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MNOACHUTEJIbBHASA 3ATINCKA

Pabouas nporpamma ydeb6HOro kypca «I'eomerpusi» 0a30BOro ypoBHs JUIsl 00y4aroIIuXxcs
10 -11 xmaccoB paspaborana Ha ocHoBe dDeneparbHOr0 rocyJapCTBEHHOIO 00pa3oBaTEIBHOIO
CTaHJapTa CpeaHero obmero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
NPEIbABISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, M TPAaIUIMA POCCHICKOrO 0Opa3oBaHMS.
Peanu3zanus nporpaMmel o0ecrieyrBaeT OBJIAICHUE KIIFOUEBBIMU KOMITETEHIIUAMU, COCTABIISIOIINMU
OCHOBY JUISI CaMOpa3BUTHUS U HENPEPBIBHOTO OOpa30BaHMA, LEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOI'O Y N03HABATEIbHOIO PA3BUTHUS JIMYHOCTU O0YYArOIUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOrOo Kypca TIEOMETpUHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHuUs
OOyCIIOBJICHA MPAKTUYECKOW 3HAYUMOCTBIO METAlPEJIMETHBIX W TPEIMETHBIX PEe3yJIbTaTOB
o0y4YeHHs] TEOMETPHH B HAIPABICHHH JIMYHOCTHOTO Pa3BUTHS OOydarommxcs, (OpMHpPOBAHUS
(YHKIIMOHATBHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, W3YYCHHUS JPYTHX YYEeOHBIX JAWCIMILIUH.
PazButne y oOydYarmomuxcs NpPaBUIbHBIX NPEACTABICHUNW O CYIIHOCTH M HPOUCXOXKICHUU
TCOMETPHYSCKUX a0CTpaKIUi, COOTHOIICHUH PEAThbHOIO0 M HJCATHHOT0, XapaKTepe OTPaKCHHUS
MaTeMaTHYECKOW HAyKOW SIBJICHWH M IMPOIECCOB PEaTbHOTO MHpPA, MECTE T€OMETPUU B CHCTEME
HAyK ¥ POJIM MaTeMaTHICCKOTO MOJICIIMPOBAHMS B HAYYHOM TO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KaU4eCTB MBIIIJICHHS], HEOOXOIUMBIX
TSl QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsieTCS OJHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs, TaK KaK OOECIEUMBAET BO3MOXXHOCTh HW3YYCHHS KaK JUCITUIUINH ©CTECTBEHHO-
HAYYHOI HaNpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, GOPMUPYEMOE MPU U3YyUYEHUU OOYYaAIOUIMMHUCS MOHATUHHBIX OCHOB
TEOMETPHUH M TIOCTPOSHUM IEMOYKH JIOTHYECKUX YTBEPKACHUI B XOJE PEIICHUS TeOMETPUYECKHIX
3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEJACTBEHHO WCIOIB3YIOTCS TIpU
pellIeHnH 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca GU3HKH.

YMeHue OpUEeHTHUPOBATHCSA B MPOCTPAHCTBE MTPACT CYIICCTBEHHYIO POJIb BO BCEX OOJIACTAX
JEeSTeNIbHOCTH 4YeyoBeka. OpueHTaIusl 4eloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €r0 COIMAIBHOTO OBITHS, (hopMa OTPAKEHUS OKPYXKAIOIIET0 MUpPA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus JAeicTBUTENbHOCTU. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSCT pa3HbIe BUABI YUCOHOW M TPYAOBOH EATSIBHOCTH, SBISETCS OJHUAM W3
po(hecCHOHANFHO BAKHBIX Ka4eCTB, IOITOMY aKTyallbHa 3a7ada (OPMUPOBAHUS Y O0YJIArOIIUXCS
MPOCTPAHCTBEHHOTO MBIIIICHHUS KaK Pa3HOBUJIHOCTH OOpPA3HOTO MBIIIICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTUYECKON JAEITeILHOCTH IO MHOTUM HampaBIeHUSIM.

