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HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcsa 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaibHOTO rOCyAapPCTBEHHOTO
00pa30BaTeIbHOrO CTAaHJAApPTa CPEAHEro oO0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEIBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U TPaaULIUN
poccuiickoro obpaszoBanus. Peanmsarus mporpaMMbl 00ecrieqnBaeT OBJIaICHNE KITFOUEBBIMU
KOMIETCHIIMSMH, COCTaBJISIIOIMIMMH OCHOBY JUIS CaMOPa3BUTUSI M HEMPEPBHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOMIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
o0yciIoBJIeHAa TTPAKTUUECKON 3HAUYUMOCTHIO METAMPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOy4eHUss TeOMETpUU B  HANpPaBICHUH JIMYHOCTHOTO  Pa3BUTUA  OOydaroIIuxcs,
dbopmupoBanuss (GYyHKIHMOHAIBHOM MaTeMaTHYeCKOW TIpaMOTHOCTH, W3YyUYCHHS JIPYTrUX
y4eOHBIX TUCHUIUIHH. Pa3BuTHe y o0ydaromuxcs MpaBUWIbHBIX MPEICTABICHUN O CYITHOCTH
U TIPOUCXOXKJIECHUHN TE€OMETPUUECKUX aOCTPaKIIMi, COOTHOIIIEHUH PEAIbHOTO U HJEaTbHOTO,
XapakTepe OTPaKCHUsI MaTeMaTUUYECKONW HayKOW SIBICHUW M TMPOLECCOB peajbHOIO0 MHpA,
MECTE€ T€OMETPUU B CHUCTEME HAayK M POJIM MAaTEeMaTHYECKOTO MOJICIMPOBAHUSA B HAyYHOM
MO3HAHWM ¥ B TPAKTUKE CHOCOOCTBYEeT (POPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
yUaluXxcs, a TakKe KadeCTB MBIIIJICHHS, HEOOXOIUMBIX JUIS aJalTald B COBPEMEHHOM
0O11IeCTBE.

['eomeTpus sBIAETCS ONHMM M3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK 00ECIeYnBaeT BO3MOKHOCTh N3yUCHHS KaK JUCITUILINH €CTECTBEHHO-
HAay4YHOW HamnpaBJIICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, (popMHUpyeMOe MPH W3YYEHUH OOYYaIOIMIMMUCS TMOHATUWHBIX
OCHOB T€OMETPUM U TMOCTPOCHUU LIEMOYKU JIOTUUYECKUX YTBEPKICHUU B XOJ€ PEIICHUs
F€OMETPUUECKUX 3ajJlay, YMEHHE BBIIBUTAaTh M OINPOBEPraTh TMIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCS. IPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOrO IMKJIA, B YaCTHOCTH M3 Kypca
bu3nKH.

YMeHne OpUEHTUPOBATHCS B IMPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsaX NMeATenbHOCTH denoBeka. OpueHTaIusl 4eJIoBeKa BO BPEMEHH M TIPOCTPAHCTBE —
HEOOX0IMMOE YCIIOBHE €T0 COIUAIBHOTO OBITHS, (hopMa OTpakKeHHsI OKPYKAIOIIETO MHPA,
YCJIOBUE YCIEUIHOTO TO3HAHMUS W AaKTUBHOIO MpeoOpa3oBaHMsl JEHCTBUTEIHHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3zaMu OOBECIMHSICT pa3HbIC BHIBI YUCOHOW W
TPYJIOBOM JIE€SITEIBLHOCTH, ABJISIETCS OJHUM U3 MPOPECCHOHATBHO BaXHBIX Kau€CTB, IOATOMY
aKTyajbHa 3a7adya (OpPMHUPOBAHUS y OOYYAIOIIUXCA MPOCTPAHCTBEHHOTO MBIILICHHUS KaK
Pa3HOBUAHOCTH OOPa3HOr0 MBIIUJIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B IOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU M0 MHOTHM HaIPaBJICHUSIM.



Ilens ocBoeHUs mporpamMMmbl y4ueOHOTO Kypca «['eomerpus» Ha 06a30BOM YpOBHE
o0ydyeHus — oO0mIeoOpa3zoBaTeIbHOE M OOIIEKYIBTYPHOE pa3BUTHE OOYYaIOIIUXCSA Yepes
oOecrieueHUE  BO3MOKHOCTH  TNPUOOPETEHUS W HCIONB30BAHUS  CHUCTEMATHUYECKHUX
TCOMETPUICCKUX 3HAHUKN U JEHCTBUMN, CTICTIU(PUIHBIX TEOMETPUHN, BO3MOKHOCTH YCIIEITHOTO
MPOJOJDKEHUST 00pa30BaHUS IO CHEIUATBHOCTSAM, HE CBS3aHHBIM C MPHUKIATHBIM
WCITOJIb30BAaHUEM T€OMETPHH.

[IporpamMmma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHAa3HAUYCHA I O0y4aromIMXCs
CpPEeIHEW IIKOJbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpazoBanusi. Takum oOpa3om, oOydaromuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Iue MaTeMaTHYECKHEe YMEHUS, CBSI3aHHBIC CO CICIM(PUKON TeOMETpUU M HEOOXOAMMbIC
JUTSL J)KA3HU B COBPEMEHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTH H3YYHTh
reoMeTputo Oonee TIyOOKO, €ciu B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHON eI TEITLHOCTH.

JlocTkeHne 1AM OCBOGHHUS  MPOTpaMMbl  OOECIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpHOpPUTETHBIMHM 3ajadyaMu OCBOCHHs Kypca «I['comerpum» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmMupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYJIBTYPHI H

OCO3HaHHE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

e (opmMupoBaHHE TpPEICTABICHUS O MHOTOTPDAaHHHMKAX M TeJlaX BpaIIEHUS KaK o
BRXHEUIINX MAaTeMAaTHUYECKHX MOJENAX, MO3BOJISIIONIUX OIMUCHIBATh W HU3Yy4aTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opmMupoBaHHe YMEHHs PACIIO3HABATh HA YEPTEKaxX, MOJEISAX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJICHHE METOJaMHU pEIIeHUd 3aJad Ha TIOCTPOCHHUS Ha H300paKEHHIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMH MOHSITUSIMU O MHOTOTPAHHHUKAX U
TeJaxX BpaIIeHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJQJICHHE AITOPUTMAMHU PEUICHUS OCHOBHBIX TUIIOB 3a/1a4; (HOPMUPOBAHUE YMEHUS
NPOBOAUTH HECIOXKHBIE JOKAa3aTeIbHBIE PACCY)KIECHUS B  XOJ€ PEIICHHUS
CTEPEOMETPUUECKUX 33124 U 3a/1a4 C IPAKTHIECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYYaromImXcs,
MO3HABATEIFHON  AKTUBHOCTH, HCCJIENIOBATEIBCKUX  YMEHUH, KPUTHYHOCTHU

MBIIUICHUS;
e (¢opmupoBaHue (GYHKIIMOHAILHONW IPaMOTHOCTH, PEIICBAHTHONH T€OMETPUHU: YMCHHUE
pacno3HaBaTh  MPOSIBICHUS  T'€OMETPUYECKHUX  MOHATHUH, 00BEKTOB 151

3aKOHOMEPHOCTEW B PEANbHBIX JKU3HEHHBIX CUTYyalUHsIX W NPU U3YYECHUHU APYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE TEOMETPUU M CO37aBaTh T€OMETPUUYECKHE MOJIEIH,
MPUMEHATh OCBOCHHBIM TE€OMETPUYECKUN amnmapar i pelIeHUus IPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4y, WHTEPOPETUPOBATH U  OLEHUBATh IOJYYCHHBIE
pe3yJIbTaTHI.



OTnUYUTENbHOM OCOOEHHOCTBIO MNpPOrpamMMbl  SIBISIETCS  BKIIOYEHHE B KYypC
CTEpPEOMETPUM B Hayaje €ero M3y4yeHus 3a/ay, pelaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUSA, M OMNpeAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CIOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIHUPYET
MIPOTEKAHNE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO MIPEAMETA.

[Ipennoutenne OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METONY OOY4YeHUs, TO €CTb
TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKON
nesTenbHOCTU. Pa3BuTHE NPOCTPAaHCTBEHHBIX NPEICTABICHUNA Yy Yy4alluxcs B Kypce
CTEpEOMETPUM MPOBOJIUTCA 3a CUET pEIICHUs 3ajlad Ha CO3JaHUe MPOCTPAHCTBEHHBIX
0o0pa3oB M 3aJay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHbIMM oOpa3zamu. Co3naHue obOpasa
IPOBOAMTCS C ONIOPOM Ha HATJISATHOCTb, a ONIEPUPOBAHUE 0OPA30M — B YCIOBUSX OTBICUECHHUS
OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €r0 UCXOJHOIO COACPKAHUS.

OcHoBHBIE coaepxkaTenbHble JauHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MHororpanukn», «lIpsMble M MJIOCKOCTH B MHpocTpaHCTBe», «Tena BpameHus»,
«BekToppl W KOOpJIMHATHI B MPOCTpaHCTBE». {DOpMUPOBAHHE JIOTHUYECKUX YMEHUMU
pacnpenensieTcss He TOJIbKO MO COJAEP)KaTeNbHbIM JMHUSM, HO M IO ToJaM OOy4deHus Ha
YPOBHE CpEeHET0 00111ero 00pa3oBaHUsL.

Conepxxanue oOpa3oBaHMsI, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHMS
paboueil mporpaMMbl, pacrnpeieN€éHHbIM MO0 ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJAJICHUE T'€OMETPUUYECKUMH MOHATHSIMH U HaBBIKAMH OCYLIECTBIISLIOCH
MOCJIEI0BATENIBHO U MOCTYNATENbHO, ¢ COOTIOACHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAaHMs BKIIOYAJUCh B OOLIYyI0 CHCTEMY TI'€OMETPUUYECKUX IPEACTaBICHUM
o0yyaroumxcs, paciupsist 1 yriayosss e€, o0pa3ys NpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

Ha u3ydenue reomerpuu oTBOAUTCS 2 yaca B Heaento B 10 kinacce u 1 yac B HeJemnto B
11 kimacce, Bcero 3a aBa rojga ooydenus - 102 ydueOHBIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATUA CTEpeoMeTpuu. Touka, MpsMas, IJIOCKOCTb, ITPOCTPAHCTBO.
[lonsiTue 00 aKCHOMAaTHYECKOM TOCTPOSHHHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUM U
CJIIEJCTBUS U3 HUX.

B3anmHoe pacnonoxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIINECS, MAPAIIICIIbHBIC
M CKpemnuBaromuecs: npsiMbie. [lapamienbHOCTh MPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE:
napasuieibHbIe TIPAMBbIE B MPOCTPAHCTBE; MapajlIeIbHOCTh TPEX MPSIMBIX; MApaLIeIbHOCTh
OpsIMOM U TIJIOCKOCTH. YTJIBI C COHANPAaBICHHBIMU CTOPOHAMU; YTOJ MEXKIY MNPSIMBIMHU B
npoctpaHcTBe. IlapannenbHOCTh TIJIOCKOCTEH: MapajUiesibHbIE TUIOCKOCTH; CBOWMCTBA
napajuieNbHbIX TutockocTed. [IpocTeiiimme mNpocTpaHCTBEHHbIE (QUTYPHI HA TIJIOCKOCTH:
TETpa’p, KyO, mapasuiesienumei; MOCTPOEHNUE CEYSHHI.

