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MHNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yuebHoro kypca «I'eometpusi» 6a30BOro ypoBHs JiJIsi 00yHaromuxcs
10 -11 xmaccoB pa3zpabotana Ha ocHoBe DenepaabHOTO
rOCy/JIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CpeaHEero odiero oopa3oBaHUs, ¢ YUETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMI, MPEIbABIIEMbIX K MAaTeMaTHUYECKOMY O0Opa30BaHUIO, U
TpaauLIUi poccuiickoro oOpa3oBaHus. Peanuzanus nporpamMmsl 00€CIIEUMBAET OBJIAJICHUE
KITIOYEBBIMH KOMIETCHIIMSMH, COCTABISIONIMMEI OCHOBY ISl CAMOPa3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJbTYPHOIO, JJUYHOCTHOTO M IMO3HABATEIBHOIO Pa3BUTHS
JTUYHOCTH O00y4YarOIIUXCSl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOro Kypca reoMeTpHMM Ha YPOBHE CpeIHero obiero oOpa3oBaHUs
o0ycJoBJieHa MPAKTHUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX U IPEAMETHBIX Pe3yJbTaTOB
0o0yuyeHHs] T€OMETPUU B HAIPABICHUM JTUYHOCTHOTO PA3BUTHUSL OO0YyUalOIIMXCs, POPMHUPOBAHUS
(YyHKUIMOHAJIIBHOM MaTeMaTH4YeCKOM TpaMOTHOCTH, W3Y4YEHHUS APYIMX Y4eOHBIX AMCLMIUIMH.
Pa3Butne y oOyuaromuxcsi NMpaBUJIBHBIX NPEICTaBICHUN O CYUIHOCTH M INPOMCXOXKJIECHUU
reOMEeTPUUECKUX abCTpaKLUid, COOTHOIIIEHUH PEAIbHOTO U MJI€aJIbHOT0, XapaKTepe OTPaKeHUs
MaTeMAaTH4YECKON HAyKOM SIBJICHUM U MPOLECCOB PEAaIbHOIO MUPA, MECTE TEOMETPHUH B CHUCTEME
HayK M pOJM MaTEMaTH4YECKOrO0 MOJEIMPOBAaHWsS B HAy4YHOM II03HAHUM U B IPAKTUKE
CHocoOCTBYeT (OPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS YyuallUXcs, a TakkKe KadecTB
MBILIUIEHUS, HEOOXOIMMBIX JIJIsl aJaliTallid B COBPEMEHHOM O0IIIECTBE.

'eomerpust sBnseTcss OAHMM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpPEAHEro OOIIEro
o0Opa3oBaHus, Tak Kak 00ecrne4ynBaeT BO3MOXKHOCTh M3YUYCHMs KaK JUCIHUILUIUH €CTECTBEHHO-
Hay4YHOM HAIPABJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIEHHE, (opMHpyeMoe MPH HU3YYEHUU OOYYarOIIMMHUCS MOHSATHIHBIX
OCHOB T'€OMETPUM M IIOCTPOCHHUH LENOYKU JIOTUYECKUX YTBEPKICHUM B XOJE pELICHUS
F€OMETPUUYECKUX 3a/]a4, YMEHHME BBIJIBUTaTb W OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS MPHU PELICHUH 3a/1ad €CTECTBEHHO-HAyYHOI'0 LHKJIAa, B YaCTHOCTH W3 Kypca
(bu3nKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
JeSTeIbHOCTH YenoBeka. OpHeHTalus YeI0BeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBUE €T0 COLIMATILHOTO OBITHSA, (POpMa OTpaKEHUS OKPYIKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS M aKTUBHOIO  IpeoOpa3oBaHUs  JAECHCTBUTEIBHOCTH. OnepupoBaHue
MIPOCTPAHCTBEHHBIMH 00pa3amMu 00bEAMHSAET pa3Hble BUABI YIeOHON U TPYAOBOM ACSITEIHLHOCTH,
ABIISICTCSI OJHUM M3 TNPO(PECCHOHATBPHO BaXHBIX KayecTB, IOITOMY aKTyalbHa 3aada
dopmMupoBaHUs y OOyYarOIIUXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak pPa3sHOBUIHOCTHU
00pa3HOrO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJATOTOBKE K MPAKTHYECKOM
JEATEIbHOCTU 110 MHOTUM HAIPABJICHUSIM.



Lens ocBoeHMs MporpamMmsel yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUYeHUs
- 0o01reoOpa3oBaTebHOE U OOUIEKYJIBTYPHOE pa3BUTHE OOyYarOUIUMXCS yepe3 oOecleueHue
BO3MOXHOCTU NMPHUOOPETEHUS U HCIIOJIB30BAHUSI CUCTEMATHUYECKUX T€OMETPUUECKUX 3HAHUM U
NecTBUH, cCIeU(UIHBIX TEOMETPHUH, BO3MOKHOCTH YCIEIIHOTO MPOI0JKEHUSI 00pa30BaHUs IO
CHELNATIbHOCTSIM, HE CBSI3AHHBIM C IPUKJIAIHBIM HUCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE IMpeAHA3HAUYEHA JUISI OOYyYaroIuXxcs
CPEIHEN IIKOJbl, HE HWCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUU Ha YpPOBHE OCHOBHOI'O
oburero oOpa3oBanus. TakuMm oOpa3om, oOyuaroluecss Ha 6a30BOM YpOBHE JOKHBI OCBOUTD
o01rre MaTeMaTHYeCKUE YMEHUS, CBSI3aHHBIE CO CHEIU(PUKON reOMETPUN U HEOOXOAUMBIE IS
KU3HU B COBpEMEHHOM o01iecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
0oee riay0oKo, eciiu B JalbHEIIeM BOSHUKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npodeccuoHanbHON AESTENIbHOCTH.

JlocTrKEHUE 11eTTM OCBOEHHUS MTPOrpaMMbl 00ECIIEYMBAETCS PEHIEHUEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHpiMu 3a1ayamMu ocBoeHMs Kypca «I' eomeTpun» Ha 6a30BOM ypoBHE B 10—
11 knaccax sBJISIIOTCS:

* (QopmupoBaHue TNpEACTaBICHHUS O TEOMETPUM KaK YacTH MHUPOBOM KYIbTYphl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKaIOLUM MUPOM;

* (QopmupoBaHue TMpEACTABICHHUS O MHOTOTPAHHHMKAX M TellaX BpallleHUs Kak o
BOKHEUIIINX MaTEMaTHYECKUX MOJEIISIX, TO3BOJISIFOLIMX OMKCHIBATh U U3y4aTh pa3HbIC
SIBJICHUSI OKPY>KAIOLIEr0o MUPA;

* (opMupoBaHHE YMEHHS paclO3HaBAaTh Ha yepTeXax, MOAENSAX U B PeaJbHOM MHpe
MHOTOT'PaHHUKH U TeJa BpalleHUS;

* OBJQJICHUE METOJaMM pEIIeHUs 3aJad Ha [OCTPOEHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX QUTYD;

* (opmupoBaHHe yMEHUsI ONEPUPOBATH OCHOBHBIMU MOHATHUSIMU O MHOTOTpaHHUKAxX U
TeJNax BpallleHUs U UX OCHOBHBIMH CBOMCTBAMU;