[lems ocBOeHMs MporpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM ypOBHE OOydeHUS —
o0mieo0pa3oBareIbHOE U OOILIEKYJIBTYPHOE Ppa3BUTHE OOy4arommxcs uyepe3 oOecreueHue
BO3MOXXHOCTH TPHOOPETEHUS M HWCIIOJIb30BAHUS CHCTEMATHICCKUX TCOMETPHUYSCKUX 3HAHHHA U
JIeicTBUH, crienn(UYHBIX TeOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOJOJDKEHUST 00pa3oBaHUs IO
CICIIHATEHOCTSIM, HE CBS3aHHBIM C IMPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[TporpaMma mo reoMeTpuu Ha 0a30BOM ypOBHE IpeIHA3HAYCHA ISl OOYYAIOIIMXCS CpeaHei
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHH Ha YpPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. Takum oOpa3zom, oOydarommuecs Ha 0a30BOM YPOBHE IOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUsI, CBA3aHHBIC CO CHENU(UKON TeOMETpHH M HEOOXOAUMBIC UIS JKU3HU B
coBpeMeHHOM obOmecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh U3YUHUTh T€OMETPUIO Oolee



riyOOKO, €clnd B JajbHEWIIeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUECKMX 3HAHHUAX B
npodhecCuoHaNBHOM NeSTebHOCTH.

JIOCTIKEHHE eI OCBOCHMS MPOrpaMMbl 00ECIIEUMBACTCS] PEIIEHUEM COOTBETCTBYIOIINX
3amau. [IpuoputeTHhIME 3a/1ladaMu OCBOCHHMs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—I11
KJ1accax SIBJISIIOTCS:
dbopMupOBaHUE TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM KyIbTypbl M OCO3HaHUE €&
B3aMMOCBSI3H C OKPYXKaIOLIUM MUPOM,;
dbopMupOBaHHE NPEJICTaBICHUS O MHOTOIPAHHUKAX M TelaX BpaIIeHHs KaKk O BaKHEHIINX
MaTEMaTUYECKUX MOJIENSIX, O3BOJIAIOIIMX ONMUCBHIBATH U M3Y4aThb Pa3HbIE SIBICHUS OKPY)KAIOILLEro
MUDA;
¢dbopmMHpoBaHUE yMEHHS PAaCIO3HABATh HAa YEPTEXkKaX, MOAEISAX U B pEalbHOM MHUPE MHOTOT'PaHHHUKH
U Tella BpalleHUs;

OBJIQJICHUE METOJaMM pEUICHHs 337a4 Ha IOCTPOCHUS Ha HM300PAKEHUAX MPOCTPAHCTBEHHBIX
¢uryp;

(GopMUpOBaHHE YMEHMSI ONEPUPOBATb OCHOBHBIMU MOHSATHSMH O MHOIOTPaHHMKaxX W Telax
BpAIllEHUsI U UX OCHOBHBIMH CBONCTBaMU;

OBJIaJICHUE AJITOPUTMAMM PEIICHUS OCHOBHBIX TUIIOB 3a7ay; (POPMHUpPOBAHHE YMEHHS MPOBOJIUTH
HECJIOKHBIE JOKa3aTelIbHbIE PACCYKIEHHUS B XOJIe PEIICHUsI CTEPEOMETPUUYECKUX 3a7ad U 3a/1ay C
IIPAKTUYECKUM CO/IEpKaAHUEM;

pa3BUTHE HWHTEIJICKTYalbHBIX M TBOPUYECKHUX CHOCOOHOCTEH OOydarolmuxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTH MBILLUICHHUS;

dbopMupoBaHrue QYHKIIMOHAIBHON IPaMOTHOCTH, PEJICBAaHTHOW M€OMETPHH: YMEHHUE paclo3HaBaTh
NPOSIBJIICHUSI TEOMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX YKU3HEHHBIX
CUTyallUsiX M TpPH HU3YYCHUHU JAPYTUX Y4YeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyYNIHpPOBATh X HA SI3bIKE TEOMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJIEIIH,
MPUMEHSTh OCBOCHHBI TEOMETPUYECKUN ammapar A pelIeHUs MPaKTUKO-OPHEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHbIE PE3YIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MPOrPaMMBbI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHM B
Hayajie ero M3y4eHWs 3a/ay, pellaeMbIX Ha YPOBHE MHTYWTHUBHOIO MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas padoTa HajJ HUMM, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIMPYET IPOTEKAHUE NHTYUTUBHBIX [IPOLIECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YUYECHHUIO NIPEAMETA.

[Ipenmourenue oOTAAETCA HATIAAHO-KOHCTPYKTHBHOMY METOJy OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIT B CBOEM OCHOBE UYBCTBEHHOCTb IIPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y y4yalluxcs B Kypce CTEpeOMETpUn
NPOBOJIUTCS 3a CUET pelleHUs 3a/Jad Ha CO3JaHHe NPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
OIepUpPOBaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. CoznaHue oOpa3a HPOBOAMTCS C OMNOPOM Ha
HarJsIIHOCTh, @ ONEpUpOBaHHE 00pa3oM — B YCIIOBHUSX OTBIICUEHHUS OT HATJISIAHOCTH, MBICIEHHOTO
M3MEHEHHS €ro UCXOJHOTO COepKaHUsI.