[leprieHAUKYJISIPHOCTh TPSAMOM M TUIOCKOCTU: TEPHEHIUKYJSIPHBIE TIPSMbIE B
MPOCTPAHCTBE, MPSIMbIE MapauieJbHbIE W MEPNEHAUKYJISIPHBbIE K IJIOCKOCTH, MPU3HAK
NEPIECHANKYIIPHOCTH MPAMONM M IIJIOCKOCTH, TE€OpeMa O MpsIMOM MNEPHEHIUKYISIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJd MEXIY MPSIMOW U MJIOCKOCTBIO; IBYTPAHHBIN YTro,
JUHEWHBIA yroyn ABYrpaHHOro yria. [leprneHaukynsp U HakJIOHHBIE: pACCTOSHUE OT TOYKH
710 TUIOCKOCTH, PAaCCTOSIHUE OT MPSMOW J10 TJIOCKOCTH, MPOEKIUs (PUTypbl HA IIIOCKOCTb.
[lepneHAUKYISAPHOCTh IIOCKOCTEW: MPHU3HAK NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpEX NepHeHAUKYIApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHMKA, BBINYKIbIE U
HEBBIITYKJIBIE MHOTOIPaHHUKH; pa3BEpTKa MHOrorpaHHuka. lIpusma: N-yrojbHas npu3Mma;
TPaHU U OCHOBAHUS TMPHU3MBI, MpsMas M HAKJIOHHAs TPU3MBbI; OOKOBas U TOJHAs
NOBEpPXHOCTh npu3Mbl. [lapanmnenenunen, MNOpsAMOYTOJAbHBIA MapauieNieNUNe] W €ro
cBoiicTBa. [lupamuna: N-yronpHas mUpaMuaa, TPaHU U OCHOBAHHE MHUPAMUIbI; OOKOBas M
MOJIHAsl TOBEPXHOCTh MUPaMU/Ibl; IPaBUJIbHAS U yCEUEHHAsI MUPAMKUIA. DJIEMEHThI TPU3MBbI
n nupamuibl. [IpaBuwibHbIE MHOTOIpaHHHMKH: TOHSATHE NPABUJIBHOTO MHOTIOTPAaHHUKA,
MpaBUJIbHAS TpU3Ma W MpaBUJIbHAS TNUpaMKJIA; NpaBUIbHAS TPEYroJibHAas NUpaMuia H
MpaBWIBHBIA TeTpadnp; KyO. [IpeicTaBieHue o MpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
noaexa’ap u ukocasap. CeyeHus nNpru3Mbl U MUPAMU/IBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DNeMEeHTbl CHMMETPHUU B MUPAMKIAX, Tapajuiesienuneaax, NpaBuibHbIX MHOTOTPAaHHHUKAX.

Boluncnenue 537€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yrisl. I[lmomanb
OOKOBOW TMOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPSIMOU TMPHU3MBI, IJIOMAThs OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsAMOM mpusMbl. [lnomans GOKOBON MOBEPXHOCTH U
MMOBEPXHOCTH TMPABUJIBHOW MHUpaMHUIbl, TEOpeMa O IUIOMAAH YCEYEHHOW NHUpPaMUIBbI.
[Tonsitue 06 06BEMe. OOBEM MUPAMUIBI, TPHU3MBI.



[lono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASMU MOBEPXHOCTEM,
00BbEMaMHU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHust

[unuaapuyeckass MOBEPXHOCTh, 00pa3yroIue HUIUHIPUYECKON IMOBEPXHOCTH, OCh
UATUHIPUYECKOW TOBepxXHOCTH. [lunmuHAp: ocHOBaHMs U OOKOBasi MOBEPXHOCTb,
oOpazymoriasi ¥ OCh; IJIOIIab OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yloliue KOHUYECKOW MOBEPXHOCTHU, OCh M BEpIIMHA
KOHHUYeCKo moBepxHocTU. KoHyc: ocHOBaHME W BepiinMHa, 00pasyrolias U OCh; IUIOMIAb
OOKOBOU M TOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIollke U BhICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETp; IUIONIa[b MOBEPXHOCTH cdepbl. Bzaumuoe
pacnojiokeHue cepbl ¥ IIOCKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Tonaab cQepsol.

N3o0paxenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BépTka MIMHApPA U KOHYCA.

KomOunarum Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
ctepsr; chepa, BicaHHAs B MHOTOT'PAHHUK, WIIA TEJIO BpPAIlCHUSI.

[Tonsitue 06 o00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapauiesenuneaa u ciaeactsus u3z He€. O0bEM IMHIpa, KoHyca. O0bEM
napa v miomaas chepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAASIMHU TTOBEPXHOCTEH,
00BpéMaMH TTOJOOHBIX TE.

Ceuenuss uminuHapa (MapajuielibHO W TMEPHEHAMKYJISIPHO OCH), CEYEeHHsS KOHyca
(mapajyieIbHOE OCHOBAHUIO M IPOXOJSIIEE YEPE3 BEPILIUHY), CEUEHUS apa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockoctu M B mpocTtpaHcTBe. CIIOKEHUWE M BbIYMTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha unciio. Pa3noxkeHue BEKTOpa no TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuwiio mapaiutenenunena. Pemenue 3amgay, CBI3aHHBIX C MPUMEHEHUEM TMPABUII JCUCTBUI
¢ BekTopaMu. [IpsiMoyrosyibHasi cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopiMHATBI BEKTOPA.
[IpocTeiimme 3a7aun B KOOpAWHATAX. YToJd MeXAy BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB. BbluncieHre yrioB Mexay NpsSMbIMUA U MIIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl yueOHOro mnpeaMera «MaTeMaThkay
XapaKkTePU3YIOTCA:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOW MO3UIUMU OOYYaIOIIeToCsl KakK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOro o0OIlecTBa, MPEACTABICHHEM O MaTeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHHUM, MPOIEAYpP TPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTBIO POCCHUMCKOW Tpa)XAaHCKOW HJICHTUYHOCTH, YBAXKECHHUS K
OpOIIOMY M HACTOSIIEMY POCCHUHCKONW MATEMaTUKW, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTH)KCHUSIM POCCHUUCKUX MAaTeMaTUKOB M POCCHUUCKOM MAaTeMaTHYeCKOW IITKOJbI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTUX HAayKaX, TEXHOJIOTHAX, c(hepax YKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapoja; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, J3THUYECKOTO TIOBEAECHUSA, CBSI3aHHOTO C IPaKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U JIESITEIbHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOI'O BKJIaJ1a
B IIOCTPOEHUE YCTONUMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHMEM K MHUpPY, BKJIKOYAas OCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHWH, PaCcCyXICHHH; BOCIPUUMYUBOCTBIO K
MaTE€MAaTHYECKUM ACIEKTAM PAa3IUYHbIX BUJ0B UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYeCKHMEe 3HaHHUS B HWHTEpecax
3I0POBOTO M G€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe MHTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryiaspHas
dusznueckass aKTUBHOCTH); (DH3UYECKOTO COBEPIEHCTBOBAHMS, MPHU 3aHSATUSAX CIIOPTHBHO-
03JI0POBUTEINILHOMU JIEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM IIEHHOCTU TPYIOJIO0US; MHTEPECOM K Pa3IUNIHBIM
chepam mpoPECCHOHAIBHON  JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U  eé
MPUIOKEHUSIMUA, YMEHHUEM COBEpIlIaTh OCO3HAHHBIA BbIOOp Oyayiield mnpodeccun Hu
peanu3oBbIBaTh COOCTBEHHbBIE JKWU3HEHHBIE IUJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4ecKOMy OOpa30BaHUI0O U CamMOOOpa30BAHUIO HA MPOTSIKEHUH BCEH JKU3HU;
FOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTUYeCKOM
HaIpaBJICHHOCTH.

JKOJIOrH4ecKoe BOCIIUTAHUE:



c(OpPMUPOBAHHOCTHIO IKOJOTUYECKOW KYIBTYPHl, TOHUMAaHUEM BIIUSHUS COIMAIBHO-
HKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHOW M COIMAIBHOM CPEIbl, OCOZHAHUEM
rno0ambHOTO  XapakTepa OJKOJOTMYECKUX TpoOsieM; OpHEeHTaluell Ha TIpUMEHEHUE
MaTeMaTHYeCKUX 3HAHWM JUIsI pelIeHHs 3aJad B O0JIaCTH OKpYXKalollel cpemsl,
IUTAHUPOBAHUSA TIOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCJIEACTBUU ISl OKpY’KaoIIeH
cpensbl.

LleHHOCTH HAYYHOr0 MO3HAHMA:

c(OpMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HayKH W OOIIECTBEHHOH MPaKTUKW, TTOHUMAaHUEM MAaTEMaTHYeCKOW HAyKH Kak
cdepbl YeTOBEUECKON NeATeIHbHOCTH, JTAloB €€ pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS
[IUBIJIN3AIMNA; OBJQJICHHEM S3BIKOM MAaTEeMaTHKH W MaTeMaTHYeCKON KyJIbTypod Kak
CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENBCKYIO
JeSITeTbHOCTh WHANBHUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3yJdbTaThl  OCBOSHUSI  IpPOrpaMMbl  yd4eOHOrOo  MpeaMmeTa
«MatemaTuka» XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU
OelcmeusiMY, VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU — OCLICMBUAMU,  VHUBEPCATbHLIMU
Ppe2yIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmeus, obecneyusaiom Gopmuposanue
0a306bIX KOSHUMUBHBIX NpOYeccos obyuarwuxci (0ceoeHue Memooo8 HO3ZHAHUA
OKpyJHCcaowe20 mMupa, npuMeHenue JN02UHEeCKUX, UCCIe008AMENbCKUX ONepayuli, yMeHull
pabomams ¢ unghopmayuet).

ba3oBble Joruyeckue AecTBUA:

e BBIBIATH M XapaKTepU30BaThb CYHIECTBEHHBIE MPHU3HAKM MAaTEMATHYECKUX
00BEKTOB, MOHATUH, OTHOUICHUN MEXy TOHATUSIMH; (HOPMYITUPOBATH OMPECICHUS
MOHSITHI; YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIMU, OCHOBAHUS IS
0000ITIEHNS W CpaBHEHUS, KPUTEPUH MPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIBHBIC U
OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBISBISATh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTUBOPEYUST B
dakTax, MaHHBIX, HAONIONCHHUSIX M YTBEPXKIACHUSAX; Mpeajaratb KpPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

e JIeNIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIOYEHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEJIbHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUI
(OpsiMble U OT MPOTUBHOIO), BBHICTPAUBATh APIyMEHTAIIMIO, TPUBOJAUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

e BBIOMpaATH CHOCOO penieHUs yuyeOHOM 3ajayu (CpaBHHBATh HECKOJBKO BApHUAHTOB
peuieHus, BbIOMpaTh HauOoJiee TMOAXOMSIMIMI C  Y4ETOM  CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble ncciienoBarejbCKue 1eCTBUA:

UCIIOJIb30BaTh  BOINPOCHl KaK  MCCIEAOBATEIIbCKUHA  HMHCTPYMEHT  MO3HAHUS;
(GopMynHpoBaTh  BOMIPOCHI, ¢bukcupylomue  NpoTUBOpeUYUe,  MNpodIiieMy,
yCTaHaBIMBaTh HWCKOMOE U JaHHOE, (OpPMHPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO MO3ULINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HUCCIEIOBAHUE 10
YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOoro oO0beKTa, SBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;
CaMOCTOSITEIbHO  (popMynupoBaTh O000OIIEHHST ¥ BBIBOJALI IO pe3yjibTaTaM
OpOBENEHHOTO  HAOJIOJEHUsS,  MCCIEIOBAHMS,  OIEHMBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IEHU;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakKKe  BBIJBUTaTh
IPENOJNIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmaunmeii:

2)

