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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcsa 10 —11 knaccoB pa3zpaboraHa Ha ocHOBe DenepasbHOTO rOCYJapCTBEHHOTO
00pa30BaTeIbHOrO CTAaHJAAPTa CPEJAHEro OO0IIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPaTUIIIIA
poccuiickoro obpazoBanus. Peanmsarus mporpaMMbl 00ecrieunBaeT OBJIaICHNE KITIOUEBBIMU
KOMIETCHIIUSMH, COCTaBJSIIOIMIMMH OCHOBY JUIS CaMOPa3BUTUSI M HEMPEPHIBHOTO
o0pa3oBaHus, [EIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M MO3HABATEIBHOTO PAa3BUTHS
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
o0ycJIOBJI€HA TPAKTUUECKON 3HAUYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOydeHUsT TeOMETPUH B  HANpPaBICHUM JIMYHOCTHOTO  Pa3BUTHS  OOyYarOIIMXCH,
dbopmupoBaHuss (GyHKIIMOHAIBPHOM MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHUS JPYTHX
y4eOHBIX TUCHUIUIHH. Pa3zBuTHe y 00ydaromuxcs MpaBUWIbHBIX MPEICTABICHUN O CYIIHOCTH
U TIPOUCXOXKJIECHUHN TE€OMETPUUECKUX aOCTPaKIIMi, COOTHOIIIEHUN PEAIbHOTO U HJEaJbHOTO,
XapakTepe OTpPaKEHUsS MaTEeMAaTHYECKONW HAYKOW SIBJICHMH U TPOILIECCOB PEaTbHOr0 MHpA,
MECTE€ T€OMETPUU B CHUCTEME HAayK M POJIM MAaTEeMaTHYECKOTO MOJICIMPOBAHUSA B HAyYHOM
MO3HAHMM M B TPAKTUKE CHOCOOCTBYEeT (POPMHPOBAHHIO HAYIYHOTO MHUPOBO33PEHUS
yUaluXcs, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallii B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpus sBIIETCS OMHUM U3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs, TaK KaK 00ECIeYnBaeT BOSMOXKHOCTh N3yUCHHS KaK JUCITUILINH €CTECTBEHHO-
HAay4YHOW HamnpaBJIICHHOCTH, TAK U TYMaAHUTAPHOM.

Jlornueckoe MbIUICHUE, (GopMHUpYyEeMOe MPH W3YYECHUH O0YUYAIOIIMMUCS MOHATHWHBIX
OCHOB T€OMETPUU M MOCTPOCHUHU ILIEMOYKH JIOTMYECKUX YTBEPKICHUW B XOJE PEIICHUSA
F€OMETPUYECKUX 3aJlady, YMEHUE BBIIBUTAaTh M OINPOBEPraTh TMIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCS. IPU PELICHUH 3a7a4 €CTECTBEHHO-HAY4YHOrO IMKJIA, B YaCTHOCTH M3 Kypca
Gu3uKH.

YMeHNe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00JacTsIX NeATeTbHOCTH YenoBeka. OpueHTaIus 4eJIoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €T0 COIUAIBHOTO OBITHS, (hOopMa OTpaKeHUS OKPYIKAIOIIEr0 MHPA,
YCJIOBUE YCHEUIHOTO TO3HAHUS W AaKTUBHOTO MpeoOpa3oBaHUs JEHCTBUTEIbHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3aMu OOBECIMHSCT pa3HbIe BHIBI YYCOHOW W
TPYJIOBOM JIESITEIBHOCTH, ABJISIETCS OJHUM U3 MPOPECCHOHATBHO BaXHBIX Kau€CTB, IOATOMY
aKTyajgbHa 3a7a4ya (OPMHUPOBAHHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS KakK
Pa3HOBUAHOCTH OOPa3HOr0 MBIIUJIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B IOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU M0 MHOTHM HaIPaBJICHUSIM.



Ilens ocBoeHUs mporpaMMbl y4eOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE
o0ydyeHuss — oOmIeo0pa3oBaTeIbHOE M OOHIEKYIBTYPHOE pa3BUTHE OOYYAIOIIMXCS uepes
oOecrieueHUE  BO3MOKHOCTH  TNPUOOPETEHUS W HCIONB30BAHUS  CHUCTEMATHUYECKHUX
TCOMETPUICCKUX 3HAHUKN U JEHCTBUMN, CTICTIU(PUIHBIX TEOMETPUHN, BO3MOKHOCTH YCIIEITHOTO
MPOJOJDKEHUST 00pa30oBaHUSI 10 CHCIHATBHOCTSAM, HE CBSI3aHHBIM C TPUKIATHBIM
HCITOJIb30BAaHUEM TE€OMETPHH.

[IporpamMmma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHAa3HAUYCHA I O0y4aromIMXCs
CpPEeIHEW IIKOJbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH Ha YpPOBHE OCHOBHOTO
oOmrero oOpazoBanusi. Takum 06pa3om, oOydaroniuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIue MaTeMaTHYECKHEe YMEHUS, CBS3aHHBIC CO CHCIU(PUKON TeOMETPHH U HEOOXOIUMBIC
JUTSL J)KA3HU B COBPEMEHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTH H3YYHTh
reoMeTputo Oonee TIAyOOKO, €cCiM B JalbHEHIIEeM BO3HUKHET HEOOXOAUMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHON eI TEITLHOCTH.