OcHoBHbIE  conepkaTenbHble JuHUM  Kypca «['eomerpum» B 10-11  knaccax:
«MHororpanHukn», «lIpsimple u miIockocTH B mpocTpaHcTBe», «Tena BpamieHus», «BekTopsl u
KOOpAMHATHl B NPOCTpaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHMM paclpenciseTcss HE TOJIbKO
M0 COJEPKATENbHBIM JIMHHSM, HO W TI0O ToJaM OOy4YeHHs Ha YpPOBHE CpEIHEro oOIero
o0Opa3oBaHusl.

CopepxaHue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiibTaTaM OCBOCHHs paboueit
IpOTpaMMbl, pacHpeAeaEHHBIM M0 ToJaM OO0Yy4eHHUs, CTPYKTYPUPOBAHO TakUM 0Opa3oM, YTOOBI
OBJIaJICHUE TE€OMETPUYECKHMH TMOHSATUSMU M HaBbIKAMHU OCYIIECTBISUIOCH IOCIEAO0BATEIbHO U
MOCTYMATENbHO, ¢ COOTIOACHNEM MPUHIUIA PEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIIUCH
B OOIIYI0 CHCTEMY T€OMETPHUYECKUX IMPEACTABICHUN OO0YJaroUuXcs, pacliupssi U yriryossis eé,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI' O KYPCA B YYEBHOM IIVIAHE
Ha uzydenue reomerpuun otBoautTcs 2 yaca B Henento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS CTEpEOMETPUH. Touka, IpsiMasi, IJIO0CKOCTh, pocTpaHcTBo. IlonaTue 06
AKCHOMAaTHYECKOM IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacronokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapajljIeibHbIE U
CKpelmuBamomuecs npsMble. IlapauienpHOCTH NpAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMbIE B IPOCTPAHCTBE; MApaLIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIbHOCTD IPSIMON
U IJIOCKOCTH. YTJBl C COHAIPAaBIECHHBIMA CTOPOHAMH; Yrojl MEXAY HPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajulebHbIE IMIOCKOCTH; CBOMCTBA MApalICNIbHBIX IIOCKOCTEH.
[Tpocreiine mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTH: TETpasap, KyO, Napaiielenunen;
MOCTPOEHUE CEYEHHUI.

[TepieHAUKYJIAPHOCTD NMPSAMOM M IUIOCKOCTH: NMEPIEHANKYISPHBIE NIPSIMbIE B IIPOCTPAHCTBE,
IpsiIMble MapajyielbHble M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, MpPHU3HAK NEPIEHAUKYISIPHOCTU
IPSIMOM U IIOCKOCTH, TEOPEMA O NMPSAMON NEPHEHIUKYISIPHON IJIOCKOCTU. YTJIbI B IIPOCTPAHCTBE:
YIOa MEXAYy NPSIMOM M INIOCKOCTBIO; ABYTPAHHBIM yroJl, JIMHEWHBIA YIroJ JBYI'PAHHOIO YIUIA.
[lepieHaUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT HMPSIMOHM 10
IUIOCKOCTH, MPOEKIus (UIyphl HAa IUIOCKOCTh. [lepneHAMKYISpPHOCTh IUIOCKOCTEHM: NpHU3HAK
NEPIEHIUKYIIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX mepneHauKyspax.

MHuororpanHuKu

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOI'PAaHHUKA, BBIMYKJIbIE U HEBBIIYKJIbIE
MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipum3sma: N-yronapHass mpusMma; IpaHd M OCHOBAHUSA
OpU3MBL, TpsiMasl W HAKJIOHHAs TpU3Mbl; OOKOBass W TIOJHAs [OBEPXHOCTb IPU3MBIL.
[Tapamienenunen, NpsAMOYTOJbHBIA IapajjiesienuIes U ero cpoicrtBa. llupammpa: N-yrospHas
nupaMujia, TPaHW M OCHOBAHHME NHUPaMUJIbl; OOKOBasg U TMOJHAas MOBEPXHOCTb MHPAMUIbL;
IpaBWIbHAasg M YyCEUY€HHas MHUpaMuAa. OJEMEHThl MpuU3Mbl M nupaMuisl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TOHSTHE IPaBWIBHOIO MHOTOTPAHHMKA; MpaBUJIbHAs NpHU3Ma M IMpaBUIIbHAs
nupamMu/a; IpaBuibHAs TPEyrojbHas MUpaMuia U NpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue o
MPABUJIBHBIX MHOTOTPaHHHUKAX: OKTa’p, 10AeKa’Ap U ukocasip. CeueHus: Npu3Mbl U MUPAMUJIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuiax, napajuiesenuneiax, paBuIbHbBIX MHOTOIPaHHUKAX.