BBISBJIATH AeUUINTH HHPOPMAILIUU, JTAHHBIX, HEOOXOIUMBIX JJisi OTBETa Ha BOIPOC
U JIJIS pelIeHUs 3a/1auH;
BbIOMpaTh HH(OpPMAIMI0O M3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIMU3HPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIMIO PA3JIMYHBIX BUIOB U (popm
IPEACTABICHUS;
CTPYKTYpUpOBaTh HMHGOPMAILMIO, TMPEACTABIAThL €€ B pa3iIudHbIX (dopmax,
WLUTIOCTPUPOBATH TpadUyECKU;
OLICHMBATh HAIEKHOCTh MHGOPMAIMH IO CAMOCTOATENHHO C(HOPMYIHUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvhuie KOMMYHUKAMUGHbIE Oeticmaus, obecneuusaiom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUUXCAL.
OO01menue:

BOCIIpUHUMATh U (HOPMYITUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TNHUCBMEHHBIX TEKCTAaX, JaBaTb IIOSCHEHUS IO XOAYy peELIeHUsd 3aJauH,
KOMMEHTUPOBATH MOJIYUYECHHBIN pPE3YJIbTaT;

B Xojie OOCYXIEHHWs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, pelaeMol 3ajJavyd, BBICKAa3bIBaTh WJIEW, HAICJICHHBIE Ha TOUCK
pELICHUS; COMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMHU JPYTHX YYaCTHUKOB
auanora, oOHapy)KWMBaTh Pa3IMYUEe W CXOJICTBO MO3UIINN; B KOPPEKTHOH (opme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3yIbTaThl PELHICHUS 3aJayd, SKCIIEPUMEHTA, WCCIEIOBaHMUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

CoTrpyaHn4yecTBo:

MMOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATIBHOU PaObOTHI
IpU pelIeHUH Y4eOHBbIX 3a/ady; NPUHUMATHb I1€Jdb COBMECTHOM JEeATENbHOCTH,
IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacnpelnensaTb BUIBI padoT,



JIOTOBApUBAThCs, OOCYXKJaTh MPOIECC U PE3yJlbTaT paboThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIFOACH;

e YyYacTBOBaTh B TIpPyHmoBbIX (opmax padoTel (0OCY)XIeHUs, OOMEH MHEHH,
«MO3TOBBIC HITYPMbD» U UHBIE); BBIMIOJHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JIEUCTBUA C APYTMMH WICHAMH KOMaHJIbl; OLIEHUBATh KAY€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBUS.

3) Vuusepcanvnvie pecynsamuenvie Oevicmeus, obecnewusaiom Gopmuposanue

CMBICI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranusanus:

e COCTaBJATH IUIAH, aJITOPUTM PEILIEHUS 3a/1a4u, BEIOUpATh CIOCO0 PEICHUS C YUETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHM TO3HABATEIBHOM pedieKCMM KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUN U MBICIUTENBHBIX MPOILIECCOB, WX PE3YyJbTaTOB; BIAJETh CIOCOOAMHU
CaMOMPOBEPKU, CAMOKOHTPOJISI MpoLiecca M Pe3ysibTaTa PElIeHUs MaTeMaTHYeCKOM
3a/1auu;

e TPEIBUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJ1auH,
BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3yJibTaTa IEIH W YCJIOBHUSIM, OOBSICHATH MNPUUMHBI
JOCTIKEHUSI WJIM HEJIOCTUKEHUSI Pe3yJbTaTOB NEATEIbHOCTH, HaXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh MOHATHAMU: TOYKA, MPSMas, IIIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPUM M CICJACTBHS W3 HUX INIPU  PCIICHUHU
FCOMETPUYCCKUX 3a/1a4.

OnepupoBaTh TOHATHSAMH: IMAPAJUICTBHOCT, M IEPHEHIUKYJISIPHOCTh TPSIMBIX U
TTIOCKOCTEM.

KiraccugunmpoBath B3aMHOE PacIoOIOKEHHUE MPSIMBIX U INTIOCKOCTEH B IPOCTPAHCTRBE.

OnepupoBaTh TOHSATHSIMH: JBYTPAaHHBIA yTrojd, TpaHUd JABYTPaHHOIO yria, pedpo
JIBYTPAHHOTO yTJa; JUHEHHBIN yTOoJl ABYTPAHHOTO yIJja; IpaJyCcHas Mepa ABYTPaHHOIO YIJIa.

OnepupoBaTh MOHATHIMU: MHOTOTPAHHHK, BBITYKJIBI M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOIpaHHUKA, IPaBUILHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOIPAHHUKOB (ITUpaMua; IPU3Ma, IPSIMOYTOJIbHBIN
napasnienenunes, kyo).



KnaccudpunmpoBath MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS ISl  KjaccU(UKaIuu
(BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MPABUJIbHbIE MHOTOTPAHHUKH, MpPsSIMbIE M
HAKJIOHHBIE MTPU3MBI, TapaJIJIEICTUIIC IbI).

OmnepupoBaTh MOHATUIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH NPUHITUTIBI TOCTPOCHUSI CEUCHUH, UCTIONB3Ysl METO/I CIEO0B.

CtpouTh ceyeHHUs MHOTOTPAHHMKOB METOJOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXJACHUE TEOMETPUYECKHMX BEIUYMH MO o0paslaM WIn
alropuTMaM, TMPUMEHSsS] U3BECTHBIC AaHAJTUTUYECKUE METOJbl MPU PEIICHUU CTaHAapTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYUCIICHHE PACCTOSHUNU MEXIY JABYMS TOYKAMH, OT TOYKU JI0
IPSIMOM, OT TOYKHU JIO TIIIOCKOCTH, MEXKYy CKPEIIUBAIOIUMUCS MPSIMBIMHU.

Pemate 3amaum Ha HaxXOXJICHHUE TEOMETPUYECKHMX BEJIUYMH MO o0pasiaMm WIu
aIropuTMaM, TMPUMEHSSI U3BECTHBIC AHAJTUTUYECKUE METOJbl MPU PEIICHUU CTaHIAAPTHBIX
MaTeMaTHYEeCKUX 3a7a4 Ha BBIYKMCICHUE YIJIOB MEXIY CKPEIIMBAIOIMIMMUCA TPSIMBIMH,
MEXy MPSIMOU M TUIOCKOCTBIO, MEXKTY TIJIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boeruncnsats 00bEMBI U TIJIONIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, TUpamMuIa)
C TIpUMEHEHHEM (POPMYI; BBIYUCIATH COOTHOIICHUS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,
00béMamMu 1TOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSIMU: CHUMMETPHUSI B TMPOCTPAHCTBE;, IEHTP, OCb U IJIOCKOCTh
CUMMETPHH; [IEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekats, npeoOpa3oBhIBATh U UHTEPIPETUPOBATh  WH(MOPMAIUIO 0
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKaX.

[IpumensaTe reomerpuueckue GakTbl i1 pPEIIeHUs CTePEOMETPUYECKUX 3ajad,
MPEINONIAraloiX HECKOJIbKO I1aroB PEIIeHHs, €CIU YCIOBUS MPUMEHEHHS 3a/1aHbl B IBHON
dbopwme.

[TpumeHsATH IpOCTEHIITNE MPOTPAMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUYECKUX 3aad.

[IpuBoaUTh TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAEC U KHU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATh PEAJbHbIE CUTYyalluu U
MPUMEHSTh W3yYEHHbIC TMOHATUS B IMPOIECCE IOUCKA PEHIeHUs MaTeMaTHYEeCKU
chopMyIHpOBaHHON MPOOIEMBI, MOIETUPOBATh peabHbIC CUTYAllUd HA SI3bIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCII0JIb30BAHHEM T€OMETPUUECKUX OHSATUN U TEOPEM,
anmaparta anreOpbl; pemarb MNpPakTUYEeCKWe 3a7adyd, CBA3AHHBIE C HaxXO0XJACHUEM
F€OMETPUUECKUX BEITUYUH.

11 KIIACC

OnepupoBaTh  MOHATUSIMHU:  UWJIUHJIpPUYECKAss  TMOBEPXHOCTh,  OOpasyromiue
UMAJTUHIPUYECKOW TMOBEPXHOCTH; UMIUHJP; KOHUYECKAsl I[OBEPXHOCTh, O0Opa3yroiine
KOHMYECKOI OBEPXHOCTH, KOHYC; chepruuecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map).



OOBIACHATH CLIOCOOBI MOIYUYEHHS TEJl BPALICHUS.

KnaccudunnpoBath B3aMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
IApOBOM CIIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CJIOS; MIAPOBOM CEKTOP.

Boruncnsats 00bEMBI U TUIOIIAM TTOBEPXHOCTEH T BpaIllEeHUs, TEOMETPUUYECKUX TEJl C
MpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U OMUCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAsE B MHOTOTPAHHUK WUJTU TEJIO BPAIllCHHUS.

BbIuncnsaTh COOTHOIICHUSI MEXKy TUIOMIAISIMU TTOBEPXHOCTEN M 00BbEMaMU TTOAOOHBIX
TEN.

N3o0paxate mzyyaempie GUTYpbl OT PYKH M C NMPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BRIHOCHBIC) IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMS TeJl BpalleHUS.

N3Bnekars, MHTEPHPETUPOBATH U npeoOpa3oBbIBATh UHGOpPMALIUIO 0
IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JIE€MCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1aJ1alO0T.

[IprMeHATs TpaBUIIO MapajuiesIenuIle1a.

OnepupoBaTh NOHATUSMH: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXKJIYy BEKTOPaMHU, CKaJISIPHOE
IIPOU3BECHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMmy BEKTOpPOB M IPOM3BEICHUE BEKTOpa Ha YHCIO, YIOd MEXIY
BEKTOpPaMH, CKaJISIpPHOE MPOU3BEIACHUE, PACKIAAbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT.

[Ipumensate reomerpuueckue GakThl M1 PEIICHUs CTEPEOMETPUYECKUX 3ajad,
IIPEAIIOIAraIINX HECKOJIBKO IIar0B PELICHHUS, €CIU YCIOBUs PUMEHEHUS 3a/1aHbl B IBHOU
dbopme.

Pemate nmpocreimmne reoMeTpUYECKHME 3aJadyd  HAa  [PUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemate 3amaun Ha [0KAa3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHWW W HAXO0XICHUE
F€OMETPUYECKUX BEIIMYMH MO 00pa3liaM WM ajJropuTMam, MPUMEHSS U3BECTHBIE METObI
[IPY PELICHUMN CTaHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IprMeHATs TPOCTENIIINE NPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a]1a4.