* OBJIQ/ICHHUE AJTOPUTMAaMH PELIEHUS OCHOBHBIX THUIIOB 3a/1ay; (GOPMHPOBAHUE YMEHUS
IIPOBOJUTH  HECJIOXKHBIE  JIOKa3aTEJIbHbIE  PACCYXKAECHHSA B  XOJE€  PELICHHUA
CTEPEOMETPUUECKHX 3314 U 3a/1a4 C PAKTUYECKUM COAECPKAHUEM;

* pa3BUTHE UHTEIUIEKTYaJIbHbIX M TBOPYECKHMX CIIOCOOHOCTEH  0Oydarommxcs,
MI03HABATEIbHONW aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHHUS;

* (dopmupoBanue (HYHKIMOHATHHONH T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPHH: yYMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKHUX MOHATHI, 0ObEKTOB U 3aKOHOMEPHOCTEN
B peaJbHBIX JKU3HEHHBIX CUTYAlUSIX U MPU U3YUCHHUH JAPYTUX Y4EOHBIX MPEIMETOB,
MPOSBJICHUS 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyIHpOBaTh HMX Ha S3bIKE
reOMETpUM M  CO3[]aBaTh T'€OMETPUYECKHUE MOJENH, MPUMEHSITh OCBOCHHBIM
reOMETPUYECKUIl ammapaT [js peleHUuss NPaKTUKOOPHEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OILICHUBATh MOJYUYEHHBIE PE3yIbTAThI.

OTnnuuTeNbHOU 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KYpC CTEPEOMETPUU



B HA4yaJe €ro M3y4eHus 3aJad, pPEIIAeMbIX Ha YPOBHE HWHTYWTHBHOIO IIO3HAHUSA, H
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAas padbOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO MBILIUICHHS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JAJIBHEHIIEMY N3YUYEHUIO IIPEIMETA.

[Ipennourenne OTHAETCS HArISAAHO-KOHCTPYKTUBHOMY METONy OOY4YeHMs, TO €CTb
TEOPETUYECKNE 3HAaHHUA HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IIPEIMETHOIPAKTUYECKOU
NEATENBHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUN Yy Yy4allMxcsi B Kypce
CTEpEOMETPUHU IPOBOJUTCS 3a CUET PellIeHHs 3a/1a4 Ha CO3/IaHUE IPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHUPOBAaHME NPOCTPAHCTBEHHbIMM oOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C
OIOPOM Ha HAIJIATHOCTh, a ONIEPUPOBAaHUE 00PA30M - B YCIOBUAX OTBJIEUEHUS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHUS €T0 UCXOJHOTO CONEP/KAHMUS.

OcHOBHBIE conepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHuKn», «IIpsiMple 1 TNIOCKOCTH B MPOCTPAHCTBEY, « Teyla BpammeHus», « Bekropsl u
KOOPAMHATHI B IPOCTPAaHCTBEY. DOPMUPOBAHNE JIOTUYECKUX YMEHNN PACIIPEAEIAETCS HE TOJIBKO
M0 COJAEpPXAaTEIbHBIM JIMHUSM, HO U IO TrojJaM OOy4YeHHS Ha YPOBHE CpPEIHEro OOIIero
o0Opa3zoBaHUsI.

Conepxanue 00pa30BaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paGoueil mporpaMmbl, paclpeieia€HHbIM MO rojgaM oOOy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHHME T€OMETPUYECKUMHU MOHATUSAMHU U HaBBIKAMH OCYILECTBIISJIOCH
MOCJIeI0BAaTEeNIbHO U IOCTYNATENbHO, C COOJIOJCHUEM IPHHIMIIA MPEEMCTBEHHOCTH, YTOObBI
HOBBIE 3HaHUS BKJIIOYAIKCH B OOIYIO CUCTEMY T'€OMETPUUECKUX MPEICTaBICHUI 00yUaromxcs,
paciupss u yriyomsis e€, o0pa3yst IpoYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIVIAHE

Ha uzyuenue reomerpuun otBoauTcs 2 yaca B HeAemo B 10 knacce u 1 yac B Henenmo B 11
KJIacce, BCETo 3a JBa roga ooyuyenus - 102 y4yeOHbIX Haca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHUS CcTepeoMeTpuH. Touka, mpsmasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00 aKkCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue OpsAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulesibHbIE U CKpelMBatouiecs npsmele. [lapannenbHOCTh OpAMBIX U TUIOCKOCTEHN B
IPOCTPAHCTBE: MapajlieibHbIe IPSIMbIE B POCTPAHCTBE; NAPAIJIEIBHOCTD TPEX MPSAMBIX;
NapajuIeIbHOCTh MPSMOM M IJIOCKOCTH. YTJbl C COHANpPABIEHHBIMU CTOPOHAMU; YIOJ
MeXay MpsMbIMM B mpocTpaHcTBe. [lapamnenbHOCTh IIOCKOCTEH: mapajielibHbIe
IUIOCKOCTH; CBOMCTBAa NapajUleNbHbIX IUIOCKOcTel. lIpocreiiline mpocTpaHCTBEHHBIE
burypsl Ha TUIOCKOCTH: TETPAdp, KyO, Mapajuieienure; MOCTPOSHUE CEUCHU.

[lepneHIUKYIAPHOCTh MOPSIMOM W TUIOCKOCTH: TEPHEHIUKYJISAPHBIE TNpSMbIE B
MIPOCTPAHCTBE, MPSMbIE MapajljieibHble M NEPHEHAUKYISPHBIE K IJIOCKOCTH, MPH3HAK
NEePHNEHAUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OpeMa O MpsIMOM MEepHEeHIUKYJISIPHON
IUIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YTrod MEXKAY NPSAMOW U IUIOCKOCTHIO; ABYTPaHHBIN
yTOJ1, TUHEHHBIA Yroi AByrpaHHoro yria. [lepneHauKynsp U HaKJIOHHbIE: PACCTOSHHUE OT
TOYKHM JI0 TUIOCKOCTH, PACCTOSIHME OT NPSMOW 1O IJIOCKOCTH, MPOEKIHs (UTrypbl Ha
IUIOCKOCTh. [leprneHauKyasIpHOCTh MJIOCKOCTEH: MpU3HAK NEePIEeHIUKYISIPHOCTH JIBYX
mockocreil. Teopema o TpEX nepHeHuKyIsipax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHHMKA, OCHOBHBIE 3JEMEHThl MHOTOIPAaHHUKA, BBINYKJIbIE U
HEBBIYKJIbIE MHOTOTPaHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: u-yronpHas npusma;
rpaHd W OCHOBAaHMS TPHU3MBI; MpsiMas M HAaKJIOHHAs TMPU3MbBI; OOKOBas W TIOJIHAS
NOBEPXHOCTh Npu3Mbl. [lapamienenunesn, NpsAMOYTOJIbHBIA Mapajuielenune] W €ro
cBoiicTBa. [lupamuna: u-yronpHast mTupaMuia, TpaHd U OCHOBaHUE TTUPAMHUJIBI; OOKOBAs U
MOJIHASI TIOBEPXHOCTh NHUPAMUIbI, MpaBUJIbHAS M yCEYEHHAs NUpamMuia. JIEMEHTHI
npu3Mbl W nupamubl. [lpaBUiibHbIE MHOTOTPaHHUKH: TOHSTHE MPaBUIHLHOTO
MHOTOTpaHHUKA; IPAaBUJIbHAS TPU3Ma U TPAaBHIIbHAS TUPAMK/IA; TIPaBUIIbHAS TPEYToIbHas
nupaMua ¥ OpaBWIbHBIA  TeTparap; KyO. IlpencraBiaenune o  mpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTadIp, 10AeKa’ap U ukocadip. CedeHus NpU3Mbl U MUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, MPSMOIi,
IUIOCKOCTU. DJEMEHThl CHUMMETPUM B NHUpaMHIaxX, MNapajulefienumnenax, MpaBUIbHBIX
MHOTOTPaHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOMIA/b OCHOBaHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOMN Mpu3Mbl. [Lnomans 60K0BOM MOBEPXHOCTH U



NOBEPXHOCTHU MPaBUIBHOW MNUpaMUAbl, TEOpEMA O IUIOWAAN YCEYEHHOW NUpPaMHJBbI.
[Tonsitne 06 00bEMe. OOBEM MUPaMHUIBL, TPU3MBI.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXK Y IUIOIIAIMUA TOBEPXHOCTEH,
00BbEMaMu IOJTIOOHBIX TETI.

11 KJIACC

TeJia BpaleHus

[{wimHaapuyeckass HOBEPXHOCTb, 00pa3yIoLIie WINHAPUIECKON TOBEPXHOCTH, OCh
IWINHAPUYECKONH NoBepXHOCTU. LlunuHzap: ocHoBaHHMA U OOKOBas IOBEPXHOCTH,
oOpasyromas 1 oCh; IJIOMAaAb OOKOBOH U MOJHOM MOBEPXHOCTH.

Konunyeckasi HoBepXHOCTh, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHMYeCKOM noBepxHocTu. KoHyc: ocHOBaHUE U BEpIIMHA, 00pa3yroas U OCh; IJIOMAAb
OOKOBOH U MOJHON NOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIoLIie U BbICOTA; OCHOBAHUS
1 OOKOBasi MIOBEPXHOCT.

Cdepa u map: ueHTp, paguyc, 1uaMeTp; Iomaab NOBEpXHOCTH cdepbl. B3aumuoe
pacnosoxxeHue chepsl U INIOCKOCTH; KacaTelnbHas INIOCKOCTh K cdepe; mIomaas chepbl.

N300pakeHue Ten BpalleHus Ha IIIocKocTU. Pa3BépTka HuinHapa 1 KOHyca.

KomOuHammu Tten BpamieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONHCAHHBIH
0Ko0JI0 cepsbl; cepa, BIUCAHHAS B MHOTOI'PAaHHUK, MJTU TEJIO BpalllEHUS.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
NpSMOYTOJILHOTO Tapajuienenuneaa u ciueactsus u3 He€. OObEM HMIMHIApa, KOHYCA.
O0béM mapa u wiom@aab cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKIY IIIOIIAIIMUA TOBEPXHOCTEH,
00BéMaMu OJIOOHBIX TETI.

Ceuenuss uunuHapa (MapajielbHO M NEPHEHAUKYJISPHO OCH), CEYEHHs] KOHyca
(mapanieabHOE OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPIINHY ), CEUCHHUSI 1Iapa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexkTop Ha miockoctd U B mpocTpaHcTBe. ClOXKeHHE M BbIUUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTopa N0 TpPEM HEKOMIUIAHAPHBIM
BekTopam. l[lpaBuno napamienenunena. Pemenue 3anad, CBSI3aHHBIX C NMPUMEHEHUEM
IIpaBUJI JIEUCTBUM C BeKTOpamu. IIpsMoyronpHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats!l BekTopa. IIpocTtenmme 3anauyun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMM.
CkayisipHO€E NMPOU3BEEHUE BEKTOPOB.

Boruncnenue yrioB Mexay NpsAMbIMU M ITOCKOCTSIMHU. KoopinHaTHO-BEKTOPHBIN METO]
IpU PEIICHUH FEOMETPUUYECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHS  NPOrpaMMbl  y4eOHOTO  MpeaMeTa
«MatemaTukay XapakTepUu3yrTCs:

I'pa:knanckoe BocnuTaHuUe:

c(hOpMUPOBAaHHOCTBIO TPAXKIAHCKOW TO3WIUKM OOydYaromerocss Kak akTUBHOTO W
OTBETCTBEHHOI'0 UJIEHA POCCUUCKOro OOIlecTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, IPOILEAYP TPaXITaHCKOTO
oOmrectBa (BBIOOpHI, OMPOCHI U TIP.), YMEHHEM B3aMMOJICUCTBOBATH C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKITUSIMU U HA3HAUCHHUCM.

IlaTprnoTnyeckoe BocIUTAHME:

c(hOpMUPOBAaHHOCTBIO POCCHUICKON TPaKTAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY W HACTOSIIEMY POCCHHCKOW MaTEMaTHKH, IICHHOCTHBIM OTHOIICHHEM K
JTOCTIKCHHUSIM POCCHHUCKHX MAaTeMaTHKOB M POCCHHCKOW MaTEMaTHYECKOW IITKOJBI, K
HCITOJIb30BAHMIO ATUX JOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKHU.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja; chOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAaHMS, JTHYECKOTO IIOBEJICHUsS, CBS3aHHOTO C IMPAKTHYCCKUM
MPUMCHCHUEM JIOCTYDKCHHM HAyKW W JICATEILHOCTHIO YUYEHOTO; OCO3HAHHUEM JIMYHOTO
BKJIa/Ia B IOCTPOEHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTuyecKoe BOCIIMTAHHE:

ACTCTHYECKUM OTHOIICHHEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj]ay, PEIICHHM, PACCYXIECHUW; BOCHPUUMYHBOCTHIO K
MaTEeMaTHYCCKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

chOpMUPOBAaHHOCTHIO YMEHHsI PUMEHATh MaTeMaTHUYECKHe 3HAHUS B MHTEpecax
3I0pOBOro M 0Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3/IOPOBOC TIMTaHWE, COAJAHCHUPOBAHHBIM PEXUM 3aHATHH W OTABIXA,
peryisipHas pu3ndecKasi aKTUBHOCTD); (PU3NUYECKOTO COBEPIICHCTBOBAHMUS, TIPH 3aHSITHIIX
CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIBbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYyAY, OCO3HAaHHEM IIEHHOCTH TPYJIOIIOOUS, HWHTEPECOM K
paznuuHbIM chepam mpodeccuoHaNbHOM AEATEILHOCTH, CBI3aHHBIM C MAaTEMATUKON U €&
MPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu u
peaTnu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC IIJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K
MaTeMaTH4YeCKOMY 0Opa30BaHUIO U



caM000pa30BaHMIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTHIO K aKTUBHOMY yYYaCTHIO B
PENICHUH MTPAKTUICCKUX 33729 MaTEMATHICCKOW HAIIPaBICHHOCTH.

IK0JOrHYecKoe BOCIIUTAaHHE:

cOpPMHUPOBAaHHOCTBHIO ~ JKOJIOTUYCCKOM  KYJNbTYpbl, IOHUMAHUEM  BIIMSHUS
COLIMAJILHO-3KOHOMHUYECKHX MPOILIECCOB Ha COCTOSTHUE MPUPOTHON M COIUATBHON CPEIbl,
OCO3HAaHHMEM TJI00AJBLHOTO XapakKTepa SKOJOTHYSCKUX MpoO0JIeM; OpHEHTanueld Ha
NPUMEHEHHE MAaTEMaTHYCCKUX 3HAHUN JJIA pPElICHUS 3a7a4 B 00JIACTH OKpPYKaroIICiH
Cpelibl, IUIAHUPOBAHMS TIOCTYIKOB M OICHKM MX BO3MOXHBIX ITOCIICJICTBUN IS
OKPYXKaloIIeH cpeIbl.

IleHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HayKH U OOIIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTEeMaTHYCCKOW HAyKH Kak
cdepsl YenoBEeUECKON NIeATEIHbHOCTH, STANOB € Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS
[UBUJIU3AIAN;, OBJIAJICHUECM SI3bIKOM MAaTEMAaTUKA W MaTeMaTUYeCKON KyJIbTypod Kak
CPEICTBOM  TIO3HAHWS  MHUpPA;, TOTOBHOCTBIO  OCYIICCTBIIATH  NPOEKTHYIO |
HCCIICIOBATEBCKYIO ACATCIIEHOCTh MHAUBUIYAIBHO U B TPYTIIIC.

METAIIPEJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  pe3ysibTaThl OCBOCHMS IMPOrpaMMbl  Y4eOHOro IMpeaMera
«MaremaTuka» XapakTepU3yIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
HO3HABAMEIbHBIMU OCliICMBUAMU, VHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OClCMBUIMU,
VHUBEPCANbHLIMU Pe2YNIAMUBHBIMU 0CUCTBUAMU.

1) Vhusepcanvuvie noznasamenwvhuvle Oeiicmaus, 00ecneuusaiom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NpOYeccos obyuaruwuxcsi (0ceoeHue Memooo8 NO3HAHUSL
OKpYJHCaAOuec0 Mupa, NpUMeHeHue J02ULeCKUX, UCCIe008AMeNbCKUX onepayull, yMeHUll
pabomamo ¢ unpopmayueii).

ba3oBrble jornyeckue AedcCTBHUA:

* BBUBJIATH M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOLICHUH MEXAY TNOHATUAMH, (HOPMYIUPOBATH
OIIPEIEIICHHUS MTOHATHUM; YCTaHABJIMBATh CYLIECTBEHHBIN MIPU3HAK
KJaccu(UKalMK, OCHOBaHUS Jid OOOOIIEHUS W CpaBHEHHS, KpUTEpUU
IIPOBOJIUMOTO AHAJIN3A;

* BOCHPHUHHMMATS, dbopMynrpoBaTh u peoOpa3oBbIBATH CYKJICHHUS:
yYTBEPJUTEIbHbIE U OTPULIATENbHBIE, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

* BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M MPOTHUBOPEYUS B
dakTax, NaHHBIX, HAOIIOJCHUSAX M YTBEPXKACHUSX; MpeisiaraTh KPUTEPUM IS
BBISIBJICHMS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

* JIeNIaThb BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHYKTUBHBIX YMO3AKJIFOUEHUHN, YMO3aKJIOUECHH 110 aHAJIOTHH;



* MPOBOAUTH CAMOCTOSITENIBHO JI0KAa3aTEIhCTBA MATEMAaTHUYECKUX YTBEPIKIACHUI
(IpsiMbI€ ¥ OT IPOTUBHOTO), BEICTPAUBATh APTyMEHTAIUIO, IPUBOIUTH TPUMEPDI
U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS Y BBIBOJIBL;

* BbIOMpATh CIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIbKO BAPHAHTOB
perieHus, BbIOMpaTh Hauboiee NOAXOIAIUNA € Y4ETOM CaMOCTOATEIBHO
BbIJIETIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarebCcKue 1eiCTBUA:

* HCIOJB30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUM HWHCTPYMEHT ITO3HAHMS;
dbopMynupoBaTh  BONPOCHL,  (PUKCUpYyIOLIME MPOTUBOpEuYHe, MpodseMy,
yCTaHABIIMBAaTh UCKOMOE U JaHHOE, (hOPMUPOBATH TUIIOTE3Y, apryMEHTUPOBATh
CBOIO MO3UIUIO0, MHEHHE;

* MPOBOAUTH CAMOCTOSITEIPHO CINIAHWUPOBAHHBIN IKCIIEPUMEHT, UCCIIECIOBAHUE T10
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYEeCKOTO OOBEKTa, SIBJIICHHMS, MPOIlEcca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMHU, SIBICHUSMH, POIIECCAMU;

* CcaMOCTOSITeTbHO (OopMynHpoBaTh OOOOIIEHUST W BBIBOALI IO pE3yJbTaTam
NpOBENEHHOTO  HAOIOJEHUS, KCCIEJOBaHUs, OIEHUBAaTh JOCTOBEPHOCTH
MOJIyYEeHHBIX PE3yJIbTaTOB, BEIBOJIOB M 00OOIICHU;

* TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE IIpollecca, a TaKKE BbIABUTATh
MPEANOI0XKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanueii:

* BBIABIATH JAepUIMTHI WHPOPMAIUU, NAHHBIX, HEOOXOJUMBIX J/JIsi OTBETa Ha
BOIIPOC U JIJISl PEIICHUS 3a/1a4u;

* BbIOMpaTh  HH(pOpPMALNIO 13 UCTOYHUKOB Pa3JIMYHBIX THIIOB,
aHAJU3UPOBaTh, CHUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATH HHOOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABIICHHUS;

* CTPYKTypHpOBaTh HWH(POpPMAILINIO, TMPEJCTABIATh €€ B Pa3IUYHBIX (PopMax,
WUTIOCTPUPOBATH Ipadruecky;

*  OILICHMBATh HAJIEKHOCTH UH(DOPMAIIIH 1o CaMOCTOSITEIBHO
c(hOpMyITHPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KoMmyHuKamugHule Oelicmaus, 00ecneuusarom

chopmMuposanHoCcms COYUANLHBIX HABLIKOG 0OYUAIOUUXC.

OO0wmenue:

* BOCHPUHHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBUSMHU U
[EJISIMU OOIIEeHHMS; ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M INMCBMCHHBIX TCKCTAaX, AaBaThb IMOSACHCHHA IO XOAY PCUHICHUS 3adayH,

ITPEINbEnk &bl Fo R4 YA pesynbrar;

B XoJie OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKAaeMOH TEMBl,
npoOiemMbl, pelraeMol 3ajaud, BBICKA3bIBaTh HJEH, HAllEJICHHbIE Ha IOMCK
PEIIEHUS; COMOCTABIATh CBOM CYXJEHHUS C CYXJIEHUSMHU JIPYTUX yYaCTHUKOB
nuanora, OOHapyKUBaTh pa3IMYMe U CXOJICTBO MO3MUIMI; B KOPPEKTHOU (hopme
(opMyIHpOBaTh PaA3HOINIACHS, CBOU BO3PAKEHMUS,;

IPEJICTaBIATh PE3YJbTAaThl PELICHUS 3aJlayd, SKCIEPUMEHTA, HCCIIEI0BaHUA,
IIPOEKTA; CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBHICTYIUIEHUS C Y4YETOM 3ajad
IPE3EHTAlUN U OCOOCHHOCTEN ay JTUTOPHH.

CoTpyaHun4ectBo:

MOHMMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAWBUAYATbHON
paboOTel TpM penieHUH Yy4YeOHBIX 3ajad; MPUHUMATh 1eJIh COBMECTHOM
NESITEIPHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHI, paclpeaciiaTh
BUJIbI PabOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC U pe3yJbTaT padOTHI;
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCykJIeHHs, OOMEH MHEHHH,
«MO3TOBBIC IITYpMbI» W WHBIC); BBHIMOJIHATh CBOIO 4YacThb pabOTBl U
KOOPJMHUPOBATh CBOM JCHCTBHS C IPYTMMH WIEHAMH KOMaHJbI; OIICHUBATh
KaueCTBO CBOETO BKJIa/Ia B OOMINI MPOIYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJCHCTBUS.

3) Vhusepcanvhvie pezynismugnsle oeticmeusi, obecneuusarom Gopmuposarue

CMbICII06bLX YCMAHOB0OK U HCUZHEHHBIX HABLIKOB IUYHOCMU.

Camoopranuszanmsi:

COCTaBIIATH IUJIaH, aJITOPUTM PEIICHHS 3a7a4, BEIOUpaATh CIOCO0 pEeIIeHHUS C
y4E€TOM UMEIOITNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ YYETOM HOBOM

uH(pOpPMAIIUH.

CaMOKOHTPOJIBb:

BJIQ/ICTh HABBIKAMH TIO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUIM U MBICTUTEIBHBIX MPOILECCOB, UX PE3YJIbTAaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH,  CAMOKOHTpOJS  Ipouecca M pe3yipTara  peLICHUs
MaTeMaTUUYEeCKOM 3a/1auHu;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpPU PELUICHUU 33Ja4H,
BHOCUTH KOPPEKTHUBHI B ICITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX,
HaWJIEHHBIX OITUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa IEJIU U YCJIOBHSIM, OOBSICHATH MPUUUHBI
JTOCTHXKCHUS WIIM HEJOCTHXKEHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLITHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



10 KJIACC

OnepupoBaTh NOHATUSMU: TOUYKA, MPSIMasi, IITOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS W3 HHUX IIPU PEUICHUU
reOMETPUUYECKHUX 3a/1ad.

OnepupoBaTh MOHATUSAMU: MAPAJICTBHOCTh W MEPNEHAUKYJISIPHOCTh MPSIMBIX U
IIOCKOCTEH.

KnaccuduuupoBaTe B3aMHOE pPacHOJIOKEHHUE TNPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHSATUSMHU: JIBYTPAHHBIA YTOJ, TPaHH ABYTPAHHOTO yIya, pedpo
JNBYTPAHHOI'O YTJa; JUHEHUHBIA yTroJl ABYTPaHHOIO yrja; rpaiycHas Mepa JABYTPAHHOTO
yria.

OnepupoBaTh  MOHATHUSIMH:  MHOTOTPAHHHUK, BBINYKJIbIA W HEBBITYKJIBIHA
MHOTOT'PaHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, TTPABUILHBIA MHOTOI'PaHHHUK.

Pacno3HaBaTh ~ OCHOBHBIE  BHJIBI MHOTOTPAaHHUKOB  (MMpaMuzia; MpuU3Ma,
MIPSIMOYTOJIBHBIN Mapalienenune, Kyo).

KiaccuduiiupoBaTh MHOTOTpaHHHKH, BBIOMpAs OCHOBAHUS IS KiacCUPUKAIMHU
(BBITIYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPAHHUKH; MPAMBIC U
HaKJIOHHBIE TTPU3MBI, apajlIeIICTTUIIC IbI ).

OnepupoBaTh MOHATUSIMU: CEKYIIAs MIJIOCKOCTh, CECYEHUE MHOTOTPAaHHHUKOB.

OOBSACHATH MPUHIIMIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YST METOJ] CJICIOB.

Ctpouth CceYeHUs] MHOTOTPAaHHUKOB METOJIOM CJI€IOB, BBIMOJHATH (BBHIHOCHBIC)
TIJIOCKKE YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3agaun Ha HaXO0XKJACHHUE TEOMETPUUYECKHX BEIMYMH MO oOpasiam WIH
aJIropyuTMaM, NPUMEHSSI U3BECTHBIC AHATUTUYECKUE METOJIbI MPU PEIIEHUN CTAaHIAPTHBIX
MaTEMaTUYECKUX 33/1a4 Ha BBIUMCIICHUE PACCTOSTHUN MEXAY IBYMSI TOYKaAMHU, OT TOYKH JI0
NPSIMOM, OT TOYKH JI0 TNIOCKOCTH, MEXY CKPEIIUBAOIIUMUCS TIPSIMBIMH.

Pematps 3amauM Ha HaXOXJIEHHWE TEOMETPHUYECKHX BEJIMYMH MO 00pas3laMm Wiu
aJIropyuTMaM, NPUMEHSS N3BECTHBIC AHATUTUYECKUE METO/bI MPU PEIIEHUN CTAaHIAPTHBIX
MAaTEMaTHYECKUX 3a]1a4 Ha BBIYMCICHHUE YIJIOB MEXKIY CKPCIIMBAIOIIUMHUCS MPSAMBIMU,
MEXKY MPSAMOM U IIIIOCKOCTBIO, MEXKIY IUIOCKOCTAMHU, ABYTPAHHBIX YTIJIOB.

Beruncnsate o0BEMBI W TIOMIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpH3Ma,
nUpaMujia) ¢ TMPUMEHEHHEM (OpMyJ; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMIAJAsIMU
MOBEPXHOCTEH, 00BEMaMU MOJJOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATHAMM: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
cHREAME kbl Fo BE3:HIx8AT bhiverpun durypsr.

W3Bnekatp, MpeoOpa3oBbIBaTh W UHTEPOPETUPOBaTH  HMH(pOpMaLuo O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha 4YepTekax M
pUCYHKAX.

[IpumeHsaTs TeoMeTpuueckue (akThl s PEIICHUsS CTEPEOMETPUYECKUX 3a/ad,
MIPEANOJIAralouX HECKOIBKO IIATOB PELICHMsI, €CIU YCIOBUS NPUMEHEHHUs 3a/1aHbl B
ABHOU (hopme.

[IpumensTh IIpoCTEMNIINE [IPOrpaMMHBIE cpeactea U 3JIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a1a4.

[IpyBOANTH HpPUMEPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B NPHUPOAE U KHU3HHU,
pacrno3HaBaTh IPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

IIpuMeHATH NOTyYEHHBIE 3HAaHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYyalluU
U NPUMEHATh W3YUYEHHBIE IOHATUSA B IIPOLIECCE IIOMCKA PEIICHUS MaTeMaTU4YECKU
c(OpMyIMPOBAaHHOM MPOOJIEMBI, MOJEIUPOBAaTh pealbHbIE CHUTyallUd Ha S3bIKE
Tre€OMETPUH, HMCCIEN0BaTh MOCTPOCHHBIE MOJEIHM C HCIOJB30BAHMEM TI'€OMETPHUUYECKHX
MOHATUI M TeopeM, ammapaTta ajareOpbl; pelaTh MPaKTHYECKHE 3a/ladd, CBSI3aHHBIE C
HAax0KJICHUEM T'€OMETPUYECKUX BEJIMYNH.

11 KIIACC

OnepupoBaTh  MOHATUSMHU:  IIWJIMHIPHYECKAas  TMOBEPXHOCTh,  0Opa3yromue
MWIMHAPUIECKON TMOBEPXHOCTH; UWIUHAP; KOHHMYECKas TOBEPXHOCTh, 0Opasyrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC; chepudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIUHIP, KOHYC, cepa u map).

OOBSICHITH CTIOCOOBI TIOTYUEHUS TEJI BpAIICHUS.

KnaccudunupoBaTs B3auMHOE pacnoioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh TMOHATHUSIMH: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMEHTA, BBICOTA
CETMEHTA; MMApPOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOSI, BBICOTA IIIAPOBOTO CIIOS; MIAPOBOI
CEKTOp.

Bbrauciate 00bEMBI U IIOMIA N TOBEPXHOCTEH TE BPAIICHHS, TEOMETPHUUCCKHX Tell
C MpUMeHeHueM Gopmyi.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHHK, BIIMCAHHBIN B Chepy U OMMCAHHBIN OKOJIO
cdepsl; chepa, BrcaHHAs B MHOTOTPAaHHUK WJIH TEJIO BPAICHUS.

BblYucnaTh COOTHONMICHHS MEXAY IUIOMAASMU TOBEPXHOCTEH U 0o0bEMamu
IMOJOOHBIX TE.

N306paxkats n3ydaeMbie QUTYypHl OT PyKH M ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BBITIONTHATE (BBIHOCHBIE) TUIOCKHME YEePTEH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHSI TEJ BPAILICHUS.



TEMATUYECKOE INTAHUPOBAHUE
16187k MHTCpPIPETHPOBATh U npeoOpa3oBbIBaTh ~ MUHPOPMAILUIO O

IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEACTABICHHYI0O Ha 4epTexax M
pUCYHKAX.

OniepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BrInoaHsATE NEUCTBUSA CIIOXKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB W YMHOXEHUS
BEKTOpA HA YUCJI0, OOBSICHATh, KAKUMH CBOMCTBAMU OHU 00JIaaI0T.

[IpumeHsATh MpaBUIIO MapajlieIenunea.

OnepupoBaTh MOHATUSIMU: JE€KAPTOBBl KOOPAWUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJ MEXKYy BEKTOPaMH,
CKAJIIPHOE ITPOU3BE/ICHUE BEKTOPOB, KOJTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB M MPOM3BEACHUE BEKTOpPAa HA YHUCIO, YTOJl MEXAY
BEKTOPAMH, CKAJIIPHOE MTPOU3BE/ICHHE, PACKIaAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

3azaBaTh MJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPJIUHAT.

[IpumensTs TeoMeTpuueckue (GakThl IJs PEIIeHUs CTEPEeOMETPUYECKUX 3ajad,
MPEANOJIarallliuX HECKOJIbKO IIAroB PEILICHUs, €CIU YCIOBHUS NPUMEHEHHUS 3a/laHbl B
ABHOU (hopme.

Pemate mpocTeiiiinie reoMeTpuyecKHe 3aJayd  Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemiate 3agaun Ha A0KA3aTEbCTBO MAaTEMAaTUYECKUX OTHOIICHUN W HaXOXJICHHE
TEOMETPUUECKUX BEITMYUH 0 00pa3iaM Uiv aJifOpUTMaM, IPUMEHSSI U3BECTHBIE METO/IbI
MIPU PEIICHUH CTAaHAAPTHBIX MaTEMAaTUUECKHUX 3aad.

[Ipumensars MPOCTEUIIINE IIpOrpaMMHBIE cpencTaa u 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU PEILIEHUH CTEPEOMETPUUYECKUX 3a/1au.

[IpuBoUTH NpUMEpPhl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOy4eHHbIE 3HAHUSI HAa PAKTUKE: aHAIIM3UPOBATh PeaIbHbIE CUTYallUH
U TPUMEHATh HU3Y4YEHHBbIE IOHATUS B MPOLECCE IOUCKA PEIICHUS MaTeMaTHYeCKU
chopMyIUpPOBAaHHONW MPOOJIEMBI, MOJIETUPOBATh peajdbHbIE CUTyalldd Ha S3BIKE
TreOMETpPHUH, HCCIEe0BaTh MOCTPOCHHBbIE MOJEIM C HCIOJb30BAHHEM T'€OMETPHUECKHX
MOHSATUNA W TeopeM, alfmaparta aiareOphl; peraTh MPaKTHYECKHE 3a7add, CBSI3aHHBIC C
Hax0XJICHHEM T€OMETPUUYECKUX BEIMUHH.



KoanuecTBo 4acoB

DJ1eKTPOHHBIE

e (undposbie)
n/-n HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl B KoHnTpoJbHbIe IpakTHyeckue o0Opa3oBare/ibHbIe
cero
padoThI padoThI pecypcbl
1 BBeneHne B cTepeoMeTpuIo 10
5 [IpsAMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapaienbHOCTb NPSIMBIX U TUNIOCKOCTEN

3 IlepnenauKyJIApHOCTD NPSAMBIX U IJIOCKOCTEN 12
4 VTIBl MEXIy NPSMBIMH U TIIOCKOCTSAMU 10 1
5 MHororpaHHuKH 11 1
6 OO0BEMBI MHOTOTPaHHUKOB 1
I IToBTOpEHNUE: CEUEHUS, PACCTOSIHUS U YIJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




MM[IFFII‘(\D ITTALITIIADNDRALITIIALR

KoanuecTBO YacoB JJIeKTPOHHBIE
(uudposbie)
Ne n/m HaumeHoBaHMe pa3aesioB M TeEM MPOrpaMMBbl B KonTpoabubie [pakTHyeckue o0pa3oBaTeJIbHBIE
cero
padoThI padoThI pecypcnl
1 Tena BpamieHus 12
2 OOBEMEBI TET 5 1
3 BekTophs! 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHne, 0600IIeHNE, CHCTEMATH3AIHS 7 1
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie

padoTsI

IIpakTu4eckue

padoTsI

Jara

HU3y4eHust

DJIeKTPOHHBIE
uudgposBbie

o0pa3oBaTeJibHbIE

pecypcsbl

OCHOBHbI€ MOHATHS CTEPEOMETPHH: TOUKA,
MpsiMasi, MI0CKOCTb, MPOCTpaHCTBo. [IpaBuia
n300paKeHUsl Ha PUCYHKAX: U300paKeHUs
IJIOCKOCTEH, apajieNbHbIX IPSIMbIX

(0Tpe3KoB), cepeIUHbI OTPE3Ka

IlousTus: MEPECCKAIOIINECA ITITOCKOCTH,

TNEpECCKAOIMUECs NpsaMas U IJIOCKOCTh

IlousTus: MEPECCKAIOIINECA ITITOCKOCTH,

TNEpECCKAOIMECH MpsAMast U IJIOCKOCTh

3HaKOMCTBO C MHOTOTpaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha PHCYHKAX,

Ha NPOCKIMOHHBIX YEPTECIKAX

HauanbHeie cBenieHus 0 KyOe v mupamuie, ux
pa3BépTku U Mojenu. CedeHus

MHOI'OI'paHHHUKOB

HauanbHeie cBenieHus 0 KyOe u mupamu/ie, ux
pa3BEpTku U Mojenu. CedeHus

MHOI'OI'paHHUKOB




ITousiTe 00 aKCHMOMATHYECKOM MOCTPOCHNHU

U CTEpEOMETPHH: aKCHOMBI CTEPEOMETPUN U
CJIEJICTBHS U3 HUX
[TonsiTHEe 00 aKCHOMAaTHYECKOM MOCTPOCHUH

8 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN U
CJIEJICTBHS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUH

9 CTEepEeOMETPHH: aKCHOMBI CTEPEOMETPUN U
CJIICACTBHUA U3 HUX
[onsiTHe 00 aKCHOMAaTUYECKOM MOCTPOCHUH

10 CTEepEeOMETPHH: aKCHOMBI CTEPEOMETPUN U
CJIICACTBHUA U3 HUX

11 B3anMHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: TepeceKaromecs,
napajuleNIbHble H CKPEIIMBAIONINECS MPSIMbIE

12 [TapamienbHOCTH NPSAMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBEC: MapaJICIbHBIC IIPAMBIC B
IIPOCTPAHCTBEC,; MapaJJICIIbHOCTDb TpéX IIPAMBIX
[TapamienbHOCTH NPSAMBIX U IUIOCKOCTEN B

13 npoctpaHcTie: [lapaiensHOCTh NPAMON U
MJIOCKOCTH

14 VYTIIBI ¢ COHANPaBIEHHBIMU CTOPOHAMH

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay NpssMbIMH B IPOCTPAHCTBE

17 [TapamienbHOCTh MJIOCKOCTEN: MapalieIbHbIe

IINIOCKOCTH




18

CBoiicTBa MapallJICIbHbIX INIOCKOCTEH

19 [Ipocreitmme npocTpaHcTBeHHBIE (HUTYPHI HA
IUIOCKOCTH: TETpa3p, KyO, napajjienenumnes

20 ITocTpoenne ceyeHmit

21 ITocTpoenne ceyeHmit
KontponbsHas padora o reme "lIpsimere u

22 IUIOCKOCTH B IipocTpaHcTse. [lapamiensHocTh
HOPSIMBIX U IIOCKOCTER"

23 [lepneHAUKYISIPHOCTh OPSIMOMN U INIOCKOCTH:
NEPIEHIUKYJIISIPHBIC IPSIMBIE B IPOCTPAHCTBE

o4 [Ipsimble mapansenbHble U NepeHANKYIISIpHbIe
K MJIOCKOCTH

o [Ipsimble mapansenbHble U NepreHANKYIISIpHbIE
K MJIOCKOCTH

26 [Ipu3Hak nepneHIuKyISIPHOCTH NPSIMON 1
IJIOCKOCTH

27 IIpu3Hak nepneHIuKyISpHOCTH IPSIMON U
IJIOCKOCTH

o8 Teopema o npsAMOi NEPHEHANKYJIIPHOU
IJIOCKOCTH

29 Teopema o npsAMo EpIEeHANKYIIAPHON
IJIOCKOCTH

30 Teopema o npsAMoi EepNEeHANKYIIAPHON

IIJIOCKOCTHU




[lepieHauKyIAp ¥ HAKJIOHHBIC: PACCTOSHHE OT

31 TOYKH JI0 IIJIOCKOCTH, PACCTOSHHAE OT IPSIMOHN
JI0 IIIOCKOCTH
[lepnienauKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 MJIOCKOCTH, PACCTOSHHE OT IMPSIMOI
JI0 IIOCKOCTH
[lepnienauKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IMJIOCKOCTH, PACCTOSIHUE OT MIPSIMOM
JI0 IJIIOCKOCTH
[lepnienauKynsp ¥ HaKJIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IMJIOCKOCTH, PACCTOSHHE OT IPSIMOI
JI0 IJIIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIOJI MEXTy MPSIMON U
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi
JBYTPAHHOTO yTJia

37 JIByrpaHHBIN yroJ, JUHEHHBIN yros
JBYTPAHHOTO yTJia

8 [lepnieHAUKYIAPHOCTH IIIOCKOCTEN: MPU3HAK
MEPIEHINKYISIPHOCTH JBYX TIOCKOCTEN

39 IlepnenaAuKyJISpPHOCTh IIOCKOCTEN: NPU3HAK
MIEPIICHIUKYISIPHOCTH JBYX TIOCKOCTEH

10 [lepnieHAUKYIAPHOCTH MIIOCKOCTEN: MPU3HAK
MEPIEHUKYIPHOCTH JBYX TIOCKOCTEN

41 Teopema o TpEX meprneHANKYIApax




42

Teopema o0 TpéxX NeprHeHUKYISIpax

43

Teopema o TpEX NeprHeHUKYISIPax

44

KoHnTtponbsHas padoTa o Temam
"[lepieHAUKYIIPHOCTH MPSMBIX H
on

I0cKocTe" 1 "YTIIbl MeXIY IPSIMBIMH H

IUIOCKOCTSIMA"

45

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHHUKA, BBIITYKJIbIE U
HEBBIYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA

MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHasi npu3Ma; TpaHy U
OCHOBAaHUSI IPU3MBI; TIPsIMasi U HAKJIIOHHAS
MIPU3MBL; OOKOBasI U IOJIHAS IOBEPXHOCTh

MIPU3MBI

47

[Tapannenenunes, npsMOYToJbHBIN

napauieenuIea u €ro CBOICTBa

48

IInpamuia: N-yronbHas NUpaMuIa, TPaHU U
OCHOBaHUE MMUPaMUJIbL; OOKOBAs U MTOJTHAS
IIOBEPXHOCTb ITUPAMU/IBL; IPABUIIbHAS U

yceuéHHas MUpaMuia

49

HpaBI/IHBHBIe MHOT'OT'PaHHUKH: ITOHATUC
MIPpaBUJILHOT'O MHOT'OTpaHHUKA,; IIpaBUJIbHAA
npu3sMa U npaBujibHas nmupamMuaa, rnpaBujibHasAs
TpEyroJibHas nupamMmuaia u HpaBI/IHBHHﬁ

TeTpadap; Kyo

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadAp, TOAEKadAp U

MKOCAdIP.




CI/IMMeTpI/IH B MMPOCTPAHCTBC: CUMMETPHUA

OTHOCHUTCJIbHO TOYKH, HpHMOfI, IIJIOCKOCTH.

o1 DJeMEeHTHl CHMMETPHH B ITHPaMUIax, 1
napaJuleNieIuIe1ax, MPaBHIbHBIX
MHOTOTpaHHUKaX
52 Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: 1
p€Opa, TuaroHamu, yrisl
[Tnomane 60KOBOI MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TLIOLIATh 1
OCHOBaHUi1, TeopeMa 0 OOKOBOW TTOBEPXHOCTH
OPsIMOI IPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIBHOW THPaAMH/IBI, 1
Teopema o TUIONIAId OOKOBOM MOBEPXHOCTH
yCeUEHHOM MUPaMUJIbI
55 KonTponbHas pabota o Teme 1
"MHororpaHHuKy"
56 [Tonstue 06 00BEME 1
57 O6BEM mupamMuIbI 1
58 O0BEM TpaMuIBI 1
59 O0BEM upamMuIbI 1
60 O0BEM TMpaMuIBL 1
61 OOBEM ITPHU3MEI 1
62 OO6BEM pU3MBI 1
63 O0BEM PU3MBI 1
64 Konrtponbnas padora no Teme "O0bEMBI 1

MHOTOTpaHHHUKOB"




[NoBTOpeHHe, 0000IICHHE CHCTEMATH3AITHS
65 3”HaHuil. [locTpoeHue ceueHuii B

MHOTI'OIr'paHHUKE

[NoBTOpeHHe, 0000IICHNE CHCTEMATH3AITHS
66 3HaHUH. BeIUnCIeHUE PACCTOSIHUM: MEXIY
JBYMsI TOUKaMHM, OT TOYKH JI0 MPSAMOM, OT
TOYKH JI0 MIIOCKOCTH, MEXKTY

CKpCHIMBAIOIMMHUCA TPAMBIMHU

67 Hroropast KOHTpOJIbHAS paboTa

[loBTOpeHme, 0000IIeHNEe CHCTEMAaTH3AITH
68 3HaHU. Beluucnenue yrioB: Mexay
CKPELIMBAIOIINMUCS MPSIMBIMU, MEXIY

HpﬂMOfI U IJIOCKOCTBIO, IBYT'PAHHBIX YTJIOB,

YIJIOB MCXKY IJIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosinuecTBo 4acoB JJIeKTPOHHBIE
Jlata nudposbie
Ne n/m Tema ypoxa KonTpoabHbie IIpakTHyeckue o0pa3oBaTeJibHbIE
Bcero U3yYeHHS
padoThI padoThI pecypchbl
Cdepa u map: ieHTp, paanyc, JHaMmeTp; 1
IUIOINAAb TOBEPXHOCTH Chephl
B3anmHoe pacnionoskenue cepsl 1
IUTOCKOCTH;, KacaTeJIbHas INIOCKOCTD K 1
cdepe; IoMAaas cheps
Nzobpaxenne cdepsl, mapa Ha MIOCKOCTH. 1
CeueHus mapa
Hunuaapuyeckas HOBEPXHOCTb,
o0pazyromue IMIMHAPUIECKOR 1
MOBEPXHOCTH, OCh LIMJIMHAPUIECKOH
MOBEPXHOCTH
Hunuaap: ocHOBaHUS U OOKOBas 1
MOBEPXHOCTh, 00pa3yroIas 1 0Ch; IIIOLIalb
0OOKOBOI1 1 TTOJTHOW TTOBEPXHOCTH
N3o0pakeHnne IMIMHAPA HA TIIOCKOCTH.
Pazpéprka nununapa. CeueHns IUIMHIPA 1
(II0CKOCTHIO, MapaieIbHON HIIH
NEePHEHINKYIISIPHON OCH LIMHAPA)
Konnueckast moBepXHOCTh, 00pa3yIonmne 1

KOHUYECKOH




MMOBCPXHOCTH, OCh U BEPIINHA KOHHYECKOU

MMOBCPXHOCTHU

Konyc: ocHOBaHHME U BepIIrHA, 00pa3yromast

8 M OChb; IUIONIAb OOKOBOM M MOJHOM
TTOBEPXHOCTH

9 Y ceu€HHBI KOHYC: 00pa3yIoIne 1 BHICOTA;
OCHOBaHUS 1 OOKOBasi MOBEPXHOCTH
N3ob6paxenne KoHyca Ha IIIOCKOCTH.

10 Pa3Béptka koHyca. CeueHus KOHyca
(TITOCKOCTRIO, TTAPAIIIENIEHOW OCHOBAHUIO, H
TDIOCKOCTBIO, MMPOXOISIIEH Yepe3 BEPIINHY)

11 KoMmOunanys Ten BpameHus u
MHOTOTPaHHUKOB
MHoOTOTpaHHUK, OTIMCAaHHBIN OKOJIO Cephl;

12 cdepa, BIUCaHHAS B MHOTOT'PaHHUK WA B
TEJIO BpaleHs

13 [oustre 06 00béMe. OCHOBHBIE CBOIMCTBA
00BEMOB TeI

14 O0BéM UIIMHApa, KOHYCa

15 OO0BéM 11apa u wiIomaas chepsl
[TogoOHBIE TENa B IPOCTPAHCTBE.

16 COOTHOIIEHUS MY TUIOMIAISIMH
MTOBEPXHOCTEH, 00hEMaMu TOJOOHBIX TEJ

17 KonTposnbHas pabora o temam "Tena

BpameHus" u "O0beMbl Ten"




18

BCKTOp Ha IJIOCKOCTU U B ITPOCTPAHCTBEC

19 CroxeHue U BBIYHTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOPA HA YHCIIO
Paznosxenue BeKTOpa mo TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napaenenumnesna

22 Pemenue 3anay, cBA3aHHBIX ¢ IPUMEHEHHEM
MpaBUJI ACUCTBUM C BEKTOpaMu
[IpsMoyrosbHas cucteMa KOOpAWHAT B

23 npoctpancTBe. KoopauHate! BeKTOpA.
[Ipocreiimine 3anauu B KOOpAUHATAX

24 VYroa mexnay Bekropamu. CKaJasipHOe
MIPOM3BEICHIE BEKTOPOB

o5 Brruucnenue yriioB Mex, 1y IpsMbIMHU 1
TUIOCKOCTSIMU

26 KoopanHaTtHO-BEKTOPHBIN METOA IpU
pelIeHNH TeOMETPUYECKUX 3a1ad

27 KonTponbhas pabora o Teme "BekTops! u
KOOPJMHATHI B TPOCTpaHCTBE"

08 [ToBTOpeHme, 06001IeHNE U CUCTEMAaTH3aITHS
3Hauuii. OCHOBHBIE (QUTYPBI, PaKTHI,
TEOpEeMBI Kypca IJIaHUMETPHU

09 [ToBTOpeHue, 06001MIeHNE U CUCTEMAaTH3AITHS

sgaHuii. OCHOBHEIE




¢urypsl, GaxTbl, TEOPEMBI Kypca

TJIAaHUMCTPUHU

[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3AIIHS

30 3HaHUH. 3a1a4M [UTAHUMETPUU U METOBI UX 1
pemeHus
[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3AIIHS

31 3HaHUH. 3a1a4M [UTAHUMETPUU U METOBI UX 1
pemeHus

32 [ToBTOpeHme, 0000IIeHNE U CHCTEMATH3AIIHS 1
3aaHnil. OCHOBHBIE QUTYPHI, (DAKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

33 HroroBast koHTpOIBbHAS paboTa 1

34 [ToBTOpeHme, 0000IIeHNE 1 CHCTEMATH3AIIHS 1
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJI51 YYEHUKA

I'eometpus. 10-11 xknmaccel. YueOHUK A1 00111€00pa30BaTENbHBIX YUPEKACHUH. /

JI.C. AtanacsH, B.®. byty3o0s, C.b. Kagomiies u nip./ M.: IIpocsemienue, 2016.

METOANYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

1.3uB b.I'. lunaktuueckue marepuansl. ['eomerpus. 10 knacc.- M.: [Ipocsenienue,
2000.

2.3uB b.I'. Iunaktnueckue marepuansl. ['eometpus. 11 knace.- M.: IIpocsemienue,
2009.

3.3uB b. I'., Meiinep B. M. 3agauu no reometpun. 7-11 xnaccel. - Mockaa.
IIpoceemienue. 2003.

4. 10. A. T'nazkos, U. U. FOnuna, B. ®. byty3oB ['eomerpus: Pabouas Tetpans. 10
KJIacC: MOCcoOMe I yUaIuxcsi 001eo0pa3oBaTeIbHBIX YUPEKACHUH. - M.:
IIpoceemienue, 2010.

5. 1O. A. T'nmazkos, U. U. IOauna, B. ®@. byry3os ['eomerpusi: Pabouas Tetpans. 11
KJIAcC: TTOCOOMe IS yuarmxcs: 001meo0pa3oBaTenbHBIX YUpEKICHUH. - M.:

IIpoceemenue, 2010

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH

HUHTEPHET

1. www. edu-"Poccuiickoe oopazoBanue" deaepaabHbIi MOPTa.



2. "8cbool.eéu-"Poccuiickuii 001e00pa3oBaTeNbHbIN opTan'.

3. www.school-collection.edu.ru/ Eaunas KOJIeKIus HUPPOBBIX

00pa30BaTEIbHBIX PECYPCOB

4. www.mathvaz.ru-docbe MIKOJIBHOTO YYHTEIS MareMaTHKU JloKyMmeHTaIus,
paboure MaTepuaibl I YIATEIIST MAaTEMaTHKA

5. www.it-n.ru"CeTtb TBOpYECKHX YUUTEICH"

6. www.festival.lseptember.rudecTuBanb negarornuyeckKux uaeh

7. bubnuoreka [{OK https://m.edsoo.ru/



http://www.schoo1-co11ection.edu.ru/
https://m.edsoo.ru/
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