Bbruncnenue 37eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. llmomans GOKoOBOM
MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOMIA b OCHOBAHUN, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOM mpu3mbl. [lnomans OGOKOBON MOBEPXHOCTH M IOBEPXHOCTH MPABUIBHON
MUpaMUJIbl, TEOpEMaA O IUIomaan yceu€HHoU nupaMusl. [lonstue 06 06béMe. OOBEM MHUpaMubl,
IIPU3MBL.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOUIEHHS MEXIY IUIOMIAIIMU MOBEPXHOCTEH,
0o0BéMamMH TOOOHBIX TEll.

11 KJIACC

Tesa BpameHus

[{wimHapuYeckass MOBEPXHOCTb, O0Opa3yiouie NUIMHAPUYECKOH MOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LlummHap: ocHoBaHMS M OOKOBas MOBEPXHOCTb, OOpasyromias U
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MOBEpXHOCTb, OOpa3yloIMe KOHMYECKOW IOBEPXHOCTH, OCb U BEpLIMHA
KOHHUYECKOW MmoBepxHOCTH. KoHyc: ocHOBaHMe M BeplIMHA, 00pa3yronas U 0Chb; oA b OOKOBOI



U TIOJTHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylollue W BHICOTa; OCHOBaHHMS M OOKOBas
MTOBEPXHOCTb.

Chepa um map: ueHTp, paamyc, IuUameTp; IUIOMAAb IOBEpPXHOCTH cdepsl. BzaumHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

Kom0OuHanuu ten BpailieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIM OKOJIO cdephl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WJIH TEJIO BPAILICHHS.

[Tonsitue 00 o00béMe. OcHOBHBIE CBOWiCTBAa 00BbEMOB Ten. Teopema 00 o00BEME
pSMOYTOJIBHOTO Tapajuienenunena u ciueactsus uz Heé. O06véM munmuuapa, konyca. O6bsEM 1mapa
U TUIOIIAb Chephl.

[TonoGuble Tena B mpocTpancTBe. COOTHOWICHHS MEXIy IUIOMAASMU IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust mwmmHApa (MapajuleIbHO U TMEPHEHIUKYISIPHO OCH), CEUEHUs] KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl 1 KOOpAMHATHI B NMPOCTPAHCTBE

BekTop Ha minockocTy U B npocTpaHcTBe. CI0KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasnokeHue BekTopa mo TpEM HEKOMIUIaHApHbIM BekTopaM. [IpaBumiio
napajuienenunena. Pemenue 3anay, CBSI3aHHBIX ¢ NPUMEHEHUEM IMPABHII JACUCTBUIA C BEKTOPaMH.
IIpssMoyrosbHas cucTeMa KoopauHar B npoctpancTBe. Koopaunate! Bexropa. IIpocreiimue 3anaun
B KOOpAMHATaX. Yol Mexay BekTopamu. CKaIpHOE POU3BEIECHUE BEKTOPOB. BhIunciieHne yriioB
MEXIYy MNpSAMbBIMH M  IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA MpH  PELIEHUU
F€OMETPUUYECKHX 3a/1au.

IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI
JIMuHOCTHBIE pe3yabTaThl OCBOCHUS IPOTrpaMMbl y4eOHOTro Kypca «I'eoMeTpHs» XapaKTepU3yrTCs:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAKAAHCKOW MO3ULMK 00Yy4YaroIIerocs Kak aKTUBHOIO M OTBETCTBEHHOTO
YIE€Ha POCCUMCKOro OOIIECTBa, MPEICTAaBICHUEM O MaTEMaTHUECKUX OCHOBAaX ()YHKIIMOHHPOBAHHUS
pa3IMYHBIX CTPYKTYp, SBICHHH, MpOLEAyp TpakIaHCKOro odiiecTBa (BbIOOPHI, OMPOCHI U MIp.),
YMEHHUEM B3aUMOJIEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX (PYHKIUSAMH U
Ha3HAYECHHUEM.