[IprBOoAMTE HpUMEpPHl MAaTEMAaTUUYECKHMX 3aKOHOMEPHOCTEN B MPUPOJAE U IKU3HH,
pacno3HaBaTh NPOSABICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IprMeHATh ONYyUYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC CUTYAIlUUA U
MPUMEHATh H3YYEHHbIC TOHATHS B MPOLECCE TNOMCKAa PEIICHUS MaTeMaTHYECKU
chopMylIUpOBaHHON MPOOJIEMbI, MOJIETUPOBATh peajbHbIE CUTYallUd Ha SI3bIKE T€OMETPUU,



HCCIIEIOBATh MOCTPOEHHBIE MOJEIH C UCIIOJIH30BAHUEM F€OMETPUUECKUX MTOHATUN U TEOPEM,
anmaparta anreOpbl; pemarh NpakTUYEeCKUe 3a7adyd, CBA3AaHHBIE C HaxO0XJICHUEM
F€OMETPUUECKUX BEITUYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10 0 0 bubmorexa [IOK
IT .
) pSIMBIE M TTIOCKOCTH B TIPOCTPAHCTBE ) 12 1 0 Butmorexa LOK
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepneH)ImiynslpHOCTL MPSIMBIX 12 0 0 BuGmiorexa [IOK
II0CKOCTE
4 VYTibl MEXIY IPSIMBIMU U TJIOCKOCTSIMU 10 1 0 bubnuoreka [IOK
5 MHororpaHHuKH 11 1 0 bubmuorexa [JOK
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 0 bubmuorexa [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1 0 bubmuorexa [JOK
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiejioB U TeM uugpoBbie

Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe

padoTsbI padoTsbI
pecypchbl
Tena Bpaiienus 12 bubnuoreka [JOK
OOBEMEBI TET 5 1 bubmmoreka [{OK
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 bubnuorexa [JOK
1
OBTOPEHHE, O606H16HI:I€, 7 1 BuGmorexa LIOK

cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mecsin. Cs3b ¢
Ne nugposbie .
Tema ypoka Konrpoasubie | IlpakTuueckue NporpamMMou
n/n Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI BOCIIUTAHUS
pecypchbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUHN: TOUKA,
npsiMasi, TNIOCKOCTh, TpocTpancTBo. [IpaBuia C 5
CHTSIOPH
1 N300pakeHUS Ha PUCYHKAX: H300pakeHUS 1 0 0 bubmmoreka [JOK P .
. Jlenn 3HaHUMI
TUTOCKOCTEH, MapajuIeTbHBIX MPSMBIX
(OTpe3KoB), cepeIUHbI OTpPE3Ka
[MoHsITHS: IepeceKarOIINeECs MII0CKOCTH
2 P ’ 1 0 0 Bubmuoreka IIOK CenT0ph
MepeceKaroIInecs mpsiMasi | IIIOCKOCTh
[MoHsITHS: IEpeceKarOIIUECs II0CKOCTH
3 P ’ 1 0 0 Bubauroreka IIOK CeHTsa0ph
TIepeceKaroIInuecs mpsiMasi | IIIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pakeHUEe MHOTOTPAaHHUKOB Ha 1 0 0 bubnuorexa [JOK CeHts10pb
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEIKAX
CeHTs10pb
HadanbHble cBelicHUs 0 KyOe ¥ MUpaMu/e, MeKayHapOIHbIH
5 UX pa3BEPTKU U Mojenu. CeueHust 1 0 0 bu6mmoreka [JOK JIeHb
MHOTOI'PaHHUKOB pacrpocTpaHeHHsI
IPaMOTHOCTH
HavaneHbie cBeieHus 0 KyOe U MUpamue,
6 ux pa3BEépTku u Mojenu. CeueHus 1 0 0 bubnuoreka [IOK CenTs10pb
MHOTOTPaHHUKOB
[TonsiTne 06 aKCHOMAaTHYECKOM MOCTPOECHUH
7 P 1 0 0 bubnuorexa [IOK Cents0pb
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U




CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

IIOCKOCTH: TCTpAdP, KY6, NnapajICJICIIUIIC T

8 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U bubnuorexa [JOK Cents0pb
CIICZICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U bubnuorexa [JOK OKTs10pb
CIICZICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH OK16pE
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U bubnuotexa [JOK
CIIEICTBUS U3 HUX Hetts Yuutens
B3anMHoOe pacnosiokeHue npsiMbIX B
11 MIPOCTPAHCTBE: MEepECcEeKaroIINecs, bubnuoreka [JOK OkTa0pb
napajuieNIbHbIe U CKPEIIUBAOITHECS TIPSMBIC
[MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajiebHbIe prﬂ\fble B BuGmorexa LIOK OKT56pb
MIPOCTPAHCTBE; MaPaAJIEIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEHN B
13 npocTtpanctse: [lapannenbHOCTh MPAMOU 1 bubnuorexa [JOK OkTs16pb
IJI0CKOCTH
14 VYTIIBl ¢ COHaNPaBJICHHBIMUA CTOPOHAMH bubnuorexa [JOK OkTs16pb
15 YT0J1 MeXy IPAMBIMHU B IPOCTPAHCTBE bubnuorexa [JOK OkTs16pb
16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE bubnuoreka [JOK OxTs0pb
17 [TapanienbHOCTh MIOCKOCTEH: BuGmorexa [OK HosGps
napauieNbHbIe MI0CKOCTU
18 CBolicTBa napayuIeIbHbIX INIOCKOCTEN bubnuorexa [IOK Hos6pb
Hos6pb
19 [Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI HA BuGmmorexa [OK 135 net co ans

poxnaenus A. H.
Tymonesa,




COBCTCKOI'O

aBHAKOHCTPYKTOpa
20 [Toctpoenue ceuenuii bubmuorexa [IOK Hos16pb
21 ITocTpoenue ceueHnnit bubnuorexa [JOK Hos6pp
KonTpomnsHas padora o Teme "[Ipsimbie u
22 IUTOCKOCTH B mpocTpancTse. [lapamiensHocTh bubmmoreka [IOK Hos16pb
MPSIMBIX U IJIOCKOCTER"
IlepneHAMKYASIPHOCTD OPSMOM M TIJIOCKOCTH
23 P P P bubmorexa [IOK Hos16pp
MEPIICHIUKYIISIPHBIC TIPSIMBIC B TIPOCTPAHCTBE
IIpsimMbie apasnenbHbie 1
24 P P bubnuoreka [JOK Hos6pp
MEePICHIUKYIISIPHBIC K ITIOCKOCTH
Jexabpb
m Jexkama
sIMBI€ MTapajieJIbHbIC 1
25 P P bubmmoreka [JOK ACTETHYECKOTO U
MEePICHIUKYIIIPHBIC K INIOCKOCTH
TEXHUYECKOTO
IAKIJIa
TIpu3Hak mepHeHIUKYIIPHOCTH OPSIMOU U
26 P P YIAP p bu6moreka [IOK Jexabpn
TIJIOCKOCTH
[Ipu3nak nepneHIuKyISpHOCTH IPSIMOi U
27 P P YHP P bu6moreka [IOK Jexabpb
TIJIOCKOCTH
TeopeMa o OpsIMOH NEPHIEHIUKYIISIPHON
28 P P P YP bu6moreka [IOK Jexabpb
IJIOCKOCTH
Teopema o OpIMOH NEPIEHAUKYIIIPHOM
29 P P P YP bubnuoreka [JOK Jlexabpb
IIJIOCKOCTH
Teopema o0 OpIMOH NEPIEHANKYIIIPHOM
30 P P P YP bubnuoreka [JOK Jlexabpb
TIJIOCKOCTH
[lepieHIUKYNSAp ¥ HAKIIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT bu6mmoreka [JOK JHexabpb
MPSIMOM JI0 TIIIOCKOCTH
32 [lepneHIuKyIsIp U HAKJIIOHHBIE: PACCTOSTHUE bubnuorexa [IOK JexaOpb




OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUAE OT bubmmoreka [JOK SHBaph
PSIMOM 10 IIJIOCKOCTH
[lepnenauKyIIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT bubnuorexa [JOK SluBapb
MPSIMOM 10 MIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOit
35 poctp 4 y P bubmorexa [IOK SlaBapn
U TUJIOCKOCTBIO
BYIpaHHBIN YTOJI, TUHEUHBIA YTOJI
36 Ayrp yroi a bubnrorexa [IIOK | SuBaps
JBYTPAHHOTO yria
BYIpaHHBIN YTOJI, TUHEUHBIN Yol
37 Ayrp yroi 4 bubnrorexa [IIOK | SuBaps
JBYTPAHHOTO yria
IlepneHIUKYIIPHOCTD IIOCKOCTEN: IPU3HAK
38 P yip p . bu6moreka [IOK SAuBapp
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEN
IlepneHIUKYIIPHOCTE IIOCKOCTEN: IPU3HAK
39 P yip p N bu6moreka [IOK SAuBapp
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCTEN
[lepneHMKYISPHOCTD INIOCKOCTEMN: TPU3HAK
40 P yip p N bu6moreka [IOK depanb
MEPIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTEN
deBpatib
" Boenno-
41 Teopema o TpEX nepHeHANKYIIpax bubnuoreka [JOK
MaTpuoTHYECKast
JieKazia
42 Teopema o0 TpEX NMepHeHAUKYISIpax bubnuoreka [JOK deBpaiib
43 Teopema o0 TpEX nepHeHAUKYIApax bubnuorexa [IOK Ddespanb
KonTtponsHas pabota o Temam
HH
EpPHEeHAUKYJIAPHOCTD MPSAMBIX U
44 P Y2p P bubnuorexa [IOK deBpanb

miockocTen" U "YTIIbl MEXKIY IPSIMBIMU U
miockoctsamu"




45

[ToHATHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBHI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTI'OTpaHHUKA

bubnuoreka [IOK

despaib

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAKJIIOHHAs
IIpU3MBbl; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

bu6mmoreka [{OK

despaib

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJlesIenuIe]l ¥ ero CBoMcTBa

bu6moreka [IOK

deBpanb

48

[Inpamuia: N-yrojpHasi NMpaMKua, TPaHA U
OCHOBaHHUE NHpaMU/Ibl; OOKOBas U MOJIHAS
[IOBEPXHOCTh IIUPaMU/IbI; IIPAaBUJIbHAS U
yceu€HHas nmupaMmuaa

bu6moreka [IOK

Mapt

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIPaBUJIbHBIN TeTpa’Ip; KyO

bu6moreka [IOK

Mapt

50

HpeI[CTaBJ'IeHI/IC O IMpaBUJIBHBIX
MHOI'OrpaHHHUKaXx: OKTa’ap, J0ACKasAp U
HKOCas’ap.

bu6moreka [IOK

Mapt

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH, PSMOM, TIIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUPAMUJIAX,
napajuieNienuneax, NpaBUIbHbIX
MHOTOTPaHHUKAX

bubnuoreka [JOK

Mapt

52

Brluucnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, MuaroHa u, yribl

bu6mmoreka [JOK

Maprt

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb

bu6mmoreka [JOK

Maprt




OCHOBaHUH, TeopeMa 0 OOKOBOM
IIOBEPXHOCTH MIPSMOM IIPU3MBI

[Tnomaas OOKOBOM MOBEPXHOCTH U
IMOBCPXHOCTHU HpaBHJ’ILHOfI nmupaMubl,

54 . 1 0 0 bubmmoreka [JOK Armpenb
TEOpeMa O IUIOMA I OOKOBOW MOBEPXHOCTH
YCEUEHHOM MUpamMu/Ibl
55 Kowrpomeras pabora no Teme 1 1 0 bubmmoreka [IOK Anpenb
"MHororpaHHUKHT"
56 [Tonsitrie 06 00BEME 1 0 0 bubmmoreka [JOK Anpens JleHe
KocmonaBTuku
57 O06bEM TUpaMuUIBI 1 0 0 bubnuorexa [JOK Arnpens
58 O06BEM TUpaMuUIBI 1 0 0 bubnuorexa [JOK Arnpens
59 O06bEM TUpaMuUIBI 1 0 0 bubnuorexa [JOK Arnpens
60 O06BEM TUpaMuUIBI 1 0 0 bubnuorexa [JOK Arnpens
61 O06BEM TTPU3MBI 1 0 0 bubnuorexa [JOK Armpenb
62 O06BEM TTPU3MBI 1 0 0 bubnuorexa [JOK Maii
63 O06BEM TTPU3MBI 1 0 0 bubnuorexa [JOK Maii
64 KonTtponbHas paf?'oTa 1o Teme "OO0BEMBI 1 1 0 BuGmorexa [OK Mait
MHOTOT'PaHHUKOB
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceuenmii B 1 0 0 bubnuoreka [JOK Maii
MHOTOT'PaHHUKE
[ToBTOpeHue, 0000IICHNE CUCTEMATH3AIUS
3HaHUH. BbIYncIIeHNnEe pacCTOSHUINA: MEXTY
66 JIBYMsI TOYKaAMH, OT TOYKH J0 TPSIMOH, OT 1 0 0 bu6mmoreka [JOK Mait
TOYKH /IO TNIOCKOCTH, MEX]TY
CKPEIIHMBAIOIIUMHUCS TTPSIMBIMU
67 HroroBas koHTposbHAs paboTa 1 1 0 bubnunoreka [JOK Maii
68 IToBTOpEeHue, 0000IIEHNE CUCTEMATH3AIUS 1 0 0 BuGmorexa LIOK Mait

