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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «I'eomerpus» 6a30Boro ypoBHs it ooyyatomuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe dDenepanbHOTO TrOCYJAapCTBEHHOTO 0O0pa30oBaTEIbHOrO CTaHAApTa
cpeanero odmiero oOpa3zoBaHHsA, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBIBIAEMBIX K
MaTeMaTH4ecKoMy 00pa30BaHUIO, M TPAaIUIUN poccuiickoro oOpasoBanus. Peamuzarusi nmporpamMmbl
o0ecrieunBaeT OBJIa/IEHNE KIIFOUEBbBIMU KOMIIETEHLIUSAMHU, COCTABIISIOIIMMHU OCHOBY JJIsi CAMOPA3BUTHSI U
HENPEPHIBHOTO 00pa30BaHMs, MEIOCTHOCTh OOIIEKYJIBTYpHOTO, JUYHOCTHOTO W IIO3HABATEIHBHOIO
Pa3BUTHSI TMYHOCTH O0YHAIOLITHXCSI.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca T€OMETPHH Ha YPOBHE CpelHEro oomero odpa3zoBaHus 00yCIOBICHA
MPAKTUYECKONH 3HAYMMOCTBIO METANPEIMETHBIX U MPEJAMETHBIX Pe3yIbTaTOB OOYYCHUS TEOMETPHH B
HANpPaBJICHUU  JIMYHOCTHOTO  Pa3BUTHA  oOydarmomuxcs, (GOopMHpOBaHUS  (PYHKIMOHAIBHOM
MaTeMaTU4eCKOW I'PAaMOTHOCTH, M3YUCHHS IPYrHX y4eOHBIX IMCUHUIUIMH. Pa3BuTHe y 00ydYarommxcs
NPaBUWIBHBIX IPEACTABICHUA O CYIIHOCTH U TPOUCXOKACHHH T'€OMETPUYCCKUX abCTpaKIuii,
COOTHOIIICHUH PEATBHOTO U HICAJIBHOIO, XapakTepe OTPAKCHUS MATEMaTHYECKON HAyKOW SBICHUU U
MPOIIECCOB PEATBHOTO MHpa, MECTE TEOMETPHM B CHCTEME HAyK M pOJM MaTeMaTHYECKOTrO
MOJICTMPOBaHKsI B HAYYHOM II03HAHWM W B IPAKTHKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS yYAI[MXCS, a TAaKKE KauyeCTB MBIIUICHUS, HEOOXOJMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBISETCS OJHUM M3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUs,
TaKk Kak oOecreynBaeT BO3MOXKHOCTh HW3Y4YCHHS KaK JUCHUIUIMH  €CTECTBEHHO-HAYyYHOMH
HAIpPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbIIeHHE, (GOpPMUpyEeMOe NpPU H3YYEHWH OOYYAIOUIMMUCS TOHSITUHHBIX OCHOB
T€OMETPHUH U TIOCTPOSHHH IIETIOYKH JIOTUYECKUX YTBEPXKICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 33/1a4,
YMEHHE BBIJIBUTaTh M OMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOTO I[MKJIA, B YACTHOCTH U3 Kypca (HU3UKH.

VYMeHue OpUEHTHUPOBATHCS B TPOCTPAHCTBE WUIPaeT CYIIECTBEHHYIO DPOJIb BO BCEX 00JacTsIX
JEATeNFHOCTH dYeloBeka. OpHEHTalus YelloBeKa BO BPEMEHH M IPOCTPAHCTBE — HEOOXOIMMOe
YCJIOBUE €ro COIMAIBbHOTO OBITHS, (GopMa OTPAXKEHUS OKPYKAIOMIET0 MHUpPA, YCIOBUE YCIEUTHOTO
MO3HaHHWsS ¥ AKTHBHOTO TMpeoOpa3oBaHus ACHCTBUTENBHOCTH. ONEpUpOBaHHE MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBETUHSET pa3Hble BUIBI Y4EOHOW W TPYJOBOH JESTENbHOCTH, SBISETCS OIHUM U3
npoeCCHOHATILHO BaXKHBIX KAaueCTB, MOJITOMY aKTyajbHa 3ajlavya (HOpMUPOBaHHUS Yy OOyUYarOIIMXCSI
MPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3sHOBUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOW JEATSTHbHOCTH 10 MHOTHM HaITPABJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro Kypca «['eomerpusi» Ha 0a30BOM ypoBHE OOy4YEeHUS —
o01ieo0pa3oBarenbHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0yUAIOIINXCS Yepe3 00ecreyeHrne BO3MOKHOCTH
OpUOOPETEHUS] W HUCIOJB30BAHUS CHCTEMAaTHUSCKMX T€OMETPUYECKUX 3HAaHWH ©  JICHCTBUIA,
CreU(UYHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEIITHOTO TPOIODKSHHsT 00pa30BaHUS TI0 CIIEIUATBHOCTSIM,
HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOIb30BAHUEM [COMETPHH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpPOBHE IpelHAa3HA4YCHA Uil OOYYaIOMIMXCS CpEeIHEH
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTEBHBIX 3aTPYJHCHUN Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHMUSL.
Takum 06pazom, oOydaromrecs: Ha 6a30BOM YPOBHE JOHKHBI OCBOUTH 00IIME MaTEMaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CIEUU(UKON TeOMETPUN U HEOOXOUMBIE JJISl )KU3HU B COBpeMeHHOM obmiectBe. Kpome



3TOr0, OHU UMEIOT BO3MOKHOCTh MU3yYUTh F€OMETpUI0 OoJiee I1yO0KOo, €Clid B JalbHEHIIEeM BOSHUKHET
HEOO0XOAUMOCTh B TEOMETPUUYECKHX 3HAHUSX B MPO(ECCHOHAIBHON eI TeIbHOCTH.

JIOCTIKEHHE eI OCBOCHUS MPOTrPaMMBbl 00ECTIEYMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3a/1ad.
[IpuopureTHpIMU 3alayaMu OCBOCHHS Kypca «l'eomerpum» Ha 06a3oBoM ypoBHe B 10—11 kimaccax
SIBJISIFOTCSL:

¢ (opmupoBaHUE MPEACTABICHUS O FTEOMETPUH KaK YaCTH MHPOBOM KYJIbTYpbl U OCO3HaHHE €&
B3alMOCBSI3HU C OKPYKAIOLUM MUPOM;

e (opmupoBaHUE NpPEJICTaBICHHUS O MHOTOIPAaHHUKAX U TejaX BpalleHHs] Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENSX, [O3BOJSIOUIMX ONUCHIBAaTh M U3Yy4aTb pa3HbIe SBICHUS
OKpY’KaIOILIEro MUpa;

e (dopMHUpOBaHME YyMEHHS pacClO3HAaBaTh Ha YEpPTeX axX, MOACIIX U B peabHOM MHUpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

e OBJAJICHUE METOJaMH pPELIeHMs 3a/1a4 Ha [MOCTPOEHMSI Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX
¢uryp;

e (opMHUpOBaHHE yYMEHHUS OIEPUPOBATH OCHOBHBIMH IOHATHSAMU O MHOTOTPAHHUKAX M TellaxX
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJIQJICHWE QITOPUTMAaMH pEUICHUS OCHOBHBIX THIIOB 3a7ad; (HOPMUPOBAHHE YMEHUS
MIPOBOANTH HECIIOKHBIE JOKa3aTeNIbHbIE PACCYKIEHUSI B XOJ€ PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ MPAKTHUYECKUM COJIEP KaHUEM;

® pa3BUTHE MHTEJUICKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH O0yyarouiuxcs, Mmo3HaBaTeIbHOU
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHue (YHKIHOHATIBHOM TI'PAMOTHOCTH, pEJIEBAHTHONH TI'E€OMETpUHU: YMEHHE
pacrno3HaBaTh MpPOSBIEHUS TE€OMETPUYECKHX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (pOpMyIupoBaTh MX Ha S3bIKE TEOMETPUU U CO3/aBaTh
TE€OMETPUUYECKNE MOJEIHN, NPUMEHATh OCBOCHHBIM I'€OMETPUUYECKUN ammapar Uil pelleHus
MIPaKTUKO-OPUEHTUPOBAHHBIX  3a/lad, MHTEPIPETUPOBATh U  OIEHUBATh  IOJTY4YECHHBIE
pe3yJIbTaThI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOTPaMMBbl SBISETCS BKIIOUEHHE B KypC CTEpPEOMETPUH B
Hayajie e€ro M3y4eHMs 3aJad, PEIIaeMbIX Ha YPOBHE WHTYWTHUBHOIO TO3HAHMS, U ONPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas padoTa HaJA HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H
MIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET NMPOTEKaHHE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YYEHHUIO NTPEAMETA.

[Ipennourenue oTAAETCS HATMAAHO-KOHCTPYKTUBHOMY METOAY O0YUYEHHUs, TO €CTh TEOPETUUECKHE
3HaHHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb NPEIMETHO-NPAKTUYECKOW NeATelbHOCTH. PaszBurtue
MIPOCTPAHCTBEHHBIX MPEJCTABICHUHN Y YUaIIUXCSl B Kypce CTEPEOMETPUN MPOBOJIUTCS 3a CUET pelIeHUS
3aja4 Ha CO3/JaHHE MPOCTPAHCTBEHHBIX OOpa30B M 337ay Ha ONEPHPOBAHUE IMPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpas3a MPOBOJUTCS C OMOPOW Ha HArSAHOCTh, @ ONEpUpoBaHHE 00pa3oM — B
YCIIOBHUSIX OTBJICUYEHHUS OT HATJIITHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJepKaHUSI.

OcHOBHBIE conepkaTenbHble TMHAN Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKWY,
«[IpsiMple M TUIOCKOCTHM B TpoCTpaHcTBe», «Tema BpameHus», «BekTopbl W KOOpPAWHATH B
IIpoCTpaHCcTBE». POPMUPOBAHUE JJOTUUECKMX YMEHUHN pacpeeisseTcsl He TOIbKO IO COAEPKATEIbHBIM
JMHUAM, HO H 10 roJjaM 00yueHHs Ha yPOBHE CPEIHEro 00IIero oopa3oBaHMsL.

Copep:xanue 00pa30BaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yjibTaTaM OCBOCHMs paboueit
MPOrpaMMbl, pacHpeleN€HHbBIM 1O rojaM oOOy4YeHHs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, uTOOBI
OBJIAJICHUE T'€OMETPUUECKMMH IIOHATUAMM M HABBIKAMHU OCYIIECTBISJIOCH IIOCIENOBAaTENbHO MU



HOCTYMNATEeNIbHO, C COONIOZCHHEM NPUHIHUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJIHCh B
OOIIYI0O CHCTEMY T'€OMETPHUYECKUX MPEICTABICHUN 00YyJaloUINXCsl, paciupss U yriyosss e€, oOpasys
IMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kiacce u 1 yac B Hepemto B 11 kiacce,
BCEro 3a JBa roja o0y4eHus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3auMHOe pacnoiiokeHue MPsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIJIeIbHbIE U
CKpelmuBawIuecss npsambsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IpPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIy NIpPSIMBIMU B
npoctpancTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuielbHblE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHBIX TIockocTel. [IpocTeiimume mpocTpaHncTBEHHBIE PUTYPHI HA MIIOCKOCTU: TETPAdIP,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYSHUH.

IlepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IHpsIMBIE B
MPOCTPAHCTBE, NpPsIMble MapajUiebHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXKAY IPSIMOW M IIOCKOCTBIO; JBYIPAHHBIM YIOJI,
JMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIuss (UTypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHAUKYISIPHOCTU ABYX IUI0ocKocTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Mapajuiesienunes U ero coiictsa. [Iupamuaa: n-yronapHas
nupamMpia, TpaHM W OCHOBAHME NHMpaMHJbl; OOKOBas M TOJHAs IOBEPXHOCTb MHUPAMMU[bL;
NpaBUjbHAs W YyCEUEHHas MNUpaMuJa. OJIEMEHThl Mpu3Mbl W nOupaMmuibl. I[IpaBuiibHbBIE
MHOTOI'PAHHUKHU: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS IPU3Ma M IIpaBUIIbHAS
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMKia U IpaBUIbHBIN TeTpasap; kyO. [IpencraBinenue
O MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, HoJeKa’Ap U Hukocadap. CedeHus NpuU3MBI U
MAPaMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOH, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHainu, yrisl. [lnomans 60koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON MHUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAJIMU TOBEPXHOCTEMH,
00BbEMaMHU TO00HBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolUe IMIMHIPUYECKOH MOBEPXHOCTHU, OCh
WIMHAPUYECKON OBEepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3yromias M OCh; IUIONIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue W BBICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaib chepsl.

N3o00pakeHue e BpalieHus: Ha IIockocTu. Pa3BépTka LUIuHIpa U KOHYCA.

KomOuHanuu Tten BpamieHWs U MHOTOTPaHHMKOB. MHOIOIpaHHHK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUSI.

[Tonstue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaJienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIINHY), CEUEHUS 111apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTu U B ipocTpaHncTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMH.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunarsl BekTopa. Ilpocreiimiue
3a7a4yd B KOOpJAMHATax. YTroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsMBIMH U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ MpH
peLIeHNN TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, OpPOIENyp TpakJaHCKOro oO0ImiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU 1 Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOTO BKJIaZa B IIOCTPOCHHUE
YCTOMYMUBOTO OYaYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mo0poBoe mHUTaHME, cOAJTaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, pEryispHas (usuueckas
AaKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPA3IUYHBIM
chepam mpodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEelIeHN IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  IpoOJieM; OpUEHTaluel Ha  NpUMEHEHUe
MaTeMaTHUECKUX 3HAHMUN Ui PELIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALIUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKU M MAaTEMaTU4YECKOW KYJIbTYpPOW KaK CPEICTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrPaMMBI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJECHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00y Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHaBJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOT0 aHAIU3a;

® BOCIpPHHHMMATH, (HOPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKJIECHHUS: YTBEPAUTEIIbHBIE U
OTpHIIATEeNbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJb30BAaHHEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAHBATh aAPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHBOpEUHE, MpodieMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpMUPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJIEHUs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, BICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJCHHS, UCCIICAOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHUIA;



MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOLICCCA, a TAKIKC BBIABUTATH ITPCATIOIIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIM3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pa3iIM4HbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecneuusaom c@opmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHHUMATb U (bOpMy.HI/IpOBaTI) CYXXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUSI B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCICHHLIC Ha IIOMCK PCIICHHA,
COIIOCTABJIAAITb CBOU CYXACHUA C CYXICHUAMHU APYTrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOI opme GopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCEHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUIYAIbHOU PaOOTHI
IpU pelIeHHH YYEeOHBIX 3aj7ad; IMPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpOLeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B IPYMMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W HWHBIE); BBINOJHATh CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOICHCTBHSI.

3) Vnusepcanvhuie pezynamuenuie delicmsus, obecneuusaiom @GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM [IO3HABATEIBbHON pe(IEeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX PpE3yNbTAaTOB; BJIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca U pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTD
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PEe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMas, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb HNOHATHUSMU: NAPAVIEIBHOCTh M HEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduupoBaTs B3auMHOE paclooKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYTPaHHBIH Yroj, TpaHd JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JTUHEHHBINA yroJl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBIMYKJIbI MHOIOIPaHHUK,
AJIEMEHTBHl MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCHUUKAIUU
(BBIMYKJIbIE W HEBBINYKIblE MHOTOTPAHHUKH; IPABUJIbHBIE MHOTOTPAaHHUKHU; MpsMbIE U
HaKJIOHHBIE IPU3MBI, MTapaJuIeICTIUIIEIbI).

OnepupoBaTh NOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHITH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CTpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YEepPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpasuaMm WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHYECKHE METOJbl IMPU PEUIeHHH CTaHAapTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUM MEXAY ABYMs TOYKaMH, OT TOYKH 10
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amauM Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl MPU PEHIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOLIUMUCS NPSMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXAY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TIPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPEI.

W3Bnekatp, npeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX QHUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
npeamnojgararomux HECKOJIBKO IaroB pCIICHHA, C€CJIN YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATh PEalbHbIC CUTYAIlMHd U
NPUMEHATh  M3YYCHHbIE TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJCIH C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapata anreOpbl; pemarh IPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: HWIHHpUYECKast TIOBEPXHOCT, oOpazyrorniue
[WIHHIPAYECKON TIOBEPXHOCTH; MIIMHIP; KOHUYECKAsi IOBEPXHOCTH, 00Pa3yIONINe KOHHISCKON
MOBEPXHOCTH, KOHYC; CepHUuecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTyYEHUS Tell BpallleHHUS.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IapOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIONMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BIMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCHsATE COOTHOIIEHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU MOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (GUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOHUTH CCUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeJCTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAaMM OHHU 00JIaJaloT.

[IpumeHsTh MpaBUIO MapauIeIenune/a.



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[TpumensTh  reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOH
dbopwme.

Pemate mpocreiinme reoMeTpuuecKre 3aa9d Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJIrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMATHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBICHUE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHUS Ha MPAKTUKE: aHAIU3UPOBATH PEAJbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJreOpsl; penrath NPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n NPOrpamMmbl Bcero Koutpobire o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBeneHue B ctepeoMeTpuio 10 Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
’ [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/7f415b90
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IJI0CKOCTEN https://m.edsoo.ru/7f415b90
4 VYTIubl MeXAY MPSAMBIMU U IUIOCKOCTAMH 10 1 Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
. Muororpasict i ! hitps://m_edsoo.ru/7415b90
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415b90
7 IToBTOpEHME: CEUEHMUS], PACCTOSTHUS U YIJIbI 4 1 Bubmmorexa [OK
’ https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5
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11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Ne i/ KoHTpoJibHbIe
NporpamMMbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI
Tena BpamieHus 12 bubamorexa LOK
patt https://m.eds00.ru/7f415b90
. bubnuoreka [{OK
O0nenmer Ten > ! https://m.eds0o.ru/7f415b90
BekTopEl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
P pA pocIp https://m.eds00.ru/7f415b90
[ToBTOpeHME, 0000MIICHNE, 7 | bu6nmoreka LIOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3
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INIOYPOYHOE IINTAHUPOBAHHUE

BocnuraresibHasi 1eATEILHOCTD YUUTEIS HA YPOKAX N0 npeaMeTy «BeposaTHOCTb U CTaTUCTHKA) MpeanoJiaraer ciaeaypouiee

* YCTAQHOBJICHHE JOBEPUTENIHBIX OTHOIICHUH MEXIy y4YHTEJIeM M €ro yYeHHKAaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSATHIO
y4YaIuMuUCs TpeOOBaHHM U MPOCKO YUUTEINSA, TPUBJICUCHUIO X BHUMAHHS K 00CYK/1aeMO Ha ypoKe (3aHATHH) WH(POpPMALIUU, aKTHBU3AIMU UX
MMO3HABaTEIIbHOM JeSITEIbHOCTH,

* noOyXXJEeHUE YYEHHUKOB COOJIOJaTh Ha YpOKe (3aHATUM) OOLIEHPUHATHIE HOPMBI NOBEICHMsI, IpaBUiIa OOLIEHUS CO CTAPIIUMHU
(Yy4uTensMu) U CBEpCTHUKaMHM (YYEHHKAMU), IPUHIUIBI Y4eOHON IUCIUIIMHBI M CAMOOPraHU3aLluY;

* IpUBJICYCHHE BHUMAHUS YYEHUKOB K LIEHHOCTHOMY acIleKTy M3y4aeMbIX Ha YpoKax (3aHATHSX) SBJICHUH, OpraHu3anus Ux paboThl ¢
HOJIy4aeMOM Ha ypoke (3aHATHH) COLMAIbHO 3HAaYUMON MHpOopManyell — MHULIMUPOBaHUE €€ 00CYKAEHUs, BBICKAa3bIBAaHUS YUALUMHCS CBOETO
MHEHHUS 110 €€ MOBOAY, BBIPaOOTKU CBOETO K HEM OTHOLIEHMUS,

* HCIIOJIb30BAHME BOCIMTATEIbHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4YEOHOro IpeaMeTa uepe3 JEMOHCTPALUIO0 JACTSIM IPUMEPOB
OTBETCTBEHHOI'0, I'PaX/aHCKOI'0 TMOBEIEHUS, MIPOSBICHUS YEJIOBEKOIIOOUS U JOOPOCEPIEYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOIUX TEKCTOB
JUISL YTEHUSI, 3a/1a4 ISl peIIeHUs], TPOOJIEMHBIX CUTYyalluil AJis 00CYKIEHUS B KJ1acce;

* IPUMEHEHHE Ha YPOKe (3aHATUHN) HHTEPAKTHUBHBIX (hOPM pabOThI yHaLUXCS:

- WHTEJUIEKTYaJIbHBIX WI'P, CTUMYJNPYIOLMX O3HABATEIbHYI0 MOTHUBALMIO YYEHHKOB; AUJAKTUUYECKOrO Te€aTpa, e MOJTyYeHHbIE Ha
ypOKe (3aHATHH) 3HAHUsI OOBITPHIBAIOTCS B T€aTPAIbHBIX IOCTAHOBKAX;

- TUCKYCCH, KOTOpPbIE Ja0T YYaIlUMCSl BO3MOKHOCTb TPUOOPECTHU OIBIT BEIEHUSI KOHCTPYKTHUBHOT'O JTMAJIOTa;

- TpynnoBoi padoThl WK pabOTHI B Iapax, KOTOPbIE y4aT 00y4daromuXcsi KOMaHIHOW paboTe U B3aUMOJEHCTBUIO C IPYTUMH JI€TbMU;

* BKJIIOYEHHE B YpPOK (B 3aHSTHE) UIPOBBIX MPOIENYp, KOTOPbIE MOMOIalOT MOAEPKAaTh MOTHBALMIO JIeTEH K MOJYyYEHHUIO 3HaHUM,
HaJIAKMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHWH B Kilacce, MOMOTal0T YCTAHOBJIEHHIO J0OpOKenaTeslbHON aTMoc(epsl BO BpeMst
ypoKa (3aHsATus);

* MHUIMMPOBAHUE U TOAJEPKKA HCCIEIOBATENBCKON NEsATEIbHOCTH O0y4aroUXCs B paMKax pealu3alMd UMU MHIUBUAYaJIbHBIX U
IPYNIIOBBIX HCCIEA0BATENbCKUX TPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXKHOCTb TNPHOOPECTH HAaBBIK CAMOCTOSITEIBHOIO peIIeHUs
TEOPETUYECKOM MPOoOIeMbl, HABBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WIEH, HABBIK YBAXKUTEIHHOTO OTHOIICHUS K YYKUM HJIESM,
0o(opMIICHHBIM B paboTax ApYrux HccienoBaTenel, HaBbIK MMyOJIMYHOTO BBHICTYIUICHUS Nepes ayAuTOpHel, apryMEeHTHPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pECHUS.

OcymiecTBisieTcs uepes:

Ha pezuonanbHom, MyHUUUNATLHOM U 6CEPOCCUTICKOM YPOBHE:

eyyacTHE B TMPEIMETHBIX OJMMIHNANaX (OYHBIX M 3a0YHBIX), NPEAMETHBIX KOHKYpCaX, HAy4YHO-NPAKTUYECKHX KOH(EPEHIUSX,
COPEBHOBAHHUAX.



Ha ypoene kopnyca:

e CIICIMATIbHO pa3pabOTaHHbIE 3aHATUS — COOBITHMHBIE YPOKH, IOCBSIIEHHbIE UCTOPUYECKUM JaTaM U COOBITHUSAM, OHJIAHH-3KCKYpCUHU
KOTOpBIE, PacIIMpPSIIOT 00pa3oBaTeIbHOE MPOCTPAHCTBO IMPEIMETA, BOCIHTHIBAIOT YBAKEHHWE K HCTOPUYECKUM JIMYHOCTSAM, JIIOASM HAYKH,
J1r000Bb K IPEKPACHOMY, K IPUPOJIE, K POJHOMY Kpalo;

®3HAKOMCTBO C Pa3JIMYHBIMH JIOCTHIKCHUSMHU HAYKH U TEXHUKH, OOCYKICHHE SKOJIOTMYECKUX MpoOIeM, MCCIEAOBAaHHUS M BHECEHUE
IIPEIOKEHUH 110 MUPOYCTPOMCTBY;

e [IpoBe/eHUE Y4eOHbIX (OJMMIIMAJIbI, 3aHUMATENIbHbIE YPOKH U ISATUMUHYTKH, YPOK - JA€JOBas MIpa, ypOK — IyTELIECTBUE, YPOK
MacTep-Kiace, ypoK-UCCIIEA0BaHKUE U Ap.) U y4eOHO-pa3BiIeKaTeIbHbIX, CHOPTUBHBIX MEPONPUITUH (KOHKYpc-urpa «lIpeamerHslil kpoccBopa»,
TypHUp «CBOSI UTpa», BUAKTOPUHBL, JIUTEPATypHasi KOMIIO3ULS, KOHKYPC ra3eT U PUCYHKOB, SKCKYpPCHUS U JIp.);

®  UCHOJb30BAaHUE BU3YaJIbHBIX 00pa30B (IIPEAMETHO-ICTETUYECKOM Cpelibl, HAIIAHas aruTalus IIKOJIbHBIX CTEHJOB, MPEIMETHON
HAalpaBJIEHHOCTH, COBMECTHO ITPOU3BOJMMbIE BUJICOPOJIMKH IO TEMAM YpOKa);

e yJacTHe MenaroroB-nmpeaMeTHUKoB B CoBeTe Mpo(MIaKTHKE IO BOIPOCAM HEYCIIEBAIOIIUX OOYyYarOIIUXCSl C LIENbI0 COBMECTHOTO
COCTaBJICHUS IIJIaHA JIMKBUJIALIMN aKaIEMUYECKON 3aI0JKEHHOCTH I10 IIPEIMETaM;

® yyacTHE IeJaroroB-NpeAMETHUKOB B POIUTEILCKIX COOPAaHUIX YIEOHBIX OT/ICJICHUI.

10 KJIACC
DJIeKTPOHHBbIE HH(POBBIE
Ne n/m Tema ypoka
o0pa3oBaTe/bHbIE PeCypChl
OCHOBHEBIE TIOHITHSA CTECPCOMCTPHUU: TOUKA, ITpsAMasi, IJIOCKOCTD,
1 npocTpancTBo. [IpaBuia n3o0pakeHus Ha pUCYHKaX: U300paKeHUs bubnuoreka [{OK https://m.edsoo.ru/7f415b90

MIJIOCKOCTEH, MapauIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKaArIMECH IIIOCKOCTH, MIEPCCCKAOIIUECCH IIpAMast U

2 bu6mmoreka IIOK https://m.edsoo.ru/7t415b90
IIJIOCKOCTH

3 HOHHTI/IH: HepeCCKaIOH_II/ICCﬂ IIJIOCKOCTH, HepeCCKaIOH_H/IeCﬂ HpSIMaﬂ n
IIJIOCKOCTB
3HaKOMCTBO C MHOT'OI'paHHUKaMH, I/I306 AKCHUEC MHOT'OI'PAHHUKOB Ha

4 P P P Bu6muorexa LIOK https:/m.edsoo.ru/7415b90

PUCYHKAX, Ha MPOEKIIMOHHBIX YePTeKax
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HauanbHble cBefieHns 0 KyOe U mupaMuie, uX pa3BEPTKU U MOJIEIIH.

5 bubmuoreka [{OK https://m.edsoo.ru/7f415b90
CedeHuss MHOIOIpaHHUKOB
6 HauanbHble cBefieHns 0 KyOe U mupaMue, uX pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB
7 IToHsATHE 06 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI BuGmorexa LOK https://m.edsoo.ru/7f415590
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
g [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
9 [TonsiTHe 06 aKCMOMAaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
10 IToHATHEe 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
1 B3aumHoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE: MEpECeKaroIUecs, Butmorexa LOK https://m.edsoo.ru/7f415590
napajuleNbHbIE U CKPEIIHMBAIOIINECS IPSIMbIE
12 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B Hp?CTpaHCTBeZ napajuiesibHbIe Butmorexa LOK https://m.edsoo.ru/7f415590
MpsIMbIE€ B IPOCTPAHCTBE; MAaPAJIIEIbHOCTD TPEX MPSIMBIX
13 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:!
[TapannenpHOCTb NPSAMON U IUNIOCKOCTH
14 VYTIIbl ¢ COHANpaBiIeHHBIMU CTOPOHAMU bubnuoreka [{OK https://m.edsoo.ru/7f415b90
15 Yron Mexay nNpssMbIMU B IPOCTPAHCTBE bubnmoreka [{OK https://m.edsoo.ru/7f415b90
16 Yros Mexay nNpsIMbIMU B TPOCTPAHCTBE
17 [TapaenbHOCTB IUIOCKOCTEN: MapajlIeIbHbIE IUIOCKOCTH bu6muoreka LIOK https://m.edsoo.ru/7f415b690
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubnuoreka [{OK https://m.edsoo.ru/7f415b90
19 [Ipocreiimme mpocTpaHCTBEHHbIE (PUTYpHI HA TUIOCKOCTH: TETpa’ap, KyoO, Bu6morexa LIOK https://m.edsoo.ru/7f415b90
napaiesienune,|
20 IToctpoenue ceuennii bubmuoreka LIOK https://m.edsoo.ru/7f415b90
21 [Toctpoenue ceueHuit
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KounrpoabHas padora no teme "Ilpsimble U JIOCKOCTH B

22 npocrpancrse. [lapaasieabHOCTh NPSAMBIX U IJIOCKOCTER"
3 [lepneHIUKYISIPHOCTD MPSIMON U IJIOCKOCTH: NEPIEHIUKYIISIPHBIE Butorexa LIOK https://m.edsoo.ru/7f415590
IIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapayienbHbIe U MEPIEHANKYIISPHBIE K TNIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/7f415b90
25 [Ipsimble napasuienbHbIe U NEPIEHAUKYIISPHBIE K IUIOCKOCTH
26 [Ipu3Hak nepneHANKYIAPHOCTH IPSMOM U INTIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/7f415b90
27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U INIOCKOCTH
28 Teopema o npsiMOii IEPIIEHAUKYISIPHON MIIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/7f415b90
29 Teopema o npsAMoil neprneHAUKYIIPHON TNIOCKOCTH
30 Teopema o npsiMOii IEPIIEHAUKYISIPHON MIIOCKOCTH
31 [lepnenukynsp u HaIiJ'IOHHI)IeI paccTosiHue OT TOYKHU J0 MIIOCKOCTH, Butmorexa LIOK https://m.edsoo.ru/7f415590
paccTosiHue OT NPSIMOM 710 IIIOCKOCTH
1 [lepnenukynsp u HaIiJ'IOHHI)IeI paccTosiHue OT TOYKHU 0 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUIOCKOCTH
33 IlepnieHIUKYNAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 IIIIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH
34 [lepnieHIUKYNsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXAY MPSMOM U TUIOCKOCTHIO bubnmuoteka [{OK https://m.edsoo.ru/7f415b90
36 JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIJia bubmuoreka LIOK https://m.edsoo.ru/7f415b90
37 JIByTpaHHBIN yroJl, JMHENHBIN Yro ABYTPAHHOTO yria
38 HepneHz[miyns{pHOCTb IJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH IBYX Butmorexa LOK https://m.edsoo.ru/7f415b90
IJIOCKOCTEN
39 HepHeHILI/IIi}IJ'ISIpHOCTB IIJIOCKOCTEM: MPU3HAK MEPIIEHINKYISIPHOCTH JBYX
IJI0CKOCTEN
40 [TeprieHANKYASAPHOCTD IOCKOCTEM: MPU3HAK NEPHEHIUKYIIPHOCTH JIBYX
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IJIOCKOCTEN

41 Teopema o TpEX neprneHANKyIsIpax bubnuoreka [{OK https://m.edsoo.ru/7f415b90

42 TeopeMa 0 TpEX NepHeHANKYIIApAX

43 Teopema o Tpéx nepneHANKYISIpax

m KonTpoabHas padora nmo remam "'[lepneHIuKyIsIpHOCTD NPSIMBIX U
IIocKocTei" u " Yribl MeK1y NPSIMbIMH U IJIOCKOCTAMH"'

45 [loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI thOI‘OFpaHHI/IKa, Butmorexa LOK https://m.edsoo.ru/7f415590
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOI'PAaHHUKU; Pa3BEPTKA MHOIOTPAHHUKA

46 [Ipu3ma: n-yronpHas npu3Ma; TpaHd ¥ OCHOBAHUSI IPU3MBI; IpsIMasi U Butmorexa LOK https://m.edsoo.ru/7f415590
HAKJIOHHAS MPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTH MIPU3MBI

47 [Tapannenenunen, NpsMOYTOJIbHBIN HapajuIeNIeUIe] U €ro CBOMCTBA bubnuoreka [{OK https://m.edsoo.ru/7f415b90
[Mupamuna: n-yronbHas nupaMuaa, TpaHud U OCHOBAHUE NTUPAMMU/IBI;

48 OOKOBas ¥ TIOJIHASI IOBEPXHOCTh MUPAMU/IbI; TIPABUIIbHAS U yCeUEHHAs bubmuoteka [{OK https://m.edsoo.ru/7f415b90
nupamua
[IpaBunbHBIE MHOTOTPAaHHUKU: TOHATHE MPABUIBHOTO MHOTOTPAHHHUKA;

49 [IpaBUJIbHAA [IPU3Ma U NIPaBUIIbHAS IUPAMHUJIA; IIPABUIIbHAS TPEYTOJIbHAS bu6nuoreka LIOK https://m.edsoo.ru/7f415b90
NMpaMu/ia ¥ MpaBUIbHBINA TETpa’dap; KyO

50 IIpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKAdAP U BuGmiorexa LIOK hitps://m.edsoo.ru/7f415b90
HKOCadIp.
CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH, MPSIMOH,

51 MJIOCKOCTH. DJIE€MEHTHI CHMMETPUH B MIUPAMHUJIAX, TApAUICIICIIUIICIaX, bu6mmoreka IIOK https://m.edsoo.ru/7t415b90
MPaBIJIbHBIX MHOTOTPaHHUKAX

52 Brruncnenue 37€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTJIbI bubnuoreka [{OK https://m.edsoo.ru/7f415b90
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON

53 MIPU3MBI, TUTOIIA/Ib OCHOBAaHUH, TeopeMa 0 0OKOBOM moBepxHOCTH Npsimoit ~ bubmmoteka [{OK https://m.edsoo.ru/7f415b90
MIPU3MBI

54 [Tnomaae 60KOBOI MOBEPXHOCTH M TTOBEPXHOCTH MPABWIIBHON MAPAMU/IBI,

TeopeMa O IIou[aau OOKOBON MOBEPXHOCTH YCEUEHHON MUpPaMUIbI
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55

KourpoJabHnas padora no treme "MHOrorpaHHuKku'

56 [TousiTue 06 00BEME bubmuoreka [{OK https://m.edsoo.ru/7f415b90
57 OO0BEM TUPaMHUTBI bubnmoreka [{OK https://m.edsoo.ru/7f415b90
58 O0BEM nupamMubl
59 O06BEM TUpaMuIBI
60 O0BEM nupamMuIbI
61 O06BEM TPU3MBI bubnuoreka [{OK https://m.edsoo.ru/7f415b90
62 O0BEM pu3MBI
63 O06BEM TPU3MBI
64 KonTtpouabHas pa6ora no teme "O0bEMbI MHOTOTPAHHUKOB"
65 [ToBTOpenue, 060061meHne cucreMaTu3anus 3Hanui. [loctpoenue ceuenuit
B MHOTOTpaHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIMS 3HaHU. Brruncienue
66 paccTOsSHUN: MEXy IBYMSI TOUKaMH, OT TOYKH JI0 IPSIMOMU, OT TOYKHU IO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 HNToroBasi kKoHTpOJILHasI padoTa
[ToBTOpeHue, 06001IeHNE ccTeMaTU3allks 3HaHUN. BeIuncienne yrios:
68 MEXIY CKPEIUBAIOIIUMUCS IPSIMBIMU, MEKIY MPSMOM U TIOCKOCTBIO,

ABYTI'PAHHBIX YTJIOB, YTJIOB MCKAY IMJIOCKOCTIAMU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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11 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema ypoka
o0pa3oBaTe/IbHbIE pecypChl

C : ) ) ;

1 (epa  1ap: UCHTP, PATHYC, MAMETP; IIOUIAAD NOBEPXHOCTH bubmuoreka I{OK https://m.edsoo.ru/7f415b90
cepsl
B .

) 3aMMHOE PacHojIoXKeHHe cepsl U MIIOCKOCTH; KacaTeIbHasl BuGmiorexa LIOK https://m.edsoo.ru/7f415b90
TUTOCKOCTB K cepe; miomanb cepsl

3 N3ob6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa bubnuoreka [{OK https://m.edsoo.ru/7f415b90

, 00 i

4 L apiecicast MOBEpXHOCT, 00pasyIOUIHE L THHIPHICCKOIH BuGanorexa LIOK https:/m.edsoo.ru/7f415b90
MIOBEPXHOCTHU, OCh LMJIMHIPUUECKON TOBEPXHOCTH

5 Hunuuap: OCHOBaiHH;I u 60Kv013a;1 IOBEPXHOCTh, 00pa3yoIlas u och; Butmorexa LOK https://m.edsoo.ru/7f415590
IUI0IIab OOKOBOI 1 MOJHOM MOBEPXHOCTH
N300paxenune nuamHapa Ha MI0cKocTH. Pa3BépTka nununapa.

6 Ceuenus nunuHApa (MIIOCKOCTHIO, MApaIeIbHON UITH bubmuoteka [{OK https://m.edsoo.ru/7f415b90
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

7 Konnueckas HOBerHOCTB,vO6p33yIOHH/IC KOHHYECKOU ITOBEPXHOCTH, Bu6morexa LIOK https://m.edsoo.ru/7f415b90
OCb U BepIlIMHA KOHUYECKON TOBEPXHOCTH

g Komnyec: (iCHOBaHI/Ie U BEpIIMHA, 00pa3youas U 0chb; IUIOIMIa s OOKOBOM Butmorexa LOK https://m.edsoo.ru/7f415b90
Y TIOJTHOM MOBEPXHOCTHU

9 VYceu€HHbII KOHYC: 00pa3yIolre U BBICOTA; OCHOBAHUS M OOKOBast Butmorexa LOK https://m.edsoo.ru/7f415b90
MIOBEPXHOCTh
N3006paxenune koHyca Ha miockocTd. Pa3BépTka konyca. Ceuenust

10 KOHYca (TIOCKOCTbIO, MapaljIeIbHON OCHOBAHUIO, U MJIOCKOCTHIO, bubnuoreka [{OK https://m.edsoo.ru/7f415b90
MPOXOJAIIEH Yepe3 BEpIINHY)

11 KomOuHanus ten BpameHuss 1 MHOTOTPaHHUKOB bubnuoreka LIOK https://m.edsoo.ru/7f415b90

12 MHororpaHHMK, OIMCAHHBIN 0K0JIO chepbl; cepa, BIUCaHHAS B Butmorexa LIOK https://m.edsoo.ru/7f415b90

MHOT'OIpaHHUK UJIK B TCJIO BpalllCHUA
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13 [Tonstre 06 00bEMe. OCHOBHBIC CBOMCTBA 00BEMOB TEI bubmuoreka I{OK https://m.edsoo.ru/7f415b90
14 O06BEM UIMHpA, KOHYCa bu6mmoreka LIOK https://m.edsoo.ru/7t415b90
15 O06BEM mapa u rwiomaas chepst bubmumoreka LIOK https://m.edsoo.ru/7f415b90
16 [TonoOHubIe Tean B HPOCTpaHCTBe. CoOTHOILIEHUS] MEXKTY TUIOIIAISIMU Butmorexa LIOK hitps://m.edsoo.ru/7f415b90
MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
KonTpoabHasi padora nmo remam ""Tenna Bpamenust' u "Oobembl
17 "
TeJl
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE bubnuoreka [{OK https://m.edsoo.ru/7f415b90
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB bubnuoreka [{OK https://m.edsoo.ru/7f415b90
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
21 Pasnoxxenue BekTopa 1o TpéM HEKOMILTaHApHBIM BekTopaM. [IpaBumno BuGmiorexa LIOK https://m.edsoo.ru/7f415b90
napaiesienumnea
” Pemienue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM TIPABHJI IEHCTBHIM € BuGmorexa LIOK https://m.edsoo.ru/7f415590
BEKTOpaMHU
” [IpsimoyronpHast SI/ICTeMa KOOpJAWHAT B MpocTpaHcTBe. KoopauHater BuGmorexa LIOK https://m.edsoo.ru/7f415b90
BekTopa. [IpocTeiimue 3ajaun B KOOpIMHATAX
24 VYron mexay BekTopamu. CKasipHOE MPOU3BEAECHHE BEKTOPOB bubnuoreka [{OK https://m.edsoo.ru/7f415b90
25 Brruncnenue yrioB Mexy NPSIMbIMU U IUIOCKOCTSIMHU bubnuoreka [{OK https://m.edsoo.ru/7f415b90
26 KoopanHaTHO-BEeKTOPHBIM METO/] TP PEIICHUH T€OMETPHUECKUX BuGmiorexa LIOK https://m.edsoo.ru/7f415b90
3agaq
7 KonTtpouabHnasi padora no teme ""BekTopbl 1 KOOPAMHATHI B
npocrpancrae'
)3 [ToBTOpenue, 06061IeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
29 [ToBTOpenue, 0000IIeHNE U cucTeMaTH3aus 3HaHuil. OCHOBHBIC
(burypsl, pakTbl, TEOPEMBI Kypca TIIaHUMETPUH
30 [ToBTOpeHme, 06001IMIeHNE U cUCTEMAaTH3aIUs 3HAHUH. 3a1aun
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IJITAHUMETPUU U METOJIbI UX PELICHUs
31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a9u
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
1 [ToBTOpeHue, 0600mEeHe U cucTeMaTu3aus 3HaHui. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUU
33 Hrorosasi koHTpoOJIbHAsI padoTa
34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




OBA3BATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Teomerpus, yueOnuk mist 10-11 knmaccos/ Aranacsa JI.C., Byry3oB B.®, Kannomues C.b u ap.-16-e uznanue.-M.: [Ipocsemnienue,2008
2. 3uB.b.I'. lunaktrueckuii MaTtepuainsl o reomerpuu 118 10 u 11 kiaccos-M.:IIpocsemenue,2008

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Tporpammsl o reomerpun K yueOHuKy10-11, Atanacsa JI.C., Byry3oB B.®. u ap.(CocraBurens cooparka bypmucrtposaT.A.)
2. CwmmupnoB B.A. [Tnanumerpusi: mocodue it noarorosku k EI'D9/mon pegakuueit Amenko 1.B.-M:MIITHMO,2009

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/7f415b90
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JIMCT KOppeKTHPOBKHU padoueil mporpaMmMbl
(moypounoro mranupoBanus (I11T) pabodeit mporpaMmer)

[Ipenmet reomerpus
Otnenenue 61, 71
VYuutens Konosanosa O.H.

2023_/2024_y4eOHblii TOJT

C 0
Ne ILnanupyemoe®@axkruyeckoe  Ilpuumnna Hoeo
Tema ypoka KOPPEKTHPOBKH
YpOKa KO0JI-BO YaCOB [KOJI-BO YaCOB [KOPPEKTHPOBKH
Tema ypoka
Yuurens /
«_» 20 _T.
«COI''TACOBAHO»:
3amecTuTenb pykoBoauTess mo Y BP /

« » 20 T