HanHOTI/I‘[eCKOC BOCIIMTAHME:

Cc(OPMHPOBAHHOCTBIO POCCUICKONW Tpa)kJTaHCKOW HWICHTUYHOCTH, YBAXEHHMS K TNPOLUIOMY U
HACTOSIIEMY POCCUHCKONM MAaT€MAaTHKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHIKCHHUSAM POCCHUMCKUX
MAaTE€MaTUKOB M POCCUMCKOM MAaTEMaTUYECKOM ILIKOJIBI, K MCIOJIb30BAHUIO HTUX IOCTHIKCHWUU B
JIpYTUX HayKax, TEXHOJOTHX, Chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHEM JYXOBHBIX IEHHOCTEH pPOCCHICKOr0o Hapoja; chopMHpPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAyKU
U JIeATEIbHOCTHIO YUEHOT0; OCO3HAHMEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IYILIETO.

IcTeTHYecKoe BOCIIUTAHHUE:



ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYas JCTETHKY MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pEUICHUM, PaCCYKIECHUM; BOCHPUUMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTam

Pa3IMYHBIX BUIOB UCKYCCTBA.
Pdu3znyeckoe BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTbIO YMCHHA TMPUMCHATH MATCMATHYCCKUC 3HAHUSA B HHTCPCCAX 3A0POBOIO H
6e3omacHoOro o0pasa KM3HHU, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3[J0POBBIO (37J0pPOBOE MHUTAHHE,
cOaJaHCUPOBAHHBI PEXHUM 3aHATHH W  OTHbIXa, peryiaspHas (u3MUecKas aKTUBHOCTH);

(U3UYECKOro COBEPIIEHCTBOBAHUS, ITPU 3aHATHUSX CIIOPTUBHO-03/JOPOBUTEIILHON AEATEIBHOCTBIO.
Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; WHTEPECOM K PAa3IMYHBIM Ccdepam
NpOoECCHOHAIBHON JIESITEIbHOCTH, CBSI3AHHBIM C MaT€MaTUKOW W €€ MPHIOKEHUSIMH, YMEHHEM
COBepIIaTh OCO3HAHHBIN BBIOOP Oynyiiel mpodeccuu U peaaTnu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY 00Opa30BaHMIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PELICHUU MPAKTUUYECKUX 3a]1a4

MaTeMaTH4YeCKOM HaIpaBJICHHOCTH.
IKo0rnYecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO ~ HKOJIOTUYECKOM  KYJNbTYphl, IMOHMMAaHHUEM  BIUSHHUS  COLMAIBHO-
HSKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOM CpeAbl, OCO3HAHHWEM
J100abHOTO XapakTepa IKOJIOTMYECKUX Mpo0OiieM; OpUeHTaluell Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HaHMUW AJI peuIeHus 3a/1a4 B 001acTU OKPYXKAIOIIel Cpefibl, INIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
MX BO3MOXKHBIX NTOCIEACTBUM JUIsl OKPY>KAIOILEN CPEBI.

HCHHOCTI/I HAYYHOI'O MO3HAHHUS:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS], COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHUSA
HaYK{ M 00LIeCTBEHHON MPAaKTUKHU, TOHUMAaHUEM MaTeMaTHUECKOM HayKH Kak c(epbl YeT0BeYeCKOn
JESATENIBHOCTH, JTallOB €€ Pa3BUTHUS W 3HAUYMMOCTU JJIsl Pa3BUTHs LMBWINM3ALMM; OBJIAJCHHEM
A3BIKOM MAaTEMaTUKH M MaTEMaTU4YECKON KyJIbTYypOil KaK CpEJCTBOM IO3HAHMSI MUPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEA0BATENBCKYIO I€ATEIbHOCTh HHIMBUYaJIbHO U B TPYIIIIE.

MeTanpeaMeTHblie pe3yJibTAThI

MeTaHpe,Z[MCTHLIC PE3YIbTAThI OCBOCHUA porpamMmaI y‘-IC6H01" (V) Kypca «FCOMCTpI/IH»
XapaKTCPU3YIOTCA OBJIaACHUECM YHUBCPCAJIbHBIMU MMO3HABATECJAbHBIMHU HeﬁCTBHHMH,
YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMU JEUCTBUSMU , YHUBCPCAJIbHBIMU PEryJIATHBHBIMU

NEUCTBUSIMU.