3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY




CKPEILIMBAIOIIMMHUCS PSIMBIMU, MEKTY
MPSAMOU U TJIIOCKOCTBIO, IByTPaHHBIX YIJIOB,

YIII0B MEXKY TII0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThl

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
Hble pecypchbl

Cdepa u map:
LCHTP, PaANYC,
JTHAMETP;
TUIOIIA/Th
TIOBEPXHOCTH

cdepbl

B3anmuoe
pacroyioxenne
cdepsl 1
TJIOCKOCTH;
KacaTeJTbHas
TJIOCKOCTH K
chepe;
I0LIa/1b
chepsl

N3obpaxenune
cdepsl, mapa

Ha TJIOCKOCTH.
CedeHus mapa

Hunuaapudeck
ast
MTOBEPXHOCTb,
oOpazyromue
UWIMHAPUYECKO
1 IOBEPXHOCTH,
0Ch
UWIMHAPUIECKO
1 IOBEPXHOCTH

Hununaap:
OCHOBaHHS U
OokoBast
MIOBEPXHOCTb,
oOpa3ymomas u
OCh; IUIOIIATb
OOKOBOM U
MOJIHOM
MMOBEPXHOCTHU




N3ob6paxxenue
WIMHApA HA
TUIOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
IWIAHIPA
(TI10CKOCTHIO,
napasuieabHON
WA
MEPIICHAUKYIISP
HOU OCH
IUAITUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOMN
TTOBEPXHOCTH,
OCh ¥ BEPIIMHA
KOHHYECKOMN
MTOBEPXHOCTH

Konyc:
OCHOBAaHME U
BEpIINHA,
oOpasyromas u
OCh; ILJIOIIAb
OOKOBOH U
MOJTHOM
MMOBEPXHOCTHU

VceuéHHplit
KOHYC:
oOpa3ymomiue u
BBICOTA;
OCHOBAaHMA U
OoKoBas
MOBEPXHOCTh

10

N3o6paxenue
KOHYCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus
KOHYyca




(T10CKOCTHIO,
NapajuieIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOASAIIEN
gepes
BEpILHHY)

11

KomMmOunamnus
TEJ BpaICHUS U
MHOTOTPAaHHUKO
B

12

MHororpaHHuk,
OTMCAHHBIN
0K0JI0 chepsl;
chepa,
BMHCaHHAs B
MHOTOTPaHHUK
WM B TEJIO
BpaIleHUs

13

ITousarue 06
00BEMe.
OcCHOBHBIC
CBOMCTBA
00BEMOB Tell

14

O0BéM
HIHH]IPA,
KOHyca

15

O06bEM mapa u
TUTOIIATb
chepsl

16

I[TonoGOHbIE TETA
B
MPOCTPAHCTBE.
CooTHOIIEHUS
MEXIY
IUTOLIAAIMH
IIOBEPXHOCTEM,
00BEMaMH
MOJOOHEBIX TEI

17

KoHnTtponpHas
paboTa 1o

temam "Tena
BpaieHusd" u




"O0bemsbl Ten"

18

Bekrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

19

Cinoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpA Ha
qHCII0

21

Pasznoxenne
BEKTOPA IO
TpEM
HEKOMIUTAHAPH
BIM BEKTOpaM.
[IpaBuno
napajuiesenue
hit:}

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuI
TNIEUCTBUI C
BEKTOpaMH

23

[IpsimoyronsHa
s cucTeMa
KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopnunatsl
BEKTOpa.
[Ipocreitmme
3a/1aud B
KOOpJIuHaTaxX

24

Yron mexny
BEKTOpPaMHU.
CkansipHoe
MPOU3BEICHUE
BEKTOPOB

25

Brraucnenue
YTJIOB MEXIY
MPSIMBIMU U

MI0CKOCTSIMU




26

KoopaunarHo-
BEKTOPHBIN
METO/ IpU
pelieHuun
T€OMETPUYUECKHI
X 3a7a4

27

KontponbHas
pabota 1o Teme
"BexTopsl 1
KOOpAMHATHI B
npocrpaHcTee”

28

[ToBTOpEHME,
000011eHNe U
cUCTeMaTu3aIu
s 3HAHUI.
OcHoOBHBIE
¢burypsi,
(baxThl,
TEOPEMBI Kypca
IJIAHUMETPUU

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aiu
s 3HAHU.
OCHOBHBIE
¢burypsi,
(haKThl,
TEOpPEMBI Kypca
IJIAaHUMETPUU

30

[ToBTOpEHME,
000011eHE U
cHCTEMAaTH3aIH
s1 3HAHUH.
3amaun
IJIAHUMETPUHU U
METOIBI UX
pelieHus

31

[ToBTOpEHue,
00001IeHHE 1
cHCTeMaTH3aIu
s1 3HAHUH.
3amaun
IJIJAHUMETPUU U




METO/IbI UX
pelLIeHus

[ToBTOpEHuUE,
o0o0mienue u
CUCTeMAaTH3aIH
s1 3HAHU .

32 OcHoBHBIC 1
burypsl,
(axTsl,
TEOPEMBI Kypca

CTEPEOMETPUU
Hrorosas
33 KOHTPOJbHAS 1 1
pabota
[ToBTOpEHME,
34 00001IeHNE 1 1
cHCTeMaTH3aIln
sl SHAHUM
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0
ITPOIT'PAMME
YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FTEOMETPHSI.
I'eometpus, 10-11 knacceel/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkimonepHoe odmiectBo «M3marensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues, 2.1". [To3nsk, JI.C. Kucenesa
I'eometpust 10 — 11 xmaccer: YueOHUK A1 00111€00pa30BaATENbHBIX YUPEKICHUH.
M.: [Ipocsemienne, 2010 r.

7. b.T. 3ud, B.M. Meiinep, A.I'. baxanckwuii 3agaun no reomerpun ais 7 — 11
knaccoB M.: IIpoceemienue, 2004 r.

8. b.I'. 3ud Anmaktudeckue matepuaisl mo reometpun st 10 xkmacca, M.:
[Ipoceenienune, 2004.

9. Caakasiu C.M., byry3oB B.®. U3yuenne reomerpuus 10-11 knaccax:
Meronnueckue pekoMeHaanuu K yaeonuky: Kaura s yanrens.M.:
ITpocsenienne,2003

10. 3BaBuu JI. U., Pa3snoBckuit A. P., Takym E.B. HoBble KOHTpOJIbHBIE 1




MIPOBEPOUHBIE PAOOTHI

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

www.edu.ru (caiit MunuctepctBa O6pazoBanus u Hayku P®D).

2. www.school.edu.ru(Poccuiickuii 0011eo0pa3oBaTeIbHbIN TOPTAN).

3. www.pedsovet.org (Beepoccuiickuii IHTepHET-TIEICOBET)

4. www.fipi.ru(caiit ®@eaepaabHOr0 HHCTUTYTA TEIarOTHYCCKUX U3MEPCHHUI ).
5. www.math.ru(MuTepHeT-noaaepxKa yauTened MaTeMaTHKH ).

6. www.mccme.ru (cai'T MoCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MAaTEMaTHIECKOTO
oOpaszoBaHus).

7. WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH)

8. www. som. fsio.ru (cereBoe 00beIMHEHNE METOIMCTOB)

9. http:// mat.1september.ru (caiiT razetsl «MaTeMaTHKa)

10. http:// festival.1september.ru (pecruBanp negarorndeckux uaei « OTKPBITHIN
YPOK»)

11. www.eidos.ru/gournal/content.ntm (MutepheT - xkypHai «9Hmaoc»).

12. www.exponenta.ru (oGpa3oBaTeiabHbI MAaTeMaTHUECKUI CallT).

13. kvant.mccme.ru (asiekTpoHHAs Bepcus kypHaia «KBaHT».

14, www.math.ru/lib (s;exTponHast MaTeMaTndeckas OMOIHOTEKA).

15. http:/school.collection.informika.ru (eaunas komtekus nudpPOBBIX
00pa3oBaTeIbHBIX

pecypcoB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 kimaccsr).

17. http://teacher.fio.ru (megarornueckas Mactepckas, ypoku B HTepHETE U
apyroe).

18. wwwe.uic.ssu.samara.ru (myreBoauTenb «B Mupe HayKu» I HIKOJIBHUKOB).
19. http://mega.km.ru (Merasuiukinoneaus Kupunna u Medomus).

20. http://www.rubricon.ru,

21. http://www.encyclopedia.ru

22. http://lypoxmatemaruku.pd/index.php?option=com_content view=article id=9
Itemid=4

23.bubmnoreka [IOK

OueHuBaHue NMpeJIMETHBIX Pe3yJbTATOB
no yue0Homy npeamerty «MartemaTuka» ®roc 000
I[J'ISI OLNCHUBAHUA IMPECAMCTHBIX PE3YyJIbTATOB IIO y‘le6HOMy peaMEeTy «MaremaTtuka

OHpeﬂeHeHO IIATh ypOBHeI\/’I I[OCTI/I)KGHI/Iﬁ y‘IaH_[I/IXCH, COOTBCTCTBYIOH_[I/IX OTMECTKaM OT «5» a0
«1».

baszoeviti _yposenv NOCTHXKEHUI — ypPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOEHHE
y4eOHBIX JIeHCTBHI C OMOpPHON CHCTEMOM 3HaHMH B paMKax JAuamna3oHa (Kpyra) BBIJICIEHHBIX
3agau. OBnasieHre 6a30BbIM YPOBHEM SIBISIETCS 00CMAamMouHbiM I IPOJODKEHHS] 00y4YeHus Ha
cliefylolel CTylneHu o0pa3oBaHMs, HO HE IO NPOQMIBHOMY HampaBieHuio. JlocTimxeHuto
0a30BOr0 YpOBHSI COOTBETCTBYET OIIEHKA «YIOBIETBOPUTENBHO» (MM OTMETKa «3», OTMEeTKa



«3auTeHoy). IIpeBpiieHne 6a30BOT0 YpOBHS CBUICTEILCTBYET 00 YCBOCHUU OMOPHON CHCTEMBI
3HAaHUN Ha YPOBHE OCO3HAHHOI'O ITPOM3BOJILHOIO OBJIAJICHUS Y4EOHBIMU JEHCTBUSMH, a TAKKE O
Kpyrosope, mmpoTe (MiIu u30UpaTeabHOCTH) HHTEpecoB. LlenecooOpa3Ho BRIIEIUTH CIEAYIOIINE
7IBa YpOBHSI, IPEBBIIIAONIIE Oa30BbIi:

*NOGLIUEHHDIL YPOBEHb NOCTKEHNUS IUIAHUPYEMBIX DPE3YyJIbTaTOB, OLEHKA «XOPOLIO»
(ot™eTka «4»);

*@bICOKULL  YPOBEHb NOCTIKEHUSI IUIAHUPYEMBIX pPE3Yy/IbTAaTOB, OLIEHKA «OTIIMYHO»
(ormeTrka «5»). lloBbllIEHHBIH M BBICOKMH YPOBHHM JOCTHXKEHHS OTIMYAIOTCS IO IOJHOTE
OCBOCHHUSl IUJIAHUPYEMBIX pE3Yy/lbTaTOB, YPOBHIO OBJAJACHUS Y4EOHBIMM JAECUCTBUAMHU U
c(hOPMHUPOBAHHOCTHIO UHTEPECOB K JTAHHOU MPEAMETHOM 00J1acTH.

WunuBuayanbHble  TpaekTOpudM  OOydeHMs]  OOydYaroIMXCs,  JIEMOHCTPUPYIOIIMX
TOBBIIICHHBIA W BBICOKHI YPOBHH JIOCTHDKCHHI, Ielecoo0pa3sHo (opmMupoBath ¢ y4ETOM
MHTEPECOB JTUX OOy4aromMXcsi M MX IUlaHOB Ha Oynymiee. [lpm Hanmnumm ycTOWYMBBIX
MHTEPECOB K y4eOHOMY IIPEIMETY U OCHOBATEIbHON MOATOTOBKH MO0 HEMY TaKue 00yJaroIuecs
MOTYT OBIThb BOBJIEUEHBl B IPOEKTHYIO JEATEIbHOCTb 0 MPEIMETY M COPUEHTHPOBAHBI Ha
MIPOJIOJKEHHE 00YUEHHU B CTApILUX KJlaccax Mo JaHHOMY Npouito.

JUia onucaHus MOATOTOBKU OOYyYaroIIMXCS, YPOBEHb JOCTH)KEHHUH KOTOPBIX HMKE
0a30BOTO, 11€1€CO00Pa3HO BBIICTUTH TAKXKE JIBA YPOBHS:

*HU3KUL YPOBEHb NTOCTIHKEHUH, OIEHKa «IIoX0» (0TMeTKa «1», «2»), He JTOCTHIKEHUE
6a30Boro ypoBHs (MOHMKEHHBIN M HU3KUN YPOBHHU JOCTHXKEHMH) (PUKCHUPYETCS] B 3aBUCUMOCTH
0T 00bEMa U YPOBHS OCBOCHHOTO 1 HEOCBOEHHOT'O COJIEP>KaHUs IPEeMETA.

Kak mpaBuiio, NOHMXEHHBIH YpOBEHb NOCTMIKEHHH CBUAETEILCTBYET 00 OTCYTCTBUU
CHUCTeMaTH4YecKoil 0a30BOM MOATOTOBKH, O TOM, 4YTO OOYy4alOUIMMCSi HE OCBOCHO Jake U
MOJIOBUHBI TUIAHUPYEMBIX DPE3yIbTaTOB, KOTOPbIE OCBAMBAET OOJBIIMHCTBO OOYYaIOIIUXCS, O
TOM, YTO HMMEIOTCS 3HAuMTEIbHBbIE MPOOENbl B 3HAHMSX, JalibHellIee oOydyeHHe 3aTpPyIHEHO.
[Ipn sTOoM oOyuaromuiicss MOKET BBIMOJHATH OTHAEIbHBIE 3aJaHUS MOBBILICHHOTO YPOBHSI.
Hannast rpynma oOydaromuxcst (B cpelHeM B xoje oOydeHusl cocTaBisiomas okoyio 10 %)
TpeOyeT crenuanbHOW JUarHOCTUKH 3aTpyJHEHUN B 00y4eHHH, MPoOeIoB B CUCTEME 3HAHUM U
OKa3aHUs LeJICHAIIPaBICHHOM MOMOIIU B JOCTH)KEHUU 0a30BOT0 YPOBHSI.

Huskuii ypoBeHb OCBOEHHS IJIAHUPYEMBIX DPE3yJIbTAaTOB CBUJECTEIHCTBYET O HATUYHUU
TOJIBKO OT/AETBHBIX (hparMeHTapHBIX 3HAHUM 10 MPEeaMETY, AalibHeliee 00ydeHHe MPaKTUYeCKU
HEBO3MOXKHO. (OOydarmuMcs, KOTOpbIE JAEMOHCTPUPYIOT HU3KHI ypPOBEHb JOCTHKEHUH,
TpeOyeTcsl crieuanbHasi MOMOIIb HE TOJIBKO MO y4eOHOMY MpEAMETY, HO U 10 (POPMUPOBAHUIO
MOTHBAIMHM K OOYyYEHUIO, Pa3BUTHIO UHTEpEca K U3ydaeMOu MpeaMeTHON 00IacTi, MOHUMaHHUIO
3HAYUMOCTHU TMPEAMETa Ui KU3HU U Ap. TOIbKO HAIWYHE MOJOXKUTEIbHON MOTHUBALUU MOXKET
CTaTh OCHOBOM JIMKBUJAIMU MTPOOEIIOB B OOYYEHHUU ISl JAHHO U TPYIIIIBI 00yJarOIIHXCs.

@Dopmbl _KOHMPOA: YCTHBI OTBET, KOHTpOJbHas paboTa, caMocTosiTenbHas paboTa,
MaTeMaTHYeCKU TUKTAHT, TeCT (MPOBOIUTCS B paMKax ypoka 5-10 MUHYT)

HopMmbl 011eHOK NHCHLMEHHBIX PadoT

(xoHTpONBHAs paboTa, camMocTosTeNbHAsA paboTa, TeKyIas MMCbMeHHasi padoTa)

1o Mmarematuke B V—VI kiaccax

Cogepxanne 1 00bEM MaTepHana, BKIIOYaeMOT0 B KOHTPOJIbHbBIE MICHbMEHHBIE pa0OTHI, a
TakKe B 3a/IaHUs [T IOBCEHEBHBIX MIUCHbMEHHBIX YIIPAXKHEHUM, OMIPEIENSIIOTCS TPeOOBAHUSIMU,
yCTaHOBJICHHBIMU 00pa30BaTebHOM MPOTrPaMMO.

[To xapakrtepy 3amaHuii MUCBMEHHBIE PAOOTHI COCTOSAT: a) TOJBKO W3 MPUMEPOB; 0)
TOJIBKO W3 33/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MUCBMEHHOM paloThl omperensercs ¢ Y4€TOM, Hpexae Bcero, e€ oOuero
MaTeMaTH4eCKOTO  ypPOBHS, OPUTMHAIBHOCTH, IOCIEIOBAaTENbHOCTH, JIOTHUYHOCTH €&
BBITIOJTHEHUS, a TAK)KE YMClIa OMIMOOK ¥ HEIOUETOB U KauecTBa opopmiieHus: paboThI.




Omnbka, nosmopsarowasncsa B OTHOW paboTe HECKOJBKO pa3, pacCCMaTPUBAETCS KakK OJHA
omuoka. 3a opgoepaghuueckue omMOKH, NOMYIIEHHBIE YIEHHUKAMH, OIICHKAa HE CHIDKAeTcs; o0
opdorpaduyecknx ommoOKax JOBOAUTCS A0 CBEACHUS MPEIOoaaBaTess PyCCKOro sizbika. OIHaKO
OLIMOKK B HAMCAHUH MAMEMAmMUu4eckux mepmMuHo8, ke BCTpEUaBIINXCs IKOJIbHUKAaM KJlacca,
JIOJKHBI YIUTHIBATHCA KaK Hedouémul B paboTe.

[Ipu onieHKe MUCHbMEHHBIX padOT MO MAaTEeMaTHKE Pa3IMYAIOT epydvle OuUOKU, OWUOKU U
Heoouémai.

IpyovimuB V—VI xjnaccax CUHMTAOTCS OIMMOKH, CBS3aHHBIE C  BOIPOCAMH,
BKIIIOYEHHBIMH B « Ipeboganusi K  Ypo6HIO  NOO20MOBKU  OKAHYUBAIOWUX — HAYATLHYIO
wKony» 00pa3oBaTENbHBIX CTAHAAPTOB, a TAKXKE IOKA3bIBAIOIIME, YTO YYCHHK HE YCBOWII
BOTIPOCHI N3yYCHHBIX HOBBIX TEM, OTHECEHHBIE CTAaHJAPTAMH OCHOBHOTO 00IIero oopa3oBaHus K
9qHCTy 00s3aTeIbHBIX JUISI YCBOCGHUS BCEMH y4eHWKaMu. Tak, Hampumep, K TPyObIM OTHOCSTCS
OMMOKHA B BBIYMCIICHUSAX, CBUICTEIHCTBYIOIINE O HE3HAHUM TAOJMUIBI CIOKECHUS WA TAOIUIIBI
YMHOXCHHS, CBSI3aHHBIE C HE3HAHHWEM AalTOPUTMa MHCHMEHHOTO CJIOXKEHUS W BBIYUTAHUS,
YMHOEHHUS U JISIICHUS Ha OJJTHO- WJIM JIBY3HAYHOE YHCJIO U T. 1., OIINOKH, CBHIETEIHCTBYIOIINE
O HE3HAHWU OCHOBHBIX (OPMYJ, MPAaBHJ W SBHOM HEYMEHHWH HX TNPUMEHSTh, O HE3HAHUU
MpUEMOB pEIIeHUS 3a/1a4, aHAJIOTHYHBIX PaHee U3yYCHHBIM.

Ilpumeuanue. Ecnu rpybasi ommbOKa BCTpedaeTcs B pabOTe TOJBKO B OJHOM Cydae W3
HECKOJIbKUX aHAJIOTUYHBIX, TO TPU OIEHKE PabOThHI dTa OMMOKa MOXET OBITh NMpHUpaBHEHA K
HerpyOoil. Ilpumepamu neepyOvix owuboK SIBISIIOTCS: OLUIMOKH, CBSI3aHHBIE C HEJOCTATOYHO
MOJTHBIM YCBOCHHEM TEKYIIETO y4eOHOro MaTepualia, He BIIOJIHE TOYHO C(HOPMYIMPOBAHHBIN
BOTIPOC WJIM TIOSICHEHHE TIPU PEUICHUH 3a/1a4H, HETOYHOCTH TPH BBHITIOJHEHUH T€OMETPUIECKIX
ITOCTPOCHUH U T. 1I.

Heoouémamu cunrtarorcs HepalMOHAIbHbIE 3aMCH NPU BBIYMCICHUSIX, HEPAllMOHAJIbHbIE
NpuEMBI BBIYUCIICHUHN, TPeoOpa30BaHUi M PEIIeHUH 3a/1a4, HEOPEKHOE BBHITIOJHEHUE YEPTEKEH
U CXeM, OTAENbHbIE MOTPEIIHOCTH B (OPMYIMPOBKE MOSICHEHHsS] WIM OTBeTa K 3amade. K
Heo4YéTaM MOXHO OTHECTM M JpYrHMe HEAOCTaTKh pPalOOThl, BBI3BAHHbIE HEAOCTATOYHBIM
BHUMAHHEM YYallUXCs, HAPUMEP: HEMOJIHOE COKpallleHHWEe IpoOeil MM YJIC€HOB OTHOILEHUS;
oOpallleHrne CMelIaHHbIX YHCEN B HEMPaBUJIbHYIO APOOb MPU CIOKEHUU U BBIYUTAHUU; MPOITYCK
HAaUMEHOBAHMIA; MPOMYCK YHCENl B MPOMEKYTOUYHBIX 3AMUCSX; MEPECTaHOBKA IU(P MPHU 3alUuCh
Yycell; OINOKH, TONMYIIeHHbIE IPU MEPENHUChIBAHUH U T. II.

OneHka NHCbMEHHOW paboThl MO  BHIMIOJHEHHIO  BBIYMCIUTENBHBIX — 3aJaHUi U
anreOpandecKux mpeoopa3oBaHui

Buvicoxuti  yposenv  (oyenxa «5») cTaBUTCS 32 O€3YKOPU3HEHHOE  BBIOJIHEHUE
MUCBMEHHOU paboThl, T. €.

a) €CIIM pelIeHne BCeX MPUMEPOB BEPHOE;

0) ecnm Bce JEHCTBHS M TpeoOpa30BaHWs BBITIOJIHEHBI MPABUIBHO, 0€3 OMIMOOK; BCE
3aMKCH X0/1a PEICHHs] PACIOIOKEHbI OCIEI0BATENIbHO, a TAKXKE CeNlaHa TPOBEpPKa PELICHHS B
TeX cIy4asix, Korja 3To Tpedyercs.

Tlosviwennsiii yposeHv (oyenka «4») cTaBUTCS 3a pabOTy, KOTOpas BBHINOJHEHA B
OCHOBHOM IPaBUJILHO, HO JOMYIIEHA 0/1HA (Herpy0Oasi) omuoKa WK JBa-TPU HEAOUETA.

basosviii yposens (oyenxa «3») CTaBUTCS B CIAEIYIOIIUX CIIydasix:

a) ecnu B paboTe uMeeTcs ojiHa rpydast omudka U He 0oJiee 0JIHOM Herpy0Ooit ook,

0) Ipu HAJTMYUU OJHOM rpy0oil OMMOKHM U OJTHOTO-ABYX HET0UETOB;

B) NPH OTCYTCTBUU I'pyObIX OMIMOOK, HO MPU HAJIUYUH OT ABYX /0 YETHIPEX (HErpyOBIX)
OLIMOOK; T) MPU HAJIMYUM JBYX HEIpyOBIX OMIMOOK U He Oojiee TpEX HET0UETOB;

1) IPU OTCYTCTBUH OIIMOOK, HO TIPU HAJIMYUU YETHIPEX U Oosiee HeIOYETOB;

€) €CJIM BEPHO BBITMIOJIHEHO 00Jjiee MOJOBUHBI 00BbEMa Beeil paboThI.

Huskuii yposens (oyenxa «2») CTaBUTCS, KOTAA YUCIO OMMOOK MPEBOCXOAUT HOPMY, MIPH
KOTOPOH MOJKET OBbITh BBICTaBJIEHA MOJIOXKHUTENbHAS OIEHKA, WM €CIH MPaBUIIBHO BBIIIOJHEHO
MeHee MOJIOBUHBI Bcel pabOTHI.




Ipumeuanue. OueHka «5» MOXKeT ObITh IOCTaBJIEHA, HECMOTPS Ha HAJIMYHE OJHOTO-BYX
HEI04ETOB, €CJIM YYEHUK a1 OPUTHHAIBHOE PEIIECHHE 3aJaHUH, CBUIETEIbCTBYIOIIEE O €r0
XOpOILIEM MaTeMAaTUYECKOM Pa3BUTHH.

Or1reHKa TUCEMEHHON PabOTHI MO PEIICHUIO TEKCTOBBIX 3a/1a4

Buvicoxuii yposenv (oyemka «5»)cTaBUTCA B TOM cllydae, KOIJa 3ajaya pelleHa
MIPABWJIBHO: XOJI PEIICHUS 3a/1a9U BEPEH, BCE ACUCTBHS M TPEOOPA30BAHUS BBITIOJHEHBI BEPHO U
paIMoHAaIBHO; B 3a/1a4e, PEIIaeMOl C BOIPOCAMH WIIH MOSICHEHUSMHY K JICHCTBUSIM, JaHBI TOUHBIC
W TpaBUIbHBIC (QOPMYIMPOBKH, B 3a7ade, pemiaeMoOil ¢ IOMOIIBI0 ypaBHEHHS, JTaHbI
HE0OXO0IMMBIC TIOSICHEHUST; 3aITCH IPABUIHHBI, PACIIOIOKEHBI ITOCIICIOBATEIHLHO, JIaH BEPHBIN U
MCYEPIBIBAIOIINI OTBET Ha BOIIPOCHI 3a/1a4H; C/IeIaHa MPOBEPKa PEIICHHS (B TEX CITyYasX, KOTIa
9T0 Tpebyetcs). [losviuennvlll yposeHv (oyeHKa «4») CTaBUTCA B TOM CIy4dae, €Cld TpH
MIPABWJIBHOM XOJI€ PEIICHHUS 3aJIa4M JIOIMYIEHA O/THA Herpyoas onmoOKa WiTH JBa-TPH HEIOUETA.

baszoeviti  yposenv (oyenxa «3») cTaBUTCI B TOM Ciydae, €CIH XOJ PpELICHHS
MIPaBUJIBHBIN, HO:

a) JIOMYyIlleHa OJTHA TpyOas ommoka u He O60Jee 0THOM HerpyOoit;

0) momymieHa ogHa rpy0as ommoOka u He 00yiee IByX HETOUYETOB;

B) JIOMYIIEHBI TPU-UETHIPE HETPYObIE OLIMOKYU MPU OTCYTCTBUU HEJOUYETOB;

T) JIOMYIIEHO He OoJiee IBYX HETPYObIX OMMOOK U TPEX HEAOUETOB;

1) IPH OTCYTCTBUU OIIMOOK, HO MPU HAIMYUH OoJiee TPEX HETOUETOB.

Huskuii  yposenv (oyenxa «2»)CTaBUTCS B TOM Cllydae, KOI/Ia YHCIO OIIMOOK
MIPEBOCXOIUT HOPMY, TIPA KOTOPOH MOKET OBITh BHICTABJICHA ITOJIOKHUTEIbHAS OIICHKA.

Ilpumeuanus.

1. Ouenka «5» MOXeT ObITh MOCTaBJIEHA, HECMOTPSl Ha HAJMYME OMHCKH WM HEeIo4éTa,
€ClIM YYEHUK Jall OpHUIMHAJIbHOE pEIIEeHHE, CBHUJAETENbCTBYIOIIEE O €ro XOpOoLIeM
MaTeMaTH4YeCKOM Pa3BUTHH.

2. TlonoxwutenpHasi OLIEHKAa «3» MOXET OBITh BBICTABJICHA YYEHHUKY, BBIIOJHUBIIEMY
paboTy HE TOJHOCTHIO, €CIM OH 0e30MMO0YHO BBIMOJHWI OOJiee TMOJOBUHBI 00BEMA Bcei
paboTHI.

OneHka KOMOMHUPOBAHHBIX MHUCbMEHHBIX pa0OT M0 MaTeMaTHKe.

[MuceMennas paboTa Mo MareMaTHKe, IMOJUIekKallas OLIEHUBAHUIO, MOXKET COCTOSITh U3
3a/la4 ¥ IPUMEPOB (KomOuHuposanuas paboma). B atom ciydae npenojaaBareib cHadajga AaéT
MpPEeIBAPUTENIbHYI0 OLEHKY KaXXKJOM dYacTh paboThl, a 3areM OOIIyl0, PYKOBOJCTBYSChH
CIIETYIOIIM:

a) eciu 00e JacTH pabOThI OIIEHEHBI OIMHAKOBO, TO 3TA OIEHKA JIOJKHA OBITh OOIIeH JIs
Bcell pabOTHI B LIEJIOM;

0) eciM OLIEHKH YacTeil pa3HITCS Ha OJUH Oaill, HapuUMep, TaHbl OLEHKU «5» U «4» win
«» 1 «3» U T. 1., TO 32 paboOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCSA HU3IIAS U3 JABYX OIEHOK, HO
IIPH 3TOM YYUTHIBACTCS 3HAYCHHUE KaXI0W U3 4acTell padoThI;

B) HM3IIasi U3 ABYX JAHHBIX OILICHOK CTaBUTCS U B TOM CJy4ae, €clid OJHa 4acTh pabOThI
olleHeHa OammoMm «5», a npyras — OamioM «3», HO B ATOM cliydae MpernoJaBaTesb MOXKET
OIICHUTh TaKyl paboTy B 1eloM OamioMm «4» MpU yCIOBUH, YTO OIEHKA «5» IMOCTaBJIeHA 3a
OCHOBHYIO YacCTh pabOTHI;

T') €CIIM OJIHA M3 YacTel paboThl OlIeHEeHa OaioM «5» Ul «4y», a Apyras — OanoMm «2»
win «1», To 3a BClo paboTy B 11€JIOM CTaBUTCS 0aill «2», HO MPernoiaBaTeb MOXKET OLIEHUTh BCIO
paboty Oammom «3» TpH YCIOBUHM, YTO BBHICIIAs M3 JIBYX JAHHBIX OIIEHOK IIOCTaBlieHA 3a
OCHOBHYIO YacCTh paOOTEHI.

Ipumeyanue. OCHOBHOM CUMTAETCA Ta YacTh padOThI, KOTOpas BKIIOYAET OOJBIIHMHA IO
00BEMY M HanboJiee BaXKHBIN 10 3HAYSHHUIO MaTepHall 0 U3y9aeMbIM TeMaM MPOTrPAMMBEI.

Or1ieHKa TEKYIUX MHCbMEHHBIX PaboT




I[Ipn omeHKe TMMOBCEAHEBHBIX OOydJalmux pabOT 1O MareMaTUKe YYHUTEIh
PYKOBOJCTBYETCS YKa3aHHBIMU HOpMaMu OILICHOK, HO YYUTHIBACT
CTCTICHb CaAMOCMOsMeNlbHOCMY BBITIOJIHEHUS pa0dO0T YYalUMHUCS, a TaKKe TO, HACKOIBKO
3aKpEIUIEH BHOBb U3y4aeMblid MaTepuall.

Obyuarowue nucomenHvle pabompl, BHIIOJHEHHBIC YIAIIUMHUCS BIOJIHE CAMOCTOSTEIHHO
C NMPUMEHEHHUEM pPaHEE M3YUYCHHBIX M XOPOoulo 3aKPETUIEHHBIX 3HAHHM, OLICHUBAIOTCS MAK e,
KaK U KOHMPOAbHble pabomul.

Obyuarowue TACBMEHHBIE PAaOOTHI, BBIIOJIHCHHBIC BIIOJIHE CAMOCTOSITEIILHO, HA MOJIbKO
Umo usyueHHvie U HeOOCMAmMOYHO 3aKpeniéHHble Npasuid, MOTYT OLIEHUBATBCS HA 0O0uH Oal
éblule, YeM KOHTPOJbHBIE PaOOTHI, HO OYyeHKA «5» U B 3TOM CIy4dae BBICTABISECTCA TOJBKO 3a
0€3yKOPU3HECHHO BBITIOJIHEHHBIC PAaOOTHI.

Tucvmennvle pabomol, BHITIOIIHEHHBIE B KIIACCE C NPe08aApUmebHbIM pa3zoopom UX TOJ
PYKOBOJICTBOM YYHTEIIS, OLICHUBAIOTCS HA 0OUH OQJLL HUMCe, YeM ITO TIPEAYCMOTPEHO HOPMaMH
OIIEHKM KOHTPOJIBHBIX MUChbMEHHBIX paboT. Ho 6e3yxopusnenno BeIMoMHEHHAs paboTa U B 3TOM
Ciydae OI[CHUBAETCS 0aIioM «5».

JlomawHue nucomennvie pabomsi ONEHUBAIOTCS TaK K€, KaK KJIaccHas paborta
00ydJaroIiero xapaxkrepa.

Hopmbl oyenox mamemamuueckozo OUKMAHMA U Mecmoeslx padom.

BBICTABIIICTCS C YIETOM UYHCJIa BEPHO PEIICHHBIX 3aaHUM:

Boicokuii yposens (oyenka «5» ):. uncio BepHbIX 0TBeTOB —OT 90 10 100%.

LHosbiuennviii yposens (oyenka «4»): 9UCI0 BEPHBIX OTBETOB —OT 66 10 89%.

basoswiil yposensv (oyenka «3»): 94MCI0 BEPHBIX OTBETOB -0T 5010 65%..

Huskuil yposenwv (oyenka «2»): 9uciio BEpHBIX 0TBETOB MeHee 50%.

Hopwmsl onieHoK TecTa:

Buicokuii yposenw, oyenka «5»: ancno BepHbIX 0TBETOB —0T 90 10 100%.

Losbiuennviii yposens (oyenka «4»): 9uciio BEPHBIX OTBETOB —OT 66 10 89%.

basoswiii yposensv (oyenka «3»): 9uciio BEpHBIX 0TBETOB -0T 5010 65%.

Huskuti yposenw (oyenka «2»): 9Uciao BEpHbIX 0TBETOB MeHee 50%.

HopmsI o11eHOK YyCTHOTO OTBETA:!

Buicokuii  yposenv (oyenxa «5») BBICTABISIETCS, €CIHM YYAIIMUCA: IOCICIOBATEIBHO,
4E€TKO, CBA3HO, 0O0CHOBAHHO W 0€30IMO0YHO M3JIaraeT y4eOHbI MaTepua;

AT OTBET B JIOTHYECKOM TMOCIEAOBATEIIBHOCTH C HCIOJIL30BAHHEM IPUHSATOMN
TEPMUHOJIOTUH; TIOKa3bIBAaCT MOHWMAHHE CYIIHOCTH PACCMaTPUBACMBIX TMOHSTHH, SBJICHHHA H
3aKOHOMEPHOCTEH, TEOPHH, B3aMMOCBS3EH; YMEeT BBIICIATh TJABHOE, CaMOCTOSTEIHHO
MTOJTBEPIKIaTh OTBET KOHKPETHBIMU ITpUMEpPaMu, paKkTaMu;

CaMOCTOSITENILHO aHATTU3UPYET U 0000111aeT TEOPETUUECKUN MaTepua;

CBOOOJHO yCTaHABJIMBAET MEKIIPEJAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHMIA)
Y BHYTPUIIPEIMETHBIE CBS3H;

YBEPEHHO U 0e30IMO0YHO MPUMEHSET MOTYYeHHbBIE 3HaHUS B PEIICHUH HOBBIX, PaHEe HE
BCTpPEUABIINXCS 33]1a4;

palMoOHaIbHO KCIOJB3YeT HaIJISIHbIE TOCOOUS, CIPAaBOYHBIE MaTepHalIbl, YYEOHUK,
JOTIOTHUTENBHYIO JIUTEPATypy, MEPBOUCTOYHHUKH, TMPHUMEHSIET YIOPSIJAOYCHHYI0 CHUCTEMY
YCIOBHBIX 0003HAYEHHI MPY BEICHUU 3aMKCe, COMPOBOKIAAIOIINX OTBET; UMEET HEOOXOAUMBIE
HaBBIKU pabOTHI ¢ MpUOOpamMu, YepTexamMu, CXeMaMU U rpaQuKaMu, COMYTCTBYIOIIUMH OTBETY;
JIOTYCKAeT B OTBETE HEJOYETHI, KOTOPHIE JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIIS.

Hosvlwennviii  yposenv (oyenka «4») BHICTABIIACTCSA, €CIH  YYaIIMHACS: MOKa3bIBAET
3HAHME BCErO M3YUYEHHOTO Y4eOHOTO MaTepuaa; JaeT B OCHOBHOM IPaBHIIbHBIN OTBET;

yueOHBI MaTepHuall u3jaraeT B OOOCHOBAHHOM JIOTMYECKOHW MOCIENIOBATEILHOCTH C
MIPUBEJACHUEM KOHKPETHBIX MPUMEPOB, MPU 3TOM JOMYCKAET OJHY HETpyOyro OIIHOKY WM He
0oJee MBYX HEIOYETOB B UCIOJIH30BAHUM TEPMHHOJOTUH YU€OHOTO MPEAMETa, KOTOPhIE MOXKET
HCIPABUTHh CAMOCTOSTENHHO; aHATU3UPYET U 0000IIIaeT TEOPETUIECKHII MaTepHalt;




OCHOBHBIE IIPABUJIA KYJIBTYPBI YCTHOM peuu;

MPUMEHSET YIOPSIOUYCHHYIO CHCTEMY YCJIOBHBIX 0003HAu€HHWH MPH BEICHUU 3aIHCEH,
COIIPOBOKJAIONIUX OTBET;

basoevui _yposenv (ouenka «3»), BHICTABIISACTCS, €CIM  yYalIMWCS: JIEMOHCTPHPYET
YCBOEHHE OCHOBHOTO COJIEpXKaHUS y4eOHOrO Marepuaia, UMeeT npoOebl, He IPensTCTBYIOIINE
JaJIbHENIIIEMY YCBOEHHUIO y4eOHOTO MaTepuaa;

MNPUMCHACT IIOJYYCHHBIC 3HAHUA IIpW OTBCTC Ha BOIIPOC, aHaIU3C IMPCAJIOKCHHBIX
CUTyaluii 1o o00pa3Ily; IOIMyCKaeT OIMMOKH B WCIOJIb30BAHUH TEPMUHOJIOTHHA Y4EOHOTO
MpeaMeTa; TOKa3bIBaeT HEAOCTATOUHYIO COPMUPOBAHHOCTD OTJCIFHBIX 3HAHUN M YMEHHUIA,

BBIBOJIBI M1 000OIICHUST apryMEHTUPYET Cl1abo0, JOMYCKAeT B HUX OIIMOKH; 3aTPYAHSACTCS
Mpu aHanu3e U 00001meHnn yueOHOTO MaTepuaa;

JlaeT HEIOJIHBIE OTBETHI Ha BOIIPOCHI YUYUTEIS WX BOCIPOU3BOIUT COJACPKAHHUE paHEE
MPOYUTAHHOTO Y4€OHOTO TEKCTa, c1abo CBSI3aHHOTO C 33JaHHBIM BOIIPOCOM;

WCTIOJB3YEeT HEYMOPS0UEHHYIO CUCTEMY YCIIOBHBIX 0003HAYCHUH NPY BEJACHUH 3aIHCeH,
COIIPOBOKIAFOIIUX OTBET.

Huskuii yposens (ouenka «2») BHICTABISICTCS, €CIM YYAIIUHCS: HE PAacKpPbUl OCHOBHOE
coJiepKaHne yIeOHOTO MaTepHala B MpeJiesiaX MOCTaBICHHBIX BOIIPOCOB;

HC YMCCT NIPUMCHATH UMCIOIIUECS 3HAHUSA K PCIHICHUIO KOHKPETHBIX BOIIPOCOB U 3a4a4 110
obpasiry;

JIOITyCKaeT B OTBETE OoJiee BYX IPyObIX OIMMOOK, KOTOPhIE HE MOXKET MCIPABUThH JaKe
IIpH IOMOIIIX YUallIUXCA U YUUTCIIA

. [Ipn wm3ydeHMH HOBOTO MaTepuana (TEKYIIMH KOHTPOJb) OTMETKAa CTaBUTCS
TOJIBKO TI0 JKEJIAaHUIO YICHUKA.

. 3a KOHTPOJBHYIO pabOTy (TeMaTHUYECKHil KOHTPOJb) OTMETKA CTABUTCS BCEM, HO
YUEHHK MMEET TPaBO B TEUCHUE NBYX HEAEIb MepecaaTh MaTeprall, HCIIPABUTh OTMETKY.

. [IpenmeTHBIE TPUMECTPOBBIC OIIGHKW/OTMETKH OIPENENSIOTCS MO0 TEKYIUM
MPEeIMETHBIM pe3yJibTaTaM Kak cCpefHee apu(METHYECKOe HAKOTUICHHOH OIlleHKH. [Ipu sToM
OTMETKa 4+ paccuuThiBaeTcs Kak 4,5.

O6m1as kaaccu@uKanus omnooK.

[Ipu omeHke 3HaHMI, YMCHUH M HABBIKOB YYalllUXCS CIEIYET yYUTHIBATh BCE OIIMOKU
(rpyOble u HEerpyObIe) U HEAOUYCTHI.

['pyObIMU CUUTAKOTCS CIICAYIONINE OITUOKH:

* HE3HAHUE ONPECICHUS OCHOBHBIX IMOHITUH, 3aKOHOB, MTPABHJI, OCHOBHBIX ITOJIOKCHHH
TeopuH, He3HaHue (opMyi, OOIIEHPUHSATHIX CHUMBOJIOB OOO3HAYCHHI BEIWYWH, SIAWHUI] MX
WU3MEPCHUS;

* He3HAHWC HAUMCHOBAHUI €IMHUII U3MepeHus ((PU3KKa, XMMHUS, MAaTEeMaTHKa, OUOJIOTHS,
reorpadus, yepuenue, Tpyaosoe ooyuenue, ObX);

* HEyMEHHE BBIJICIUTh B OTBETE IIABHOC,

* HEyMEHHE NMPUMECHSTh 3HAHUS ISl PEIICHUS 3a/1a4 U OOBSICHEHUS SIBIICHHIA;

* HEYMEHHE JIeJIaTh BHIBOJIBI U 000OIICHYS,

* HEYMEHHE YUTaTh U CTPOUTH TpadUKU U MPUHIIUITHAIBHBIE CXEMBL;

* HEYMEHHE MMOrOTOBUTh YCTAHOBKY WJIM JIa0OpaTOpHOE 000PYAOBaHKE, IPOBECTH OTIBIT,
HaOI0IeHUS, HEOOXOAMMBIE pacyeThl WM UCTIOJIB30BaTh MOTYYCHHBIE TaHHBIE JUTsI BBIBOJIOB;

* HEYMEHHE T0JIb30BaThCsI IEPBOUCTOYHUKAMH, YIEOHUKOM U CIIPABOYHHKAMU;

* HapyllIeHHe TeXHUKU 0€30MacCHOCTH, OTCYTCTBHE CHEIHATbHON (HOPMBI 01ekK bl (YPOKHU
TEXHOJIOTUH, (PU3.KyIbTYpHI);

* HeOpeKHOE OTHOIIEHHE K 000PYI0BaHHIO, MPUOOpaM, MaTepraIaM.

K HerpyObIM omnOKam clieyeT OTHECTH:




* HETOYHOCTh (DOPMYJIMPOBOK, OIPEACICHUM, MOHSATHI, 3aKOHOB, TCOPHM, BBI3BAHHAS
HEIOJIHOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB OINPEAEISAEMOr0 MOHITHUS WK 3aMEHONW OJJHOTO-/IBYX
13 3TUX [IPU3HAKOB BTOPOCTENIEHHBIMY;

* OIIMOKM TIPU CHATUHM TIOKAa3aHUH C W3MEPHUTENBHBIX MPHOOPOB, HE CBS3aHHBIC C
ONpEJCICHUEM I1I€Hbl JIEJIEHHWA IIKajdbl (HampuUMep, 3aBUCALIME OT  PACIOJIOKEHUS
U3MEPUTENBHBIX TPUOOPOB, ONITUYECKHUE U JIP.);

* OIIMOKM, BBI3BaHHBIE HECOONIIOJICHMEM YCIOBHUN TPOBENCHHS OTBITA, HAOIIOCHHUS,
ycioBuid paboThl mprbopa, 000pyA0BaHNUS;

* OIIMOKM B YCJOBHBIX OO0O3HAUYEHHUSX HA TPHHIUIUAIBHBIX CXeMaX, HETOYHOCTb
rpaduka (HanmpuMep, I3MEHEHUE yrila HAaKJIOHA) U JIp.;

* HEpallMOHAJIbHBI METOJ PEUICHMs 3aJaud WM HEJOCTaTOYHO MpPOAYMaHHBIA IJIaH
YCTHOTO OTBeTa (HapylleHHWE JIOTMKH, TIOJJMEHa OTJEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH);

* HepalloHaJIbHbIE METO/IbI PaOOTHI CO CIIPABOYHOM U APYrOW JIUTEPATYpO;

* HEYMEHME pellaTh 3a/1a4M, BBIIOJIHATh 3aJJaHHsI B 001IEM BUJIE.

Henoueramu aBusrores:

* HepallOHaJbHbIE TPHUEMbl BBIYMCIEHUN M IMPeoOpa3oBaHM, BBHINOJIHEHUS OIBITOB,
HaOJTI0ICHHUH, 3a/TaHUI;

* OIIMOKM B BBIYMCIECHUSAX (apuPMeTUUECKUE — KPOME MAaTEMAaTHUKH);

* HeOpeXKHOE BBITIOJIHEHUE 3aIUCe, yepTexeil, cxeM, rpaduKoB;

* opdorpaduueckre U MyHKTyallHOHHbIE OMHOKU (KPOME PYCCKOTO S3bIKa)







