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HHOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «l['eomerpus» 0a30BOro ypoBHS IS
obyuarommxcst 10  —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEeAHero oodiiero oOpa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUW, MPEABSBISIEMBIX K MAaTEMaTHYECKOMY
0o0pa3oBaHMIO, W TpPaguLUUNA pOCCUHCKOro oOpa3zoBaHus. Peanmuzanmss MporpamMmel
o0ecreuynBaeT OBIAJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONIMMUA OCHOBY JIJIsI
CaMOpa3BUTUS M HENPEPHIBHOTO OOpa30BaHMsl, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOT'O ¥ IO3HABATEJIBLHOIO PAa3BUTHS IMYHOCTH 00YYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOT0 Kypca reoOMeTpUM Ha ypOBHE CpeHEro o01ero oopa3zoBaHus
OoOyCJIOBIEHa NPAKTHYECKOHM 3HAYMMOCTBIO METANpPEAMETHBIX U  IPEIMETHBIX
pe3ysibTaTOB  OOy4YEHHMs] T€OMETPUM B  HANpaBJIE€HUM JUYHOCTHOIO  PA3BUTHUS
oOyuvaronuxcsi, (QopMuUpoBaHUS (PYHKIIMOHAIIBHOM MaTE€MaTUYECKOM TI'PaMOTHOCTH,
U3Y4YEHUsl JPYrux Y4eOHbIX IUCHUIUIMH. Pa3BuThe y o0Oydaromuxcs MNpaBHIbHBIX
NPEJICTaBICHUA O CYIIHOCTM U TPOMCXOKICHUU TIE€OMETPUUECKHX abcTpakuui,
COOTHOIIICHUM pEaJIbHOIO M HJEAJbHOIO, XapaKTepe OTPaKCHUs MaTeMaTHYECKOU
HAyKOH SIBJICHHH M IMPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJIM MaTeMaTHYEeCKOro MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHUM M B MPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI YUAIIUXCSA, @ TAKKE KAYECTB
MBIIICHHSI, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcst OMHUM U3 0a30BbIX MPEIMETOB Ha YPOBHE CPEIHETO OOLIETOo
oOpa3oBaHMs, TaK Kak OOECIEeUMBAET BO3MOXHOCTb HW3YUYEHUS KaK JUCLHUILIIUH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIEHUE, (OopMUpyeMOe TNpH HU3YYEHUH OO0ydYaroIUMUCS
MOHATUHHBIX OCHOB N€OMETPUH M TOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKIACHUI B
XOJI€ pELIECHUsI T€OMETPUYECKUX 337a4, YMEHHUE BBIJBUIaTh U ONPOBEPraTh I'MIIOTE3BI
HEIMOCPEJICTBEHHO UCTIOIb3YIOTCSA MPU PEUICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOIO IIUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalus yeaoBeka BO BPEMEHU U MPOCTPAHCTBE
— HE00X0AMMOE YCJIOBUE €0 COILMAIbHOTO ObITHSA, (hopMa OTPaKEHUSI OKPYKAIOILIEro
MUpa, YCIOBHE YCHEIIHOTO MO3HAHUS U AaKTUBHOTO MPEe0Opa30oBaHusl IEUCTBUTEILHOCTH.
OnepupoBaHK€ POCTPAHCTBEHHBIMU OOpa3amMu OOBEAWHSET pa3HbIe BUABI YU4EOHOU U
TPYIAOBON JESATENBHOCTH, SIBJISETCS OJHUM U3 NMPO(PECCHOHANIBHO BaXKHBIX KAauecTB,
MO3TOMY aKkTyajbHa 3ajada (OpMHUpPOBaHUS Yy OOYYarOIIMXCS MNPOCTPAHCTBEHHOTO
MBIIUIEHUS KaK Pa3HOBUIHOCTH OOPa3HOT0 MBIIUIEHUS — CYHIIECTBEHHOI'O KOMIIOHEHTA
B [TOATOTOBKE K MPAKTHUYECKOW EATETbHOCTH 10 MHOTUM HANpPABICHUSM.



Llens ocBoeHus mporpaMmbl yueOHOTO Kypcea «l'eomeTpusi» Ha 0a30BOM ypOBHE
oOy4eHus: — 0011e00pa3oBaTEIHbHOE M OOMIEKYILTYPHOE PA3BUTHE 00YJAIONIUXCS Yepe3
o0OecrieueHre BO3MOXKHOCTH TMPUOOPETEHUST U HCIONb30BAaHUS CHCTEMAaTHYECKHX
F€OMETPUYECKUX 3HAHUM U JEUCTBUM, CHEHUPUUYHBIX TEOMETPUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHHUsT O00pa30BaHUs 10 CHEHUATBHOCTSM, HE CBS3aHHBIM C
MPUKJIATHBIM UCIIOJIB30BAaHUEM T€OMETPHUU.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YJArOIIUXCS
CpeIHEH IIKOJIbI, HE MCIIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYTHEHUI HA YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum 00pa3zoM, oOydaroluecs Ha 0a30BOM YpOBHE JIOJKHBI
OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHHUS, CBSI3AHHBIC CO CHEHU(UKON reoMeTpuu U
HEOOXOAMMBIE JUIsl JKM3HUM B COBpPEMEHHOM oOuniectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh M3YYHTh T€OMETpUI0 Oojee TiayOoKo, €clu B JalbHEHIIeM BO3HUKHET
HEO0OXOMMOCTh B TEOMETPUUECKUX 3HAHUAX B MPO(ecCHOHAIBHOMN 1eATEIbHOCTH.

JlocTukeHHe  1eId  OCBOEHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3a1a4. [[puopureTHpIMU 3a1auaMu OcBOeHUsI Kypca «['eomeTpumn» Ha
6a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (hopMHpoOBaHHE MPEICTABICHHUS O TEOMETPUH KaK 9aCTH MHUPOBOU KYJIbTYpPHI

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpoOBaHHE NPEJCTABICHUS O MHOTOTPaHHMKAaX M TEJlaxX BpALICHHs KaK O
BOXHEHIINX MaTEMAaTHUECKUX MOJETSX, MO3BOJISIONINX OMHCHIBATh U M3y4aTh
pa3HbIC SABJICHUS OKPYXKAIOIIET0 MUPA;

e (opmupoBaHHE YMEHHS pacro3HaBaTh Ha YepTekax, MOJCNIIX U B PEATbHOM
MHUpPE MHOTOTPaHHUKH U TeJia BpalleHMUS;

e OBJAJICHUE METOJAMU pEUICHHs 3a/Jad Ha IOCTPOEHUS Ha H300pakKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHWE yMEHHsS  ONEPUPOBATH  OCHOBHBIMH  TOHATHSIMH O
MHOTOTpaHHMKaX U TeJlaX BPalleHHsI U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJIAJICHUE ANTOPUTMAaMU PELICHUS OCHOBHBIX THUIOB 3a/ay; (pOpMHUpPOBaHUE
YMEHHUSI IPOBOJIUTH HECIIOXKHbBIE JOKAa3aTeNIbHbIE PACCYKICHHS B XOJI€ PELICHUS
CTEpEOMETPUUECKHUX 33/1a4 U 33]1a4 C MPAKTHUYECKUM CO/ICPKAHUEM;

e Ppa3BUTHE HUHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH O0O0yYaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIILICHUS;

e (dopmupoBaHue (GYHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMETpPHUU:
YMEHHE PACIO3HABATH TMPOSIBICHUS TEOMETPUUYCCKUX TOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHUU JAPYTUX
y4eOHBIX TMPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(GopMynupOBaTh UX Ha A3BIKE TEOMETPHUH U CO3/IaBaTh T€OMETPUUECKUE MOIEIIH,
NPUMEHATh OCBOCHHBI TE€OMETPHUECKHUN armapar Ajsl pelieHus MPaKTUKO-
OPUEHTHPOBAHHBIX 3a]a4, HMHTEPIPETUPOBATh M OIEHUBATH IOJyYCHHBIC
pE3yJIbTaTHI.



OTnuuuTenbHONM OCOOCHHOCTBIO MPOTrpaMMbl SIBIISIETCA BKIIIOUEHHE B KypC
CTEPEOMETPUM B Hayajieé €ro M3y4eHUs 3ajJad, PElIaeMbIX HAa YPOBHE MHTYHTHBHOIO
MO3HAHUS, U ONPENCIEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MMPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIHPYET
NPOTEKAHUE WHTYUTUBHBIX IMPOLECCOB, MOTHBUPYET K JAJIbHEHIIEMY HW3YYECHHIO
peaMeTa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHsI, TO €CTh
TEOPETHYECKUE 3HAaHWA HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
NPAaKTUYECKON JIESITENbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IMPEJCTABICHUN Y
y4YalluXcsi B Kypce CTEPEOMETPUU IMPOBOAUTCA 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MPOCTPAHCTBEHHBIX 00PA30B U 3a7a4 Ha ONEPUPOBAHKE MPOCTPAHCTBEHHBIMU 00pa3amH.
Coznanme oOpasza MPOBOJUTCS C OMOPOI HAa HATJISTHOCTD, & OTIEPUPOBAHKE 00Pa30M — B
YCIIOBUSAX OTBJICUEHUS OT HAIVBIIHOCTH, MBICIEHHOIO M3MEHEHHs €ro HCXOJIHOIO
COJIEp KaHUS.

OcHoBHBIE coaepxkaTenbHble JHUHUU Kypca «l'eomerpum» B 10-11 knaccax:
«Mmuororpanaukn», «lIpsMble W IUIOCKOCTH B NPOCTPAaHCTBE», «Tlenma BpameHUs»,
«BeKkTopsl M KOOpPAMHATBI B IIPOCTPAHCTBE». POPMHUPOBAHWE JIOTHMYECKUX YMEHUU
pacnpezienaeTcss He TOJIbKO 0 COAEPKATEIbHBIM JIMHUSM, HO U 110 rojilaM 00y4eHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATaAM
OCBOEHHS  paboueil  mporpaMmbl, pacOpeAesiéHHbIM IO rojgaM  OOyYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUECKUMH MOHATUSAMU U
HABbIKAMHU OCYIIECTBIISIOCH IOCJIENOBATEIbHO M IOCTYIMATENbHO, C COOJIOACHUEM
MPUHIIUIIA [TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIUCH B OOLIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYaromuxcs, paclupss U yriayossas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reometpun orBoauTcs 2 yaca B HeAento B 10 kiacce, Bcero 68 yacos



COIEP KXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS cTepeoMeTprr. Touka, MpsMas, IUIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOEHUHN CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIEJICTBHS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroluecs,
ITapaJuIesIbHBIE U CKPEIMBAIOIIMECS IPsAMBIE. [lapamienbHOCTh NPSMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE: NapaJJIEIbHBIC IIPSIMBIE B IPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX MPSMBIX;
NapaJJIEbHOCT IPSIMOM M IUIOCKOCTH. YTJbI C COHAIIPABIECHHBIMU CTOPOHAMH; YIOJ
MEXKJy MpsAMBIMM B NPOCTpaHCTBE. [lapaminenbHOCTh IUIOCKOCTEW: IapajulesIbHbIC
IJIOCKOCTH; CBOMCTBA NApaJUIENIbHBIX IUIOCKOCTEW. IIpocTeiimme npocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTH: TETPA3p, KyO, MapajuiesenuIie]l; MOCTPOECHUE CEUCHHM.

IleprieHIUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE, INpPsAMBIE MapAJLICIbHbIE U IMEPIECHIUKYJIAPHbIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM IEPIEHINUKYJIAPHOU
IJIOCKOCTU. YTJbI B MMPOCTPAHCTBE: Yrod MEXIy NPSAMOM MU IUIOCKOCTBIO; ABYTPAHHBIN
yroJ1, TUHEWHBIN YIOJI ABYTPAHHOIO yriia. [leprieHauKyiisp 1 HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSIHHE OT HPSIMOM 1O IJIOCKOCTH, MPOEKLUs (QUrypbl Ha
IJIOCKOCTh. IIepneHauKyYIApHOCTD IIJIOCKOCTEN: IPU3HAK NEPHEHIUKYIAPHOCTU ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKHU

IloHATHE MHOIrOrpaHHHKA, OCHOBHBIEC 3JEMEHTHl MHOI'OTPAHHMKA, BBIINYKJIBIE U
HEBBIIIYKJIBIE MHOTOI'DAHHUKHM; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yroapHas
MPU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; IIPsIMasi U HAKJIOHHAs! TPU3MbI; OOKOBAs U MOJIHAs
ITIOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsAMOYTOJbHBIA NapaJUICIEIUNE] W €ro
cBoicTBa. [Iupamuna: N-yrojapHas NUpaMuaa, TpaHd U OCHOBaHHE NMUpPaMUAbl; OOKOBas
Y TIOJIHASI TIOBEPXHOCTh MUPAMMJIbI; NIPaBUIIbHAS M YCEUEHHAs] MUPAMHIA. DIIEMEHTHI
npu3Mbl U nupaMuibl. [IpaBuibHBIE MHOTOIDaHHUKHM: IOHSATHE IPABUIIBLHOIO
MHOTOTPAaHHMKA; IIpaBWIbHAS MpHU3Ma W NpPaBWIbHAs MNHPAMHUAA; IPABUIbHAS
TpeyroyibHasi MUpaMUJa U MPaBUIbHBIN TeTpasap; KyO. IlpencraBienre o mpaBUIbHBIX
MHOTOIPAaHHMKAX: OKTa’p, NOAEKa’Ap U ukocasap. CedeHus: npu3Mbl U IUPAMUJIBI.

CummeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOIA,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B MUPAMHUAAX, Napajuielenunenax, MpaBUIIbHBIX
MHOTOTPaHHHKAX.

Bobluucienue 3ieMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI TTOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM TIPHU3MBI, TUIONIAAh OCHOBAHHH,
TeopeMa 0 OOKOBOM IMTOBEPXHOCTHU MPSIMOM IpU3MbIL. [110mans 60KOBOI OBEPXHOCTH U



MOBEPXHOCTU MPABWIBHOM MUPAMU[bI, TEOpeMa O IUIOLAAU YCEYEHHON MUpPaMUIIbI.
[Tonsitue 06 06bEéMe. OOBEM TUPAMUIBI, TPU3MBI.

[TonoOnsie Tena B nOpoctpaHcTBe. COOTHOIIGHHS MEXAY  IUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEll.

11 KITACC

TeJsia BpameHus

Hunuuapuyeckas MOBEPXHOCTb, 00pa3yrolue HUINHIPUIECKON TOBEPXHOCTH, OCh
HUJIUHAPUYECKOM TOBEPXHOCTH. LlWiMHAp: OCHOBaHHMA W OOKOBas MOBEPXHOCTH,
oOpasyrollas U 0Ch; TUIOHIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckass mnoBepXHOCTh, OOpa3ylolue KOHUYECKOW IMOBEPXHOCTHU, OCh U
BEpIlIMHA KOHWYECKOM MoBepXHOCTH. KOHYyC: OCHOBaHME U BepIlInHa, 00pa3yolas 1 OCb;
1011121 OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolre U BhICOTA;
OCHOBaHMs U OOKOBAsl IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IJIOaab OBEpXHOCTU cepbl. Bzanmuoe
pacnosoxeHue cheprl U MIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; miouaab chepsl.
N300pakeHue Teq BpalleHus Ha MIIOCKOCTU. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KoMmOunHanuy Ten BpalieHuss U MHOTOTPAHHUKOB. MHOIOTpaHHUK, ONUCAHHBIM
okoJ10 chepsl; chepa, BIMCaHHASE B MHOTOTPaHHUK, WM TEJIO BPALCHHUS.

[Tonsatue 06 o0véme. OcHOBHBIE CBOMCTBa 00bEMOB Teil. Teopema o0 0ObEME
IPSIMOYTOJIBHOTO TNapajulesienunena u cieAcTBus u3 He€. O0bEM LMIMHApA, KOHYcA.
O06BEM mapa u mwiomaab cepsol.

[logoOHbie Tena B mpocTpaHcTBE. COOTHOIIEHHS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenus nunuHzapa (mapajuiebHO W MEPHEHAUKYISIPHO OCH), CEYEHHs] KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOIAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctd W B mpocTtpaHcTBe. CIOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pas3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapasutenenunena. Pemenue 3anad, CBS3aHHBIX C INPUMEHEHUEM
IIpaBUWJI AEUCTBUM ¢ BeKTOpamu. [IpsmMoyronbsHas cucrema KOOpAWHAT B IMIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelimme 3aqaun B KOOpAUHATAX. YTOJI MEXIY BEKTOPAMH.
CkansipHO€ TIPOM3BEACHUE BEKTOPOB. BbIUMCIEHHE YIVIOB MEXAY HPSAMBIMU MU
IJI0CKOCTSIMHU. KOOpAMHATHO-BEKTOPHBINA METOJI TPU PELIEHUU T€OMETPUUECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3ydbTaThl  OCBOCHHUSI MPOTpaMMbl  y4yeOHOrOo  MIpeaMmeTa
«MareMaTrka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3ZMUIIMK O00YyYarolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCHUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBHIO POCCUMCKON TPaKJAHCKOM HJIEHTUYHOCTHU, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUIUCKUX MAaTeMAaTUKOB M POCCHUKCKON MAaTEeMaTUYECKOW HIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHUHN B IPYTUX HAYKaX, TEXHOJIOTHX, Chepax IKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Hapojaa; c(HopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTrO TOBEJECHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U AESATEIbHOCTHIO YYEHOT0; OCO3HAHHUEM JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOIO Oy IYIIETO.

JcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKJIOYAsl OSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO U 0€30mMacHOT0 00pa3a >KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHUM H OTIbIXa,
peryisipHas ¢u3nueckas aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, TpU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAESATETLHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IICHHOCTH TPYIOJIOOWs; HHTEPECOM K
paznu4gHbIM chepam MPoPECCHOHAIBHOMN EeATeTLHOCTH, CBI3aHHBIM C MATEMAaTUKOM U €€
MPWIOKEHUSIMHA, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOP Oymymiei mpodeccun u
peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K
MaTeMaTUYECKOMY OO0pa30BaHUI0O M CaMOOOPA30BaHMIO HA MPOTSHKECHUU BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUYECKUX 33/1a4 MAaTEMaTUYECKOM
HaIpaBJIeHHOCTH.

JKOJIOruYeCcKoe BOCIMTAHHE:



C(OPMUPOBAHHOCTBIO ~ DKOJIOTMYECKON  KYJIbTYpbl, TMOHMMAaHUEM  BIUSHUSA
COIMAJIbHO-PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MMPUPOTHON U COLIMAIBHOU CPEIbI,
OCO3HaHHEM TJIOOATFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJIeM; OpUEHTaluel Ha
NpUMEHEHUE MATEMaTUYECKUX 3HAHWUM U1 pellleHUs 3a7ad B 00JIACTU OKPY’KaroIIeH
Cpenbl, IUIAaHUPOBAHUSI TIOCTYNKOB W OIEHKM HMX BO3MOXHBIX IOCIEACTBUI IS
OKPYXKaKOUIEH CPEIbL.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTUKH, IOHUMAHUEM MaTEMaTUYECKON
HayKHU Kak c(epbl UeTOBEUECKOM ESITEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH IS
pPa3BUTHS [IMBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKM W MaTeMaTUYeCKOU
KYJbTYpPOU Kak CPEeJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl  y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTEepU3yIOTCS OBJIAJICHHEM YHUBEPCAJIbHBIMU HO3HABAMENbHbBIMU
0elcmeusMuY, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU
Dpe2yNIAIMUBHbIMU OeltiCMBUIMU.

1) Vuusepcanvivie nosnasamenvhvle oeticmsusi, obecneuusaiom Gopmuposamue
0a308blX KOZHUMUBHBIX NPOYECCO8 00yuanowuxcs (0ceoeHue Memooo8 NO3ZHAHUS
OKpYIHCAIOWe2o0 Mupa, npuMeHeHue 102U4ecKux, uccie008amensbCKux onepayuti, YMeHut
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue 1eicTBUA:

e BBIBJISITH W XapaKTEPU30BaTh CYIICCTBEHHbIE MPHU3HAKKM MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXKAYy TMOHATHIMH; (OPMYIHpPOBATH
omnpeneneHus  MOHSITHUM; YCTaHABJIMBATh  CYIIECTBEHHBIM  TPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA MJisi OOOOLIEHUS W CpaBHEHUSA, KPUTEpUHU
IPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH,  (OpMyIUpoBaTH W  NPeoOpPa3OBBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHbIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

e BBISBIATH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUSIX; MPeajiaraTh KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

e Jle7IaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUMN
(TpsiMBIE ¥ OT MPOTUBHOTO), BEICTPAUBATH APTYMEHTAIIHUIO, TPUBOAUTH IPUMEPHI
Y KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;



BBIOMPATH CTIOCO0 pellieHrs y4eOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOMpAaTh HamOoJee MOAXOMAUIMI C Y4E€TOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBarebLCKHe J1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUA HMHCTPYMEHT TIO3HAHUS;
GopMynupoBaTh  BONPOCHL, (GUKCHUPYIOIIME MPOTHBOpPEYHE, MpodiIemMy,
yCTaHaBIMBAaTh HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00bEeKTa, sIBJICHHUS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, TPOLIECCAMU;
CaMOCTOATENLHO (PopMyIHUpOBaThH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
OpOBEAEHHOIO HAOMIOJAEHUS, WCCIIEIOBaHUs, OLCHUBATh JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpPOLECCa, A TakKKE BBIJIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

2)

BBISIBIISIT JIeUIIUTHI MH(OPMAIIUK, JAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;
BBIOMPATh WH(OOPMAIIO M3 MCTOYHUKOB PA3IMUHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMATHU3UPOBATh U MHTEPIPETHPOBATh MHPOPMAIIMIO PA3TMYHBIX BHJIOB U
dbopm npeacTaBICHUS;
CTPYKTYpPUpPOBaTh HH(OpMAIUIO, TPEICTaBIATh €€ B Pa3IMYHBIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;
OIICHWBATh HAIEKHOCTH MH(POPMAITUH 110 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
KPUTCPUSIM.

Vuueepcanonuvie  KommyHukamuguwvie  Oelicmeus, obecneuusarom

choOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUSUXCAL.
Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXJICHHSI B COOTBETCTBUM C YCIOBUSAMH U
LEeIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U IMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS 110 XOAY PEIIEHUs 3aJauH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YJIbTAT;

B X0Jle OOCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIa€MOH TEMBI,
npoOiiemMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAlEJICHHbIE Ha IOUCK
pELIeHUs]; COMOCTABISATh CBOM CYXKIEHUSI C CYXACHUSMU APYIMX yYaCTHUKOB
auanora, 0OHapyKUBaTh pa3jMure U CXOJCTBO MO3UIUIl; B KOPPEKTHOU Gopme
(GopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IOPEICTaBIATh PE3yJbTaThl PEIICHUs 3aJauyM, SKCIEPUMEHTA, MCCIEeIO0BaHUS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (hOopMaT BHICTYIUIEHHUS C y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPHUH.



CoTpyaHuyvecTBo:

e IIOHMMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHAUBUIAYAJIbHON
paboThl TpU peHIeHHH Yy4eOHBIX 3a/1ady; MPUHUMATh IeIb COBMECTHOMN
NEeSTEIBbHOCTH, IJIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM pabOThI, pacipeiesiTh
BUJBI PabOT, JOrOBapuBaThCA, OOCYXKIaTh MPOLECC U pPe3ysbTaT palOThI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

e y4YacTBOBaTh B TPYNNOBBIX (opMmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» ¥ WHBIC); BBIIOJHATH CBOIO 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOU JIEUCTBUS C JAPYTMUMH YJIEHAMH KOMAaH/bl, OIICHUBAThH
KaueCcTBO CBOETO BKJIaJia B OOLIUHM MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vnusepcanvhvie pezynamuenwvle Oelicmsus, obecneyusaiom @opmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzamnus:

e COCTaBIIATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4u, BHIOUPATH CIIOCO0 PEIICHHUS C
y4€TOM UMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIBb:

e BJIJICTh HABBIKAMU MO3HABATEIHHON PEIIEKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJAETh CIIOCOOaAMU
CaMONPOBEPKH,  CAMOKOHTpPOJS  Mpolecca U Pe3ysibTara  PEIICHHs
MaTeMaTUYECKON 3a4auH;

e TMpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPHU PEIICHUH 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBHE PE3YJIbTATA LIEJH U YCIOBUSM, OOBACHITH MPUUHUHBI
JOCTH)KEHUSI WJIA HEIOCTH)KEHHS] pPEe3yJIbTaTOB JEATEIbHOCTH, HAXOAMTh
OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, IIIOCKOCTb.

[IpyuMeHATP aKCUOMBI CTEPEOMETPUU W CJICACTBUS W3 HUX MpPU PEHICHUU
F€OMETPUYECKUX 3a7a4.

OnepupoBaTh MOHATUSAMU: MAPALICTBHOCTh M MEPHNECHAUKYISIPHOCTh MPSIMBIX M
MJIOCKOCTEH.

KimaccupumupoBaTh B3aMHOE  pACIOJIOKEHHE TMPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.



OnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yroJl, TPaHU JBYTPAHHOTO yIJa, pedpo
IBYTPAHHOTO yIJja; JMHEWHBIA yroja JABYTPAHHOIO YIJIa; rpajycHas Mepa JABYTPaHHOIO
yria.

OnepupoBarh NOHATHSAMHU: MHOIOTPAHHMK, BBIIYKJIBIA YW HEBBIIYKIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (MUpaMHaa; MpU3MA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudunumpoBaTe MHOTOTpaHHUKH, BbIOMpasi OCHOBAaHUS JUIsl KJIacCH(PUKAIUU
(BBIMYKJIbIE M HEBBIIMYKJIbIE MHOTOIPAHHUKU; [IPaBWJIbHbIE MHOTOTPAHHUKH; MPSMBIE U
HaKJIOHHBIE NIPU3MBI, TapaJIJIeICITUIIEAb] ).

OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPHUHIIMIIBI TOCTPOSHUS CEUEHUH, HCIIONb3Ysl METO]I CIIEIOB.

CrpouTh ceueHUss MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HaXOXJIEHUE T€OMETPUYECKUX BEJIMYUH MO 0OpaslaM WM
aNropuT™Mam, IpUMEHsSI U3BECTHBIE aHATUTUYECKUE METObI PU PEILIEHUN CTaHIaPTHBIX
MaTeMaTUYECKHUX 3a]a4 Ha BBIUMCIECHUE PACCTOSTHUN MEXIYy JBYMsI TOUKAMH, OT TOUKH
710 MIPSIMOM, OT TOYKH J10 TUIOCKOCTH, MEXAY CKPEIMBAOIIMMUCS IPSIMBIMH.

Pemarp 3agaunm Ha HaXO0XJIEHUE T€OMETPUYECKUX BEJIMYUH MO 0OpaslaM WM
aNropuT™Mam, IpUMEHsSI U3BECTHBIE aHATUTUYECKUE METObI PU PEILIEHUN CTaHIaPTHBIX
MaTE€MaTUYECKHUX 33/1a4 HA BBIUMCIIECHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCA MPSIMBIMU,
MEXy MPSMOM U INIOCKOCTBIO, MKy IUNIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nUpaMuja) ¢ MpUMEHEeHHEeM (OpMyJl; BBIYUCIATH COOTHOUIEHMS] MEXIY IUIOUIaJsIMU
MOBEPXHOCTEH, 00BEMAMU MTOO0OHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATUSIMHU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; UEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBaTH  HMHOOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MNpPEJICTaBICHHYI0 Ha 4YepTexax Hu
pPUCYHKaX.

[IpumeHaATh reomeTpuueckue (akTbl sl PELIEHUS CTEPEOMETPUUYECKHX 3a/ad,
IIPEANOIATAOIINX HECKOIBKO IIaroB PELICHMS, €CIU YCJIOBHUS NPUMEHEHMS 3aJaHbl B
saBHOU popme.

IIpumenaTs  mpocrenmme  nporpaMMHbIE  CpeICcTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay.

[IpuBoAUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh pPEABHBIE
CUTyallUM W TMPUMEHSTh W3YYEHHbIE TMOHATUS B TMPOLECCE IOMCKA PEIIeHUs
MaTeMaTu4YecKku c(HopMyITupOBaHHOM TPOOIEMBI, MOJIETUPOBATH PEAIbHbIE CUTYallMH Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh IOCTPOCHHBIE MOJEIA C  HUCIOJIb30BAHUEM



IrCOMCTPUUCCKUX MIOHSITUH U TCOPEM, allliapara aﬂre6p51; peuaTth IPpaKTUICCKHUE 3aJa4u,
CBA3AaHHBIC C HAXOXKICHUCM I'€COMETPUICCKHUX BCIIMYINH.

11 KJTACC

OnepupoBarh MOHATUSIMH: IWIMHIPUYECKAs IOBEPXHOCTh, 0Opasyrolue
IIWIMHIPUYECKON TMOBEPXHOCTH; IWIIMHIDP, KOHWYECKas IOBEPXHOCTh, 0Opa3yromime
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

Pacmo3naBats Tena Bpamienus (IMIHHAP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI OTYYEHUS TEJ BpAILlCHUSI.

KrnaccudumnupoBaTs B3aUMHOE pacioioskeHre CEephl U MIOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTa; IIIapOBOH CJI0M, OCHOBAHUE IIIAPOBOTO CJI0S, BEICOTA IIAPOBOTO CJIOS; IITAPOBOM
CEKTOp.

Brraucisate 00bEMBI U IIOMIATN TTOBEPXHOCTEH TEN BpAICHUS, TEOMETPUICCKUAX
TEeJI C MPUMEHEHUEM (POPMYIL.

OnepupoBarh MOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy U OMUCAHHBIN
oKo0J10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BBIYucisITh COOTHOIICHHMS] MEXIY TIUIOMQAsIMH TIOBEPXHOCTEH © 00BEMamMu
MOJ00HBIX TE.

N3o00paxkats nzydaemble GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrIoHATE (BBIHOCHBIE) TUIOCKHE YEPTE,H W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CECUCHHUS TEJ BPAIICHHUSI.

W3Bnekath, WHTEPOpPETUPOBATH W  NPEOOpa3oBBIBaTH  WUHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha YepTexkax u
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTOMHATE EHCTBUS CIOKEHUS BEKTOPOB, BEIYMTAHHS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaJ1afOT.

[IpuMeHATh NMpaBUIIO MapajuieNenuIesa.

OnepupoBaTh MOHATHSIMH: JCKAPTOBHI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOD,
MOMYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIy BEKTOPAMH,
CKaJIIPHOE MPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

Haxonuth cymMmmMy BEKTOpPOB U MPOU3BEICHHWE BEKTOpAa HAa YHWCIIO, YTOJ MEXIy
BEKTOpaMH, CKaJISIpHOE  TPOU3BEJCHUE, PACKIAABIBATh  BEKTOP MO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTy reomeTpuueckue (GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEANOIATaONINX HECKOIBKO IIArOB PENICHUS, €CIU YCJIOBHUS MPUMEHECHHS 3a/JaHbl B
ABHOU (opme.



Pemate mnpocredmme reoMeTpu4ecKue 3aladyd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemars 3amaun Ha AOKA3aTENbCTBO MATEMATUYECKUX OTHOIIEHUM M HAXO0XKICHUE
reOMETPUUYECKUX BEJIMUHUH 10 00pa3aM WiK alrOpUTMaM, IPUMEHSIS U3BECTHBIE METO/IbI
[P PELICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumensaTy  mpocTedmmMe  OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IprBoanTH mpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

IIpuMeHATh TONy4YEHHBIE 3HAHUS Ha IPAKTHKE: aHAJIU3UPOBATh pEAIbHbBIC
CUTyalluH W TPUMEHATb W3YYECHHBIE IIOHATHSA B IPOLIECCE TOWCKA PEUICHUs
MaTeMaTH4eCKH chOpMyITUPOBAHHOMN MPOOIEMBI, MOICTUPOBAThH pEaTbHbIC CUTYaIlMH Ha
A3BIKE T'COMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C  HUCIIOJIb30BaHUEM
reOMETPUUYECKUX MOHATHI U TEOpeM, anmnapara ajireOphbl; pelarh NpakKTUYECKUE 3a1a4H,
CBSI3aHHBIE C HAX0XKICHUEM I€OMETPUYECKUX BEJIIMUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
1 B 1
BEAICHIE B CTCPEOMETPHIO 0 https://m.eds00.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnoreka HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnmnoreka HOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubmuorexa [JOK
> MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubmorexa [JOK
6 OOBEMEI MHOTOrpaHHHKOB o L https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne /i P Kounrpouabusie IIpakTuueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
1 Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bu6nmoreka [IOK
2 OObemer Tex > 1 https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmuoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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