1) VauBepcanpHbIC MNO3HABaTeJbHbIE JCHCTBUA, oOecneunBaloT (GOpMHpOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOIIECCOB OOydYaIONMMXCS (OCBOCHHE METONOB ITO3HAHMS OKPYKAIOMIETO MUpa;
PUMEHEHHE JIOTHIECKUX, UCCIIeIOBATEIbCKUX ONIepallii, YMEHHIA padoTaTh ¢ HHpOpMAIHe).



Ba3oBrble Jornuyeckue 1ecTBUSA:

e BBUBIITH U XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTHYeCKHX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAy MOHATUAMY; (HOPMYIMPOBATH OIpPEACICHUS IOHATUH;
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALMM, OCHOBAHUA AJIs1 0000IIEHHs U
CPaBHEHMsI, KpUTEPUHU IPOBOJAUMOTO aHAIIN3a,;

e BOCHpUHHUMATH, (HOPMYIHPOBATH U IPEOOPA3OBBIBATH CYXKIEHHS: YTBEpAUTEIbHBIC U
OTpHILIATENIbHBIC, €AMHUYHBIC, YACTHBIC U O0IINE; YCIOBHEIE;

e BBUIBJIITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM U MPOTUBOpeUus: B (akTax,
TAHHBIX, HAONIOJCHUAX W YTBEPKACHUSAX; NpeAiaraTb KPUTEPUH JUIA BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUU;

e JIeNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI04YeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUY;

e TPOBOJUTH CaMOCTOSITENILHO JTOKA3aTEeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MpsiMble U
OT MPOTUBHOIO), BBICTpauBaTh apryMEHTAUIO, IPUBOJUTE NPUMEPHI U KOHTPIPUMEDPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

e BbpIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajayu (CpaBHUBaThb HECKOJIBKO BapUaHTOB
pelieHus, BpIOMpaTh Haubosiee MOAXOISAIIMNA C Y4ETOM CaMOCTOSITENIBHO BBbIJEJIEHHBIX
KpUTEpHUEB).

bBa3oBLle Hcclie10BaTeIbLCKHE JeHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS; (HOPMYIUPOBAThH
BONPOCHI, GUKCUPYIOIIUE MPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATh HCKOMOE U JIaHHOE,
(hopMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSATENIbHO  CIUIAHMPOBAHHBIA  3KCHEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEeH MareMaTudyeckoro oOBeKTa, SIBJICHHUs, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SBIICHUSIMH, IIPOLIECCaMU;

e CaMOCTOSITENIbHO (hOpMYyIHUpPOBaTH 0OOOIICHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIOJIEHUs], WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB U 00001IEHNI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHHS O
€ro pa3BUTHUU B HOBBIX yCIIOBUSX.

Pabora ¢ nundgopmanueii:

e BBUBJATH Ae(UIUTHI HH(POPMAIIUY, TAaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BONPOC M JIJIS
pelIeHns 3a1a4H;

e BbIOMpaTh MHGMOPMAIMIO M3 HMCTOYHMKOB PpA3JIMYHBIX THIIOB, AaHAJIU3HPOBATH,
CUCTEMAaTHU3HpPOBaTh M HMHTEPIPETUPOBATH HMH(OOPMALIMIO PA3IUYHBIX BHUJIOB U (QOpM
MIpe/ICTaBICHHUS;

e CTPYKTYpHUpOBaTh HMHQOpMAIMIO, TMPEACTaBIATh €€ B  pa3duuHbIX  (dopMmax,
WJUTIOCTPUPOBATH TpaPUUECcKH;

e OIECHMBATHh HAJIEKHOCTb HWHPOPMALMU IO CaAMOCTOATENbHO C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) VYHuBepcaJbHbIE KOMMYHHMKATHBHBbIE JCHCTBHsA, oOecreynBalOT CcHOPMUPOBAHHOCTD
COLMATBHBIX HAaBBIKOB 00YYarOIIUXCSI.

OO01menue:



e BOCHPUHUMATHh M (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSIMH U IEIISIMHU
OOIIeHUs; $CHO, TOYHO, TI'PAaMOTHO BBIPAKAThb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MAUCbMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS IO XOAY PELICHUs 3a7a4yd, KOMMEHTHUPOBATH
MOJIyYEHHBIN pe3ynbTarT;

e B Xofe 00CYXJEHHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl, MPOOJIEMBI,
peniaemMoi 3aauy, BBICKA3bIBaTh WJIEH, HALICJICHHBIