyronapHbII

.24, Ne187,189




NapajuleJIenuIe]] ¥ €ro CBOMCTBA.

48

01.03

[Tupamuza. n -yrosipHas nMpamMua; rpaHu v
OCHOBAHUS MPaMUJIbl: OOKOBas U MOJHAs
MOBEPXHOCTh Npamuibl. [IpaBunbHas u
yCedeHHasi MUPaMU/Ibl.

m 32, Ne 254,256

49

06.03

HpaBI/IHBHBIG MHOTI'OIpaHHUKH: TTIOHATHUC
MPaBUIBHOTO MHOTOTPaHHUKA, IPABIIIbHAS
Impu3Ma 1 rpaBuJibHasd nupamMuaa, rpaBUjIbHaA
TpeyToJibHas MUPaMHUIa U IPaBUITBHBIH
TeTpa’ip, KyO.

.36, Ne280,285

50

13.03

IIpencrasnenue o paBUIbHBIX
MHOIOIpaHHMKax: oKkTasap. Jlogexasap u
MKOCadP.

.36, Ne280,285

51

15.03

CummeTpust B IPOCTPAHCTBE: OTHOCUTEIBHO
TOYKH, IPSIMOM, IMJIOCKOCTH. DJIEMEHTbI

CUMMCTpPHUH B TUpaMUIax. Hapanﬂeﬂenﬂne;[ax.

IIpaBUIBHBIX MHOIOTPaHHUKAX.

m.35, Ne277,278

52

20.03

Brruuciienue 31eMEHTOB MHOTOTPaHHHUKOB:
pebpa. lnaronanu. YTisl.

m 27-37Ne 292,295

53

22.03

[Tnomanp 60KOBOM NOBEPXHOCTH U IOJIHOM
MOBEPXHOCTHU NPSIMON IPU3MBI, TUIOIIA/h
OCHOBAHUH, TeopeMa 0 OOKOBO MOBEPXHOCTU
MIPSIMOM IIPU3MBI.

n 27-37 , Ne305,307

54

03.04

[Tnomank 60KOBOI MOBEPXHOCTH H MOJHOM
IIOBEPXHOCTHU MPAMON ITUPaMUIbI, TEOPEMA O
OOKOBOI TOBEPXHOCTH YCEUCHHOU MUPaMUJIBIL.

n27-37, Ne301,303

55

05.04

Konrtpoabnasi padora Ne3 nmo reme
«MHOrorpaHHuKW

n24-37

O0beMbl MHOTOTPAHHHUKOB. ( 94)

56 10.04 IousiTie 00 00BEMeE. ! 636‘2?):66;28@)’
57 12.04 OOBEM MUpaMUJIBL. 1 69. Ne 684,686
58 17.04 OGBEM UpPaMUIBL. 1 69, 690, 691
59 19.04 O0BEM TMpaMHIBI. 169. Ne 695(6), 696
60 24.04 OGBEM UpPaMUIBL. 1 69. Ne 699,700
61 26.04 OO0BEM IPUBMBL. I1 65, Ne648(Br),

649(8)




62 03.05 O06BEM IPU3MBI. 11 65. No 652.654
63 08.05 OO0BEM IPU3MBL. I165. No 657.658
64 15.05 Kontponbnas padora Ned4 o teme «O0bemMbl 163-65
MHOTOTPAHHHUKOB. )
IHosTOopenue (3 4)
65 17.05 ITocTpoeHue ceyeHuit B MHOIOTpaHHUKE Jnnaktnyeckue
KapTOUYKHU
66 22.05 HTorosasi KOHTpoJIbHAsA padoTa Aupaxririeckue
KapTOUYKHU
67 24.05 Beruucnenue paccrossHuii. Beraucienue yrios. Aunaxraseckue
KapTOUYKHU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 67




CUCTEMA OIEHKHW JOCTUXEHHUM INTAHUPYEMBIX PE3YJIbTATOB

1. O1ieHKa YCTHBIX OTBETOB YYAIIIUXCH:
OTBeT OLleHUBaETCSl 0TMETKOM «5», eC/IM YyYeHUK:

MOJTHO PAacKpBUI COJEp)KaHUE MaTepuana B 00beMe, MPEeayCMOTPEHHOM MTPOTPaMMOit
U Y4eOHHKOM,

U3JI0KUII ~ MaTepuajl  TPaMOTHBIM  SI3BIKOM B OINpPENEICHHONH  JIOTHYECKOU
HIOCJIC/IOBATEIFHOCTH, TOYHO HCIIOJBb3YsS MAaTeMaTHYECKYl0 TEPMHUHOJOTHIO U
CHUMBOJIHKY;

MIPAaBHIIHLHO BBIMTOIHIII PUCYHKH, YEPTEKH, TPAPUKH, COyTCTBYIOIINE OTBETY;
NOKa3aJl yMEHHE WIUIIOCTPUPOBATh TEOPETUYECKUE TIIOJIOKEHUSI KOHKPETHBIMHU
npuMepaMH, TPUMEHSITh MX B HOBOH CHUTyallMM TPW BBITIOJHEHHH MPAKTHUYECKOTO
3a7aHus;

IPOJIEMOHCTPUPOBAI YCBOCHHE paHEe W3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(OPMHUPOBAHHOCTh W YCTOWYMBOCTH HCIIOJNIB3YEMBIX TIPH OTpPabOTKE YMEHHWHA H
HaBBIKOB,;

OTBEYAJI CAMOCTOSTENILHO 0€3 HAaBOMSIIMX BOPOCOB yuuTess. BO3MOXXHBI 071HA - 1B
HETOYHOCTH NIPU OCBEIIEHHH BTOPOCTENICHHBIX BOIPOCOB HIIM B BBIKJIAJIKaX, KOTOPHIE
YUEHHK JIETKO UCTIPABHJI TI0 3aMEUaHHUIO YUUTEIIS.

OTBeT OlleHUBAETCSI OTMETKOM «4», €CJIM OH yI0BJIeTBOPsSiET B OCHOBHOM TPe0OBAHMSIM
HA OLEHKY «5», HO IPH 3TOM MMeeT OJMH U3 HeI0CTATKOB:

B N3JIOKCHUU JOIMYIICHBI HEOOJIBIIIHNE HpO6€J’IBI, HE MCKa3HUBIINEC MAaTCMAaTUYCCKOC
COJACPIKAaHUC OTBCTA,

AO0MYHICHBI OAWH — ABAa HEAOYCTA IMPH OCBCHICHUMW OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA,

AOIMYIICHBI omubOka uimu Oosee JABYX HCOOYCTOB IPU OCBCHICHUNU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIaJIKAX, JICTKO UCITPABJICHHBIC 110 3aMCYaHHUIO YUUTCIIA.

OtMmeTKa «3» CTABUTCA B CJCAYIOIINX CIyqYasax:

HETIOJHO WJIM HETMOCIEI0BATEIBHO PACKPBITO COJIEPKAHHE MaTepHhaia, HO MOKa3aHO
oO1ree MOHMMAaHHWE BOMPOCA M TPOJAESMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IS
JaTbHEHIIer0 YCBOCHUS MPOTpaMMHOT0 MaTepuaiia (onpeneneHubie « TpedoBaHusIMU
K MaTeMaTHYECKOU IMOJTOTOBKE YUAIIHXCS»);

UMENNUCh 3aTPyJHEHHs] WM JOMyIICHBl OIMMOKH B ONPEACICHUN TOHSITHIA,
HCMOJb30BAHUM  MAaTEeMaTUYE€CKOM  TEPMHHOJIOTMHM,  YEpTEX,ax,  BBIKIAJKAX,
VCIIPABJICHHBIE TIOCJIE HECKOJIBKUX HABOAIIMX BOIPOCOB YUUTEIS;

YYEHUK HE CIPaBUWICS C MPUMEHEHUEM TEOPUHM B HOBOM CUTyallMH MPU BBINOJIHEHUH
MPAKTUYECKOTO 3aJaHus, HO BBITIOJIHWII 33/IaHHsI 00S3aTEIHHOTO YPOBHS CIIOXKHOCTH
110 JJAHHOM TeMe;

npu 3HAHUHU TEOPETUYECKOTO Marepuaia BEISBJIEHA HEJOCTaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEAYIOMIUX CIYyqasax:

HE PacKpbITO OCHOBHOE COJIEpXKaHKUe yueOHOro MaTepHana;

OoOHapy’>KeHO He3HaHWE WJIM HEMOHMMaHWEe YYEHUKOM OoJjbleil uiau Haubolee
BaXHOW YacTH y4eOHOro MaTepuaa;

JIOIYILIEHbI OIMOKHU B ONpPEEeICHUH TOHATHH, PH UCTIOIb30BaHUM MaTEeMaTHUECKOM
TEPMHUHOJIOTHM, B PUCYHKaX, yepTexax WM rpadukax, B BBIKIAJKaX, KOTOpbIE HE
UCIIPaBJIEHBI [10CTIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.

OtMeTKa «1» cTaBUTCS, €CJIM:



e YyUYeHHWK OOHApPYXWJ IIOJTHOC HE3HAHWE W HEMOHWMAaHHE H3y4aeMoro ydeOHOTo
Marepuaia WIA HE CMOT OTBETUTh HU HAa OJUH W3 MOCTAaBJIEHHBIX BOIPOCOB IO
H3y4yaeMoMy MaTepuaiy.

2. OlieHKa MUCbMEHHBIX KOHTPOJIBHBIX Pa0OT, CAMOCTOSITENBHBIX M MPAKTUYECKUX PabOT
00yJaronmxcs 0o reOMETPHM:
OTMeTKa «5» CTABUTCS, €CJIM:

e paloTa BBHIMOJIHEHA MOJHOCTHIO;

® BJIOTHYECKUX PACCYKICHHUIX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIMHMOOK;

® B PCIICHUHM HET MaTeMaTHYECKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTbh, OMHUCKA, HE
SIBIISFOIIIASICSL CIICJICTBUEM HE3HAHUS FITM HETIOHUMAaHUs y4eOHOTO MaTepraa).

OtmeTKka «4» CTaBUTCH, €CJIN:

e paboTa BBIMOJIHEHA TMOJTHOCTHIO, HO OOOCHOBAHUS IIATOB PEUICHHS HEIOCTATOYHBI
(ecmtm ymeHHe 0OOOCHOBBIBATH PACCYKJICHHSI HE SIBISUIOCH CHCIHAIBHBIM OOBEKTOM
IIPOBEPKN);

e JIOMyIICHA OJHA OMIMOKA WM J[Ba-TPU HEJAOYETA B BBIKIAJKAX, PUCYHKAX, YEPTEKAX
i Tpadukax (ecid 3TH BHABI PaOOThI HE SBISUTHCH CHEIUATBHBIM OOBEKTOM
IIPOBEPKH).

OrMeTka «3» CTaBHTCH, €CJIH:

e JIOMyHICHBI OoJiee OMHONM OMMOKM WU OoJee NBYX-TPEeX HEAOYETOB B BBHIKIAJKAX,
yepTekax Wid rpadukax, HO yUalluics BiaJeeT OOS3aTEIbHBIMH yYMEHHUSMU TIO
IIPOBEPSIEMON TEME.

OTMeTKka «2)» CTABUTCH, €CJIH:

® JIONYyIICHBI CYIIECTBCHHBIC OIMMOKH, ITOKA3aBIIHE, YTO YyYAIIUWCA HE BIaJeeT

00s13aTeIbHBIMU YMEHHUSIMU TI0 JJAHHOM TeMe B TIOJTHOM Mepe.
Otmerka «1» cTaBUTCSH, €CJIN:

e paboTa Mmokasaja MOJHOE OTCYTCTBUE Y yYallerocsi 00s3aTenbHbIX 3HAHUN ¥ YMEHHIA
10 TIPOBEpSIEMOM TEeMe WJIM 3HAYUTENbHAs dYacTh pabOThl BBHITIOJHEHA HE
CaMOCTOSTEIBHO.

3. OOmas knaccudukaims ommudoK:
I'pyObiMu cuHMTAOTCS OLIMOKH:

® HE3HAHME OINpEACIICHUS OCHOBHBIX TOHSATHH, 3aKOHOB, TPaBWJI, OCHOBHBIX
MOJIOXKEHUN TeOpHH, He3HaHue (GOopMyJsl, OOMIEMPUHATHIX CHUMBOJIOB O0O3HAYEHUU
BEJIMYMH, €IMHUIl UX U3MEPEHUS,

HE3HaHWE HAUMEHOBAHUW €IMHUI] U3MEPCHUS,
HEyMEHUE BBIICIIUTh B OTBETE INIABHOE;
HEyMEHUE MPUMEHSTh 3HAHMSI, AITOPUTMBI JJIs1 PEIICHUS 3a/1a4;
HEYMEHUE JIeJIaTh BBIBOJIBI U O0OOIICHHUS,
HEYMEHHUE YUTaTh U CTPOUTH TpaduKu;
NOTeps KOPHS UM COXPAHEHUE TOCTOPOHHETO KOPHS;
oTOpaceIiBaHue 06€3 0OBSICHEHUN OJTHOTO U3 HHX;
paBHO3HAYHbBIE UM OIIMOKH;
BBIYMCIIUTEIBHBIC OIMMUOKHU, €CITM OHU HE SIBIISTFOTCST OTICKOM;
JIOTHYECKHE OIIUOKH.
K Herpy0biM ommékam cieayer OTHeCTH:
® HETOYHOCTh  (OPMYJTUPOBOK, OIPEACIICHUA, TOHATHNA, TEOpUW, BBI3BAHHAS
HEIMOJIHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB ONPEIECISIEMOr0 IMOHATUA WIM 3aMEHOU
OJTHOTO - IBYX W3 3TUX NMPU3HAKOB BTOPOCTETICHHBIMH;
® HETOYHOCTbH rpaduka;



® HEpalMOHAIbHBIM METOJ PEUICHUs 33a/1a4d WJIM HEJOCTATOYHO MPOJYMAHHBIN IUIaH
oTBeTa (HApyIIEHHWE JIOTUKH, TIOJMEHAa OTAENbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTETIEHHBIMH);

e HepalHoHaJIbHBIE METOBI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYPOIi;

e HEyMEHHE pelIaTh 3aJla4u, BHITOTHATH 331aHUS B 00IIIEM BUJIC.

Henoueramu sIBJISIIOTCA:
® HEpalMOHAIBHBIC IPUEMbI BEHIYUCIICHHA W MPEe0Opa30BaHMIA;
e HeOpeKHOE BBHITIOIHEHUE 3aIUCeH, YepTexke, cXxeM, rpaduKoB.

OOmue 1as Junes:

Onenka l'[pOCKTHOifI ACATECJIBHOCTH YYAIIIUXCH

Kpurepmii 1 IpoaykT (MaTepuajn3oBanHblii pesyabrat 1Y) baJsbl
g 1.1 HoBuzna. OpurnHaJIbHOCTh. Y HUKAJIbHOCTD 1-2
i § 1.2 | OnTuManbHOCTh (HaWIydlllee COUeTaHue MapaMeTPOB MPOIYKTA) 1
= 1.3 DCTEeTUYHOCTh 1-2

MaxkcumaJjibHO€e KOJIHYeCTBO 0AJLII0B 5

Kpurepuii 2 IIpouecc (pa6oTa Mo BHINOJHEHUIO POEKTA)

2.1 AKTYaJIbHOCTb 1-2
2.2 | I[IpoGyiieMHOCTh 1-2
% 2.3 CootBercTBHE TPeOOBaHHIM 00bEMa 1
§ 2.4 | ComepxaTebHOCTh 1-3
S 2.5 | 3aBepIieHHOCTh 1
é’ 2.6 | Haune TBOpYECKOrO0 KOMIIOHEHTA B TPOIIECCE MPOEKTUPOBAHUS 1-2
2.7 | KoOMMyHUKAaTUBHOCTD (B TPYIIIOBOM IIPOCKTE) 1-2
2.8 CamocCTOsATENBbHOCTh 1-3

MakcumaJjibHOe KOJIH4YeCTBO 0aJU10B 16

Kpurepuii 3 KauecTBo 0opMieHnsi MaTepuaJia
3 3.2 | Marepuas opopmiieH ¢ TpyObIMH HapyLIEHUSIMU Tpe6UOBaHI/II71 0
22 3.3 | JlonyuieHsl He3HAYUTEIbHBIC HAPYIIICHHUS TpeOOBaHUI 1-2
= & 3.4 | Marepuan opopmMiIeH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4

MaxkcumajibHO€e KOJIUYeCTBO 0AJLII0B 4

Kpurepuii 4 3ammuTa npoekra

4.1 KadectBo noxmnana (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1IETTOCTHOCTb, 1-3
MOJTHOTA MPEICTaBICHHSI MPOOIEMbI, KPATKOCTh, YeTKOCTb,
2 SCHOCTb (POPMYIIMPOBOK)
05 4.2 OTBeThl HA BONPOCHI 1-3
§ 4.3 JIMuHOCTHBIE TPOSIBJICHUS JOKIATIMKA 1-2
g 4.4 | KynbTypa peun JOK/Ia unKa 1-2
=
MakcumaJjibHOe KOJIH4YeCTBO 0aJU10B 10
MakcumaJjibHOe KOJIH4eCTBO 0aJLJI0B 10 BCeM KPUTEPUSM 35

IlepeBon 6a/1710B B OLIEHKY

85% OT MakcUMalbHOW CyMMBI 0a/u1oB, 35-30 0amioB — «5»
70-85 %, 29-25 6ainoB — «4»




50-70 %, 23-17 6ammoB — «3»

0-49 % - «2»

KpuTepnu M MOKAa3aTeJIl OlleHHBAHUS MCCIeT0BATENbLCKOM AesITeJIbHOCTH

o0yuaruerocs
Kpurepwmii 1 YpoBeHb aKTYaJIbHOCTH TeMbI HCCJICIOBAHUS Bbanabl
2 1.1 AKTYaJIbHOCTh TEMBI HCCIICIOBAHUS HE TJOKa3aHa 0
o 1.2 [IpuBeneHbl HEMOCTATOUYHO YOEAUTENbHBIE JOKA3aTeNbCTBA 1-2
§ AKTYaJIbHOCTH TEMbI UCCIICTOBAHMS
g 1.3 | [IpuBenensl gocTaTouHo yOenWTENbHBIE  OKAa3aTeIbCTBA 3-4
= AKTyaJIbHOCTH TE€MBI UCCIIEIOBAHUS
Kputepuii 2 KauecTBO cogep:xkaHus MCCIeI0BAHUSA
2.1 CooTBeTcTBHE COMIEPKAaHUS UCCIIEIOBAHMS €T0 TEMe
= 2.1.1 | CopepxaHue HCCIEIOBAaHUS HE COOTBETCTBYET 3asiBICHHOMN 0
g TEME
§ 2.1.2 | ConeprxaHnue UCCIEIOBAHMS HE B TIOJIHON MEPE COOTBETCTBYET 1-2
g 3as1BJICHHOM TeMe
= 2.1.3 | Coneprxanue UCCIEIOBAHMS B TIOJTHON MEPE COOTBETCTBYET 3-4
3asiBJICHHOM TeMe
2.2 | JIorM4HOCTh U3JIOKEHHUS MaTepuaia
= 2.2.1 | Marepuan U310KeH HE JJOTUYHO, HE CTPYKTYpPHUPOBaH, 0
= Xa0TUYEH
§ 2.2.2 | HegocratouHo coOrogaeTcs JIOTHYHOCTD U3JIOKEHUS 1-2
= MaTepHana
= 2.2.3 | Marepuai U3JI05K€H B CTPOTO JIOTHYECKOU 3-4
MOCIIE0BATEIHbHOCTH
2.3 | KonuuecTBo U pa3HOOOpazue HCTOUYHUKOB MHPOpMAILIUU
2 2.3.1 | OTcyTCTBHE CMCKA HICTOYHUKOB MH(OpMAaIu 0
g 2.3.2 | Mcnosb30BaHbl OAHOTUITHBIE UCTOYHUKH MHGOPMAITIHI 1
§ 2.3.3 | Ucnonp30BaHO HE3HAYUTEIBHOE KOJUYECTBO UICTOYHHUKOB 2
g nHdopmanuu
= 2.3.4 | Mcnonb30BaHO 3HAYUTENILHOE KOJUYECTBO PA3HOOOPA3HBIX 3-4
HMCTOYHUKOB MHGOpMAIIUU
Kputepnii 3 KauecTBO 0hopMIiIeHHS HCCIEI0BATENBCKOI0 MaTepUaJIa
2 3.1 CootBetcTBHE 0OPMIICHHUS IPUHSITHIM TPeOOBAHUIM
§ 3.1.1 | Marepuas opopmiieH ¢ TpyObIMH HapyLIEHUSIMU TpeOOBaHUMN 0
£ 3.1.2 | JlonyuieHsl He3HAYUTEIbHBIC HAPYIIICHHUS TpeOOBaHUI 1-2
= 3.1.3 | Marepuan opopmiIeH TOYHO B COOTBETCTBHH C TPEOOBAHUSIMHU 3-4
MaxkcuMaabHOE KOJIMUYECTBO OaIOB 20

IlepeBoa 02/U10B B OLIEHKY

85% oT MakcUMaNbHON CyMMBI 0auioB, 20-17 6amioB — «5»
70-85 %, 16-14 0amioB — «4»
50-70 %, 13-10 GamaoB — «3»

0-49 % - «2»




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YHEHUKA

VYyeOnuk «l'eomerpusi» 10-11knaccsl. bazoBbiil u npoduibHbiil ypoBHu. ABTOpH! JI. C.
Aranacss, B. @. byty30B u n1p. Mocksa. « [IpocBemenue».

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
Metonnueckue pexomenaanun. 10-11 xnaccsr (k yaeonunky Atanacsu JI. C. u mp.)

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://edsoo.ru/
https://math-ege.sdamgia.ru
http://alexlarin.net

http://www.ege.edu.ru/