JlocTkeHne  TedM  OCBOGHHUS  NMPOTpaMMBI  OOECIIEYMBACTCS  PCIICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpHOpPUTETHBIMHM 3ajadyaMu OCBOCHHs Kypca «I['comerpum» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opMupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOH KYyJIbTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3H 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 (opmupoBaHHe YMEHHs PACIO3HABATh HA YEPTEKaxX, MOJEISAX U B PEaIbHOM MUPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

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

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMH MOHSITHSIMU O MHOTOTPaHHUKAX U
TeJaxX BpaIIeHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJQJICHHE AITOPUTMAMHU PEIICHUSI OCHOBHBIX THUIIOB 3aJ1a4; ((OPMUPOBAHNE YMEHUS
NPOBOAUTH HECIOXKHBIE JOKAa3aTeIbHBIE PACCY)KIECHUS B  XOJ€ PEIICHHUS
CTEPEOMETPUUECKUX 33124 U 3a/1a4 C IPAKTHIECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEIUICKTYadbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYYarOmIMXCs,
MO3HABATEIFHON  AKTUBHOCTH, HCCJENIOBATEIbCKUX  YMEHUH, KPUTHYHOCTH

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

3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTyalUsX U MPU HU3YUYCHUU APYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE TEOMETPUU M CO37aBaTh T€OMETPUUYECKHE MOJIEIH,
MPUMEHATh OCBOCHHBIM TE€OMETPUYECKUN amnmapar sl pEHICHUS NPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJay, WHTEPOPETUPOBATH H  OLEHUBATH  IOJYYECHHBIE
pe3yJIbTaTHI.



OTnUYUTENbHOM OCOOEHHOCTBIO MNpPOrpamMMbl  SIBISIETCS  BKIIOYEHHE B KYypC
CTEpPEOMETPUM B Hayaje €ero M3y4yeHus 3a/ay, pelaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUSA, M ONpEeAeNEHHBIM 00pa30oM OpraHu3oBaHHasg paldoTa HaJA HUMH, YTO
CIOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIHUPYET
MIPOTEKAHNE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO MIPEAMETA.

[Ipennoutenne oOTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs, TO €CTb
TEOPETUYECKHUE 3HAHMUS MMEIOT B CBOEW OCHOBE YYBCTBEHHOCTb NMPEIMETHO-TIPAKTUYECKON
nesTenbHOCTU. Pa3BuTHE NPOCTPAaHCTBEHHBIX NPEICTABICHUNA Yy Yy4alluxcs B Kypce
CTEpEOMETPUM MPOBOJIUTCA 3a CUET pEIICHUs 3ajlad Ha CO3JaHUe MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMM oOpasamu. CoznaHue obOpasa
IPOBOAMUTCS C OMOPOM Ha HATJISATHOCTb, a ONIEPUPOBAHUE 0OPA30M — B YCIOBUSX OTBICUECHHUS
OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €r0 UCXOJHOIO COACPKAHUS.

OcHoBHBIE coaepxkaTenbHble JauHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanauku», «lIpsMble u mIOCKOCTM B mpocTpaHcTBe», «Tema BpaiieHUs»,
«BekToppl W KOOpJIMHATHI B MPOCTpaHCTBE». {DOpMUPOBAHHE JIOTHUYECKUX YMEHUMU
pacnpenensieTcss He TOJIbKO MO COJAEP)KaTeNbHbIM JMHUSM, HO M IO ToJaM OOy4deHus Ha
YPOBHE CpEeHETO 00111ero 00pa3oBaHHUs.

Copnepxanue oOpa3oBaHMsI, COOTBETCTBYIOIEE NPEIMETHBIM PE3yJbTaTaM OCBOCHHUS
paboueil mporpaMMbl, pacrnpeieN€éHHbIM MO0 ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJAJICHUE T'€OMETPUUYECKUMH MOHATHSIMH U HaBBIKAMH OCYLIECTBIISLIOCH
MOCJIEI0BATENIBHO M MOCTYNATENbHO, ¢ COOIIOACHUEM MPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMsI BKJIIOYAJUCh B OOLIYyI0 CHCTEMY TI€OMETPUUYECKUX IpEAICTaBICHUM
o0yyaroumxcs, paciupsist 1 yriayosss e€, o0pa3ys NpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

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



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUA CTEepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHOMAaTHYECKOM MOCTPOCHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUH U
CJIIEJCTBUS U3 HUX.

B3anmHoe pacnonoxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIINECS, MAPAIIICIIbHBIC
U CKpemuBaromuecs: npsMbie. llapamienbHOCTh MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napasuieibHbIe TPSAMbIE B MPOCTPAHCTBE; MapajuI€IbHOCTh TPEX MPAMBIX; NAPaUIEIbHOCTD
OpsIMOM U TIJIOCKOCTH. YTJIBI C COHANPAaBICHHBIMU CTOPOHAMU; YTOJ MEXKIY MNPSIMBIMHU B
npoctpaHcTBe. IlapannenbHOCTh TIJIOCKOCTEH: MapajUiesibHbIE TUIOCKOCTH; CBOWMCTBA
napajuieNbHbIX TuiockocTed. [IpocTeitimme mnpocTpaHCTBEHHbIE (PUTYPhI Ha TIJIOCKOCTHU:
TETpa’p, KyO, mapasuiesienumei; MOCTPOEHNUE CEYSHHI.

[leprieHAUKYJISIPHOCTh TPSAMOM M TUIOCKOCTU: TEPHEHIUKYJSIPHBIE TIPSMbIE B
MPOCTPAHCTBE, MPSIMbIE MapauieJbHbIE W MEPNEHAUKYJISIPHBbIE K IJIOCKOCTH, MPU3HAK
NEPIECHANKYISIPHOCTH MPAMONM M TIIJIOCKOCTH, TE€OpeMa O MNpsSMON MNEPHEeHAUKYJIIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXIY MPSIMON M MIIOCKOCTHIO; JBYTPAHHBIM yroJl,
JUHEWHBIA yroyn ABYrpaHHOro yria. [leprneHaukynsp U HakJIOHHBIE: pACCTOSHUE OT TOYKH
710 TUIOCKOCTH, PAaCCTOSIHUE OT MPSMOW J10 TJIOCKOCTH, MPOEKIUs (PUTypbl HA IIIOCKOCTb.
[lepneHAUKYISAPHOCTh IUIOCKOCTEW: MNPHU3HAK NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEM.
Teopema o TpEX NepHeHAUKYIApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHMKA, BBINYKIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. lIpusma: N-yrojabHas mpu3Mma;
TPaHU M OCHOBaHUS TMPU3MBI, MpsMas M HAKIOHHAs TPU3MbI; OOKOBas W IIOJIHAA
NOBEpPXHOCTh npu3Mbl. [lapanmnenenunen, MNOpsAMOYTOJAbHBIA MapauieNieNUNe] W €ro
cBoiicTBa. [lupamuna: N-yronpHas mUpaMuaa, TPaHU U OCHOBAHHE MHUPAMUIbI; OOKOBas M
MOJIHAsl TOBEPXHOCTh MUPaMU/Ibl; MPABWIIbHAS U yCE€UEHHAA NMUpaMuAa. DJIEMEHThl TPU3MBI
n nupamuabl. [IpaBuiibHbIE MHOIOIpaHHHMKH: TMOHSTHE NPABUIBHOIO MHOTOTPAaHHUKA,
MpaBUJIbHAS TpU3Ma W MpaBUJIbHAS TNUpaMKJIA; NpaBUIbHAS TPEYroJibHAas NUpaMuia H
MpaBWIBHBIA TeTpadnp; KyO. [IpeacTaBieHue o MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadp,
noaexas’ap u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

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

Boluncnenue 5351eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, nuaroHanu, yriael. Ilnomans
OOKOBOW TMOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSMOW MPHU3MBI, IUIONMAAh OCHOBAHHIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsAMOM mpusMbl. [lnomans GOKOBON MOBEPXHOCTH U
MMOBEPXHOCTH TMPABUJIBHOW MHUpaMHUIbl, TEOpeMa O IUIOMAAH YCEYEHHOW NHUpPaMUIBbI.
[TonsTue 06 06BEMe. OOBEM MUPaMUIBI, TPHU3MBI.



[lono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHust

[unuaapuyeckass MOBEPXHOCTh, 00pa3yroIue HUIUHIPUYECKON IMOBEPXHOCTH, OCh
IAJTUHIPUYECKOW TOBEPXHOCTH. [lunmHap: ocHoBaHUsT U OOKOBas IOBEPXHOCT,
oOpazyroriasi U OCh; IJIOIIaAb OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yloliue KOHUYECKOW MOBEPXHOCTHU, OCh M BEpIIMHA
KOHHUYeCKo moBepxHocTU. KoHyc: ocHOBaHME W BepiinMHa, 00pasyrolias U OCh; IUIOMIAb
OOKOBOU U TIOJIHOW TTOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yIolue U BbICOTA; 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 BpallieHus Ha TUIOCKOCTHU. Pa3BépTka MMIMHApPA U KOHYCA.

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

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00 o0O0BEME
IPSIMOYTOJILHOTO TMapajuiesenuneaa u caeacTBus u3 He€. O0bEM nunuHapa, konyca. O0bEM
napa v miomaas chepsl.

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

Ceuennss umnuHApa (MapaJyIeIbHO W MEPHEHIUKYISIPHO OCH), CEUYEHHsS KOHyca
(mapayeIbHOE OCHOBAHUIO M IIPOXOJSIIEE YePe3 BEPUINHY), CEUCHHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockoctu M B mpocTtpaHcTBe. CIIOKEHUWE M BbIYMTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha unciio. Pa3inokeHue BEKTopa No TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBwiio mapaiutenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM ITPABUJI ICUCTBUM
¢ BekTopaMu. [IpsiMoyrosyibHasi cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopiMHATBI BEKTOPA.
[IpocTeiimme 3a7aun B KOOpAWHATAX. YToJd MeXAy BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB. BbluncieHne yrioB Mexay OpsIMBIMUA U MIIOCKOCTSIMU. KOOp/IMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl yueOHOro mnpeaMera «MaTeMaThkay
XapaKkTePU3YIOTCA:

I'paxxnanckoe BocMTanue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIUU OOYYaIoOlIeToCss KakK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOro o0OIlecTBa, MPEACTABICHHEM O MaTeMaTHYECKHUX
OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHM, MPOUEAYp TPakIaHCKOTO
oOmrecTBa (BBHIOOpHI, OMPOCHI W TMP.), YMEHHEM B3aUMOJECHCTBOBaThH C COIMAJIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTBIO POCCHUMCKOW Tpa)XAaHCKOW HJICHTUYHOCTH, YBAXKECHHUS K
OpOIUIOMY M HACTOSIIEMY POCCHUHUCKOW MaTE€MAaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTH)KCHUSIM POCCUUCKMX MAaTeMaTUKOB M POCCHUUCKOM MaTeMaTHYECKOW IITKOJBI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTUX HAayKaX, TEXHOJIOTHAX, c(hepax YKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHUUCKOTO Hapojaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMs, OSTUYECKOTO TMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U JIESITEIbHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOI'O BKJIaJ1a
B IIOCTPOEHUE YCTONUMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHWEM K MHUpPY, BKJIKOYasg JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHWH, PaCcCyXICHHH; BOCIPUUMYUBOCTBIO K
MaTE€MAaTHYECKUM ACIEKTAM PAa3IUYHbIX BUJ0B UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0POBOTO M G€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe MHTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryiaspHas
dusznueckass aKTUBHOCTH); (DH3UYECKOTO COBEPIEHCTBOBAHMS, MPHU 3aHSATUSAX CIIOPTHBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K Pa3IUIHBIM
chepam mpoPECCHOHAIBHON  JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U  eé
MPUIOKEHUSIMUA, YMEHHUEM COBEpIlIaTh OCO3HAHHBIA BbIOOp Oyayiield mnpodeccun Hu
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKOMy OOpa30BaHUI0O U CamMOOOpa30BAHUIO HA MPOTSIKEHUH BCEH JKU3HU;
FOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTUYeCKOM
HaIpaBJICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHME:



c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYJIbTYPHI, TOHUMAaHUEM BIUSHUS COLMATBHO-
HKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHOW M COIMAIBHOM CPEIbl, OCOZHAHUEM
rno0ambHOTO  XapakTepa OJKOJOTMYECKUX TpoOsieM; OpHEeHTaluell Ha TIpUMEHEHUE
MaTeMaTHYECKUX 3HAHUM [UIsI pelIeHus 3aJad B O0JacTH OKpYXKarolled Cpemsbl,
TUTAHUPOBAHUS TIOCTYNKOB U OIICHKM HMX BO3MOXHBIX TOCIEICTBUN I OKPYXKAIomIeH
cpensbl.

LleHHOCTH HAYYHOr0 MO3HAHMA:

c(OpMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HayKH W OOIIECTBEHHOH MPaKTUKW, TTOHUMAaHUEM MAaTEMaTHYeCKOW HAyKH Kak
cdepbl YeTOBEUECKON NEATENHHOCTH, JTAamoB €€ pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHSA
[UBIJIN3AIMNA;, OBJQJCHUEM S3BIKOM MAaTEeMaTHKH W MaTEeMaTHYeCKOW KyJIbTYpPOW Kak
CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENBCKYIO
JeSITeTbHOCTh WHANBHUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATBI

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  KOCHUMUBHBIX NPOYECcos8 o00yuarwuxci (0c60eHue Memooo8 NO3HAHUSL
OKpyJHCcaowe20 mMupa, npuMeHenue JN02UHEeCKUX, UCCIe008AMENbCKUX ONepayuli, yMeHull
pabomams ¢ unghopmayuet).

ba3oBble Jornueckue AeMcTBUA:

e BBIBIATH M XapaKTepU30BaThb CYHIECTBEHHBIE MPHU3HAKM MAaTEMATHYECKUX
O00BEKTOB, MOHATUH, OTHOLICHUN MEXy MOHATHUSAMU; POPMYIUPOBAThH OMpPEIeIeCHUs
MOHSITHI; YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU ITPOBOIUMOT0 aHAJIH3a;

e BOCIPUHUMATH, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIBHBIC U
OTpULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE;

e BBISBISATh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTUBOPEYUST B
dakTax, MaHHBIX, HAONIONCHHUSIX W YTBEPXKICHUSX; Mpearatb KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

e TMPOBOJUTH CAMOCTOSITEJIbHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUI
(OpsiMble U OT MPOTUBHOIO), BBICTPAUBATh APTyMEHTALINIO, IPUBOJIUTH MPUMEPHI U
KOHTpIIpUMEpPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIBL;

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



Ba3oBble ncciienoBarejbCKue 1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHl  KaK  HCCIEJOBATEIIbCKUN  HHCTPYMEHT  IO3HAHUS;
(GopMynHpoBaTh  BOMIPOCHI, ¢bukcupylomue  NpoTUBOpeUYUe,  MNpodIiieMy,
yCTaHaBIMBaTh HWCKOMOE U JaHHOE, (OpPMHPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HUCCIEIOBAHUE 10
YCTAaHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4eCcKoro oO0beKTa, SBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;
CaMOCTOSITEIbHO  (popMynupoBaTh OO0OOIIEHUST U BBIBOALI 1O pe3yjibTaTaM
OpOBENEHHOTO  HAOJIOJEHUsS,  MCCIEIOBAHMS,  OIEHMBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000ILIECHHUI;

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

Pab6ora ¢ undgopmanmeii:

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;
CTPYKTYpHpOBaTh HMHGPOPMALMIO, TMPEACTABIATh €€ B pPa3iIMuHbIX (dopmax,
WLUTIOCTPUPOBATH TpadUyECKU;
OLICHMBAaTh HAIEKHOCTh WH(GOPMAIMK MO CAMOCTOSTENIHHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvhuie KOMMYHUKAMUBHDbLE Oeticmasus, obecneuusaom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIpUHUMATh U (HOPMYITUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U TNHUCBMEHHBIX TEKCTAaX, JaBaTb IIOSCHEHUS IO XOAYy peELIeHUsd 3aJauH,
KOMMEHTHPOBATH OJIYYCHHBIN PE3YJIbTaT;

B Xojie OOCYXIEHHWs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, pemaeMol 3aJadd, BBICKA3bIBAaTh WJIEH, HAICJICHHBIE Ha TOUCK
pELICHUS; COMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iMuM€ U CXOJACTBO MO3UIIMI; B KOPPEKTHOM Qopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3YyIbTaThl PELIICHUS 3aJaud, SKCIEPUMEHTA, MCCICI0BAHUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

CoTrpyaHn4yecTBo:

MMOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATIBHOU PaObOTHI
MpU pElIeHUH Y4eOHBIX 3a/ay; NPUHUMATh LE€Jb COBMECTHOM JIE€SITENbHOCTH,
IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacnpelnensaTb BUIBI padoT,



JIOTOBApUBAThCS, OOCYXKJaTh MPOIIECC W PE3yJbTaT paldoThl, 0000IIAaTh MHEHUS
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) Vuueepcanvnvie pecynamusnvle Oelicmeus, obecneuusarom  @Gopmuposanue

CMBICI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEILLIEHUS 3a/1a4u, BEIOMpPATh CIOCOO pelIeHUs ¢ YUETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI peLICHUH ¢ y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHM TO3HABATEIBHOM pedieKCMM KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUN U MBICTUTENBHBIX MPOILIECCOB, MX pE3yJIbTaTOB; BIAJETh CIOCOOAMU
CaMOTMPOBEPKU, CAMOKOHTPOJIS Mpoliecca M Pe3ysibTaTa PelIeHUs MaTeMaTH4eCKOu
3a/1auu;

e TPEIBUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJ1auH,
BHOCUTH KOPPEKTUBBI B JICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3yJbTaTa IEIM U YCIOBHUSAM, OOBSACHATh HPHUUUHBI
JOCTIKEHUSI WJIM HEJIOCTUKEHUSI Pe3yJbTaTOB NEATEIbHOCTH, HaXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBaTh MOHATHAMU: TOYKA, MPSMas, IIIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPHM M CICJACTBUS W3 HUX IMPH  PEIICHUU
FCOMETPUYCCKUX 3a/1a4.

OnepupoBaTh TOHATHSAMH: IMAPAJUICTBHOCT, M IEPHEHIUKYJISIPHOCTh TPSIMBIX U
TTIOCKOCTEM.

KiraccupunmpoBath B3aMHOE PACIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSATHSIMH: JBYTPAHHBIA yToJ, TpaHA JABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; JUHEHHBIN yTOoJl ABYTPAHHOTO yIJja; IpaJyCcHas Mepa ABYTPaHHOIO YIJIa.

OnepupoBaTh MOHATHIMHU: MHOTOTPAHHHK, BBITYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOIpaHHUKA, IPaBUILHBI MHOTOTPaHHUK.

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



KnaccudpunmpoBath MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS ISl  KjaccU(UKaIuu
(BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; MPABWIbHBIE MHOTOTPAHHUKH; MpPSIMbIE U
HAKJIOHHBIE MTPU3MBI, TapaJIJIEICTUIIC IbI).

OnepupoBaTh MOHATUSIMU: CEKYIAs TJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH NPUHITUTIBI TOCTPOCHUSI CEUCHUH, UCTIONB3Ysl METO/I CIEO0B.

CtpoutTh ceyeHUs MHOTOTPAHHHKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y.

Pemiate 3amaum Ha HaxOXJACHUE TEOMETPUYECKUX BEJIMYMH MO o0pasiaMm uiu
alropuTMaM, TMPUMEHSsS] U3BECTHBIC AaHAJTUTUYECKUE METOJbl MPU PEIICHUU CTaHAapTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIUMCICHUE PACCTOSTHUU MEXKAY JBYMS TOYKaMH, OT TOYKHU JI0
PsIMOM, OT TOYKH JI0 TIFIOCKOCTH, MEXKTY CKPEITUBAIOIIUMHUCS TIPSMBIMHU.

Pemate 3amaum Ha HaxXOXJICHHUE TEOMETPUYECKHMX BEJIUYMH MO o0pasiaMm WIu
aIropuTMaM, TMPUMEHSS] U3BECTHBIC AHAJTUTUYECKUE METOJbl MPU PEIICHUU CTaHAapPTHBIX
MaTeMaTHYEeCKUX 3a7a4 Ha BBIYKMCICHUE YIJIOB MEXIY CKPEIIMBAIOIMIMMUCA TPSIMBIMH,
MEXy MPSIMOU M TNIOCKOCTHIO, MEXTY TIJIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

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

OnepupoBaTh TMOHATHSIMHU: CHUMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh M TUIOCKOCTh
CUMMETPHH; [IEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekats, npeoOpa3oBhIBATh U UHTEPIPETUPOBATh  WH(MOPMAIUIO 0
POCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensTe reomerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUYECKHX 3ajad,
MPEINONIAraloiX HECKOJIbKO I1aroB PEIIeHHs, €CIU YCIOBUS MPUMEHEHHS 3a/1aHbl B IBHON
dbopwme.

[TpumeHsATH IPOCTEHIITNE MPOTPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUYECKUX 3aad.

[IpuBomUTh MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U IKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHUSI HA MPAKTHKE: aHAIIM3UPOBATh PEalbHbIE CUTYalluu U
MPUMEHSTh W3yYEHHbIC TMOHATUS B IMPOIECCE IOUCKA PEHIeHUs MaTeMaTHYEeCKU
chopMyIHpOBaHHON MPOOIEMBI, MOIETUPOBATh peaTbHbIC CUTYAllUd HA SI3BIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENH C UCII0JIb30BAHHEM T€OMETPUUECKUX OHSATUNA 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; chepruyecKasi TOBEPXHOCTb.

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



OOBICHATH CLIOCOOBI MOIYUYEHHS TEJl BPALICHUSI.

KnaccudunnpoBath B3aMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

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

BbIuncnsaTh COOTHOIICHUST MEXKTY TUIOIIQAsIMU MMOBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TEN.

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

BoInonHATh (BRIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUEHUS TEJ BPAILIECHUS.

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 00J1aJ1al0T.

[IprMeHATs TpaBUIIO MapajuiesIenuIle1a.

OnepupoBaTh MNOHATUSMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MONIYJb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXKJIYy BEKTOPaMHU, CKaJISIPHOE
IIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMmy BEKTOpPOB M IPOM3BEICHUE BEKTOpa Ha YHCIO, YIOd MEXIY
BEKTOPaMH, CKaJISIpHOE MPOU3BEICHUE, PACKIAABIBATH BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B J€KApTOBOW CHCTEME KOOPAUHAT.

[Ipumensate reomerpuueckue GakThl M1 PEIICHUs CTEPEOMETPUYECKUX 3ajad,
IIPEAIIONIAraIIMX HECKOJIBKO 1IArOB PELICHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl B SIBHOU
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 PELICHUM CTaHJAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IprMeHATh TPOCTENIIINE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a]1a4.

[IprBOoAMTE HpUMEpPHl MAaTEMAaTUUYECKHMX 3aKOHOMEPHOCTEN B MPUPOJAE U IKU3HH,
pacrno3HaBaTh MPOSABICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

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



HCCIIEIOBATh MOCTPOCHHBIE MOJICNIH C UCII0JIb30BAHHEM T€OMETPUUECKUX OHSATUNA U TEOPEM,
ammapaTta anreOpbl; pemarh NPaKTHYECKUE 3a/laud, CBS3aHHBIE C HAXOXKJCHHEM
F€OMETPUUECKUX BEITUYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmmyecTBo yacoB
Ne HaumeHoBaHue pa3ie/ioB M TeM NPOrPaMMbI KontpoabHbie
n/n Bcero
padoThbI

1 BBenenune B ctepeoMeTpuio 10
2 [IpsiMble 1 TIOCKOCTH B TpoCTpaHcTBe. [[apamienbHOCTh MPAMBIX U INIOCKOCTEN 12 1
3 [lepnieHIUKyYIApHOCTH NPSAMBIX U MJIOCKOCTEN 12
4 Yrubl MeXy NIPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuku 11 1
6 OO6BEMBI MHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHUE: CEYCHNUSI, PACCTOSTHHSI U YTIIBI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 KVIACC

KoandecTBO 9acoB

Ne ni/m HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbl Beero KoHTpoJibHbIE
padoThbI
1 Tena Bpaienus 12
2 OO0BEMBI TEI 5 1
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IeHNE, CUCTEMATU3AIIS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne
Tema ypoka KoHTpoJbHbIe
n/n Bcero
padoTbI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMasi, INIOCKOCTb, IpocTpaHcTBO. [IpaBuna

1 M300paKeHUs Ha PUCYHKaX: M300pakeHUsI IIJIOCKOCTEH, MapaienbHbIX IPSIMBIX (OTPE3KOB), 1
CepeHbI OTpe3Ka
[TonsTHS: epeceKkaroLIuecs MIOCKOCTH, EPECEKAoIINecs IpsiMast U IIOCKOCTh
[TonsTHs: nepecekarouecs MIOCKOCTH, IEPEeCEKaoNInecs IpsiMasi U II0CKOCTh

4 3HaKOMCTBO ¢ MHOTOIpaHHUKaMHU, U300pakeHre MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha 1
MIPOEKIIMOHHBIX YepPTeKax

5 HavanbpHbie cBenieHust 0 Kyoe U nupamuie, ux pasBeEpTku u Moaenu. CeueHus 1
MHOTOI'PaHHUKOB

6 HauanbHble cBefieHHs 0 KyOe 1 nupaMuje, ux pa3BepTku U Mojenu. CeueHus 1
MHOTOI'PaHHUKOB

7 [TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1
CIIEICTBUS U3 HUX

8 [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1
CIIEAICTBUS U3 HUX

9 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U 1
CIIEZICTBUS U3 HUX

10 ITonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U 1
CIIEZICTBUS U3 HUX

1 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, TAPAIIIENBHbBIE U 1
CKPEILMBAIOIINECS NIPSIMbIE

12 [TapannenbHOCTH NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIE IPSIMbIE B 1
IIPOCTPAHCTBE; NapaJIEIbHOCTh TPEX MPSIMBIX

13 [TapannenbHOCTH NPSAMBIX M INIOCKOCTEN B IpocTpaHcTBe: [lapamiensHoCTh IpsmMoi n 1




IIJIOCKOCTH

14 VYTIuIBl ¢ COHANPABJICHHBIMUA CTOPOHAMH 1
15 YroJ1 MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1
16 YroJ1 MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1
17 [TapannensHOCTB TIIOCKOCTEH: MapauiesibHbIe TIII0OCKOCTH 1
18 CBolicTBa apauIeIbHBIX MIOCKOCTEH 1
19 [Ipocreiiue npocTpaHCTBEHHbBIE PUTYPBI HA IJIOCKOCTH: TETpadp, KyO, napajienenunes 1
20 [Toctpoenue ceuenmii 1
21 [Toctpoenue ceuenmii 1
99 KonTponsnas pabora no teme "[Ipsimbie u miockoctu B mpoctpancTse. [lapamiensHocTh 1
MPSAMBIX U IJIOCKOCTER"
23 [NeprieHAUKYIIPHOCTH MPSMOU ¥ IIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIE B TPOCTPAHCTBE 1
24 [IpsiMbIe mMapasutenbHbIC U TIEPICHINKYIISIPHBIE K TUIOCKOCTH 1
25 [IpsiMbie apayienbHbIC U MEPIEHIUKYISIPHBIE K TIIIOCKOCTH 1
26 [Ipu3Hak nmepneHAUKYIIPHOCTH MPSMOM U TUNIOCKOCTH 1
27 [Ipu3Hak nmepneHAUKYIIPHOCTH MPAMOM U TUNIOCKOCTH 1
28 Teopema o psiMO TEPIICHINKYIISIPHON TIJIOCKOCTH 1
29 Teopema o IpsIMO MEPIICHIUKYISIPHON TJIOCKOCTH 1
30 Teopema o psIMO TEPIICHIUKYIISIPHON TIJIOCKOCTH 1
31 [lepnieniuKynsp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT MPSMOI 1
710 TJIOCKOCTH
39 [lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1
JI0 TJIOCKOCTH
33 [lepnieHuKynsAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT MPSMOI 1
710 TUIOCKOCTH
34 [leprieHANKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSMOi 1
710 TUIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U TNIOCKOCTHIO
36 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIJIa




37 JIByrpaHHbIN yroJ, JUHEHHBIN YyroJl ABYTPaHHOTO yria 1

38 [eprieHAMKYIAPHOCTH MJIOCKOCTEN: MPU3HAK NEPIEHIUKYISPHOCTH ABYX IUNIOCKOCTEH 1

39 [eprieHAUKYIAPHOCTH MIOCKOCTEN: MPU3HAK NEPIEHIUKYIPHOCTH ABYX IUNIOCKOCTEH 1

40 [eprieHAUKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NEPICHIUKYISIPHOCTH ABYX IUIOCKOCTEH 1

41 Teopema o Tpéx nepneHAUKYIIpax 1

42 Teopema o Tpéx nmepreHANKYIIpax 1

43 Teopema o TpEx mepreHAUKYISIPax 1

44 KonTponsnas padbora o Temam "[lepneHIuKyasspHOCTD NPSAMBIX U MI0CKOcTeR" 1 "YTIIbI 1
MEXTy IPSMBIMH U TIFIOCKOCTSIMU"

45 [TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHHKA, BBITYKJIbIE W HEBBITYKITbIC 1
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHUKA

46 [Tpu3ma: n-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHHSI IPU3MBI; IIPsIMasi 1 HAKIIOHHASI TIPU3MEI, 1
OOKOBas M MOJTHASI TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, TpsIMOYTOJIBHBIN apaJIJICJICIIHUIIC]T ¥ €r0 CBOHCTBA 1

48 ITupamupaa: n-yrojapHas nupaMua, TpaHu U OCHOBAHUE MUPaMU/Ibl; OOKOBas U MOJIHAS 1
MIOBEPXHOCTh MUPAaMU/Ibl; IPaBUIIbHAS U yCEUEHHAsI TUpaMUIa

49 [IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE IPABUIBHOTO MHOTOTPAHHUKA; IPAaBUJIbHAS NIpU3Ma U 1
IIpaBUJIbHAS TUPAMUA; IPaBUiIbHAS TPEYrobHas MUPaMUAA U IPaBUWIbHBINA TETpasap; Kyo

50 [IpencraBnenne o MpaBUIbHBIX MHOIOI'PAHHUKAX: OKTA’IP, JOJAEKAdP U UKOCAIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IPSAMOMN, INIOCKOCTH. 1
DneMeHThl CUMMETPUHU B IMpaMMJIax, MapajulesenuIeaax, IpaBUIbHbIX MHOIOIPaHHUKaX

52 Brruncnenue 31eMeHTOB MHOTOTPAHHHUKOB: pEOpa, AUAaroHAaIH, YIiIbl 1

53 [Tnomaas GOKOBOM MOBEPXHOCTH U MOJHOM NOBEPXHOCTH MPSAMOMN MPU3MBI, IUIOLIA/1b 1
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBbI

54 [Tnomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MTPABUIBHON IMHUPaMH/IbI, TEOPEMA O 1
IUIOIIA 1 OOKOBOM MOBEPXHOCTH YCEUEHHON MHUPAMM/IbI

55 KonTponpHas paboTa o teme "MHOrorpaHHUKT"

56 [Tonsitue 06 06BEMeE

57 O0BEM TUpaMHUIBI




58 O0BEM nupamu b1 1

59 O06BEM nupamu b1 1

60 O06BEM nupamu b1 1

61 OO0BEM TTPU3MBI 1

62 OO0BEM TTPU3MBI 1

63 OO0BEM TTPU3MBI 1

64 KonTponsnas pabora no teme "OO6bEMbI MHOTOI'PaHHUKOB" 1

65 [ToBTOpenue, 06061meHne cucremarusanus 3HaHui. [locTpoeHne ceueHuii B MHOTOIpaHHUKE 1
[ToBTOpEeHue, 06001IeHNE cUCTEeMaTH3allsl 3HAHUN. Bbruncienne paccTosHUM: MEX Ty AByMs

66 TOYKAMH, OT TOYKH JI0 TIPSIMOMA, OT TOUKH JI0 TUIOCKOCTH, MEK/Y CKPEIIHBAFOITAMHUCS 1
TPSIMBIMH

67 Wrorosas koHTposbHas paboTa 1
[ToBTOpEeHME, 0000IIEHNE CHCTEMaTH3aIlHs 3HaHUN. BeIancIeHne yriioB: MexIy

68 CKPELIMBAIOIUMHUCS MPSIMBIMH, MEXy IPSAMOM U IIIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YTJIOB 1
MEX]y IUIOCKOCTSAMU

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KoaundecTBO 9acoB

Ne i/ Tema ypoka KoHTpoJbHbIe
Bceero
padoThbI

1 Cdepa u map: meHTp, paanyc, JuameTp; IIOMab TOBEPXHOCTH ChEPhI 1

9 B3aumHoe pacmonoxenue cepsl U IUIOCKOCTH; KacaTeabHas TNIOCKOCTh K cepe; mIoman 1
cdepbl

3 N3obpaxenue chepsl, mapa Ha miaockocTu. CedeHus mapa 1

4 [unuHapudeckas MoBEPXHOCTh, 00pa3yIOIIHe TUIHHIPHIECKON TOBEPXHOCTH, OCh 1
IATHHIPUICCKON TTIOBEPXHOCTH

5 Hunuuap: ocHOBaHMS M OOKOBast MOBEPXHOCTH, 00pa3yromas U 0Ch; IUIOMa b OOKOBOU ¥ IMOJTHOM 1
MTOBEPXHOCTH

5 N3obpaxenune munuHapa Ha IockocTh. Pa3BépTka nunuuapa. CedeHust MHIpa (TII0CKOCTHIO, 1
napajuieIbHON WM MEPIICHIUKYIISIPHONW OCH ITUJIHH]IPA)

7 Konndeckas moBepXHOCTh, 00pa3yrolue KOHUYECKOH TOBEPXHOCTH, OCh M BEPITMHA KOHUYECKON 1
MMOBEPXHOCTHU
Konyc: ocHOBaHue 1 BepiirHa, 00pa3yromias 1 0Ch; MIOIIa s O0KOBOI U MOJHOM MOBEPXHOCTH
Yceu€HHbIN KOHYC: 00pa3yrolue 1 BbICOTA; OCHOBAaHUS U OOKOBasi IOBEPXHOCTh

10 N300paxkenue koHyca Ha rmiockocTu. Pa3Béprka konyca. CeueHust KoHyca (IJI0CKOCTBIO, 1
napajyuieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, MPOXOAAIIEH Yepe3 BEpIIUHY)

11 KomOunarmus Ten BpaiieHuss ¥ MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONUCaHHBINA 0KOJIO cepsl; chepa, BIUCaHHAS B MHOTOTPAaHHUK HIIU B TEIIO 1
BpallleHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOICTBa 0OBEMOB TET

14 O0BEM 1uIuHIpa, KOHyca

15 O06BEM mapa u miaomaas chepbl

16 [Togo6HbIe Tena B mpocTpancTBe. COOTHOLIEHHUS MEXTY TUIOIIAASIMH MOBEPXHOCTEH, 00BEMaMu 1

0I00HBIX Te




17 KonTtponsnas padora no temam "Tena Bpamienus” u "O6bemsbl Ten" 1

18 BexTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 1

19 CrnosxeHre ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOPa Ha YHCIIO 1

21 Pa3noxxenue Bekropa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio napannenenunesa 1

22 Pemrenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMHU 1

23 [IpssMoyronpHas cucteMa KOOpAMHAT B pocTpaHcTBe. Koopaunatel Bexkropa. [Ipocreitmme 1
3aJ1auM B KOOpJAMHATaX

24 VYron mexay BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 1

25 Boruncnenue yrioB Mex1y NPSIMBIMU U TJIOCKOCTSIMHU 1

yr y

26 KoopauHaTHO-BEKTOPHBIN METO MPH PELIEHUH T€OMETPUUYECKUX 3a]1au 1

27 KonTponsHas paborta o Teme "BeKkTopsl U KOOpAWHATHI B TpOCTpaHcTBE" 1

28 [ToBTOpenue, 06061menHue 1 cucremaTu3anus 3HaHuil. OcHOBHBIE (DUTYPBI, (AKThI, TEOPEMBI 1
Kypca IJIaHUMETPUH

29 [ToBTOpeHmEe, 0600mIeHNEe U cucTeMaTr3alus 3HaHuii. OCHOBHBIE GUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IJIJaHUMETPUHU

30 IToBTOpEeHue, 0000IIEHNEe U CUCTEMAaTH3alMs 3HaHUH. 3ajauu IIIaHUMETPUU U METOJIbI UX 1
peleHus

31 IToBTOpEeHue, 0000IIeHnEe U cCUCTeMaTH3alMs 3HaHUH. 3a/1aun INIaHUMETPUN U METOJIbl UX 1
peleHus

39 IToBTOpEeHue, o0oOLIIeHne 1 cucTeMaru3anys 3HaHuil. OCHOBHBIE (DUTYPBI, (PAKThl, TEOPEMBI 1
Kypca CTepeoMeTpUH

33 Hroropas koHTpoJbHAs paboTa

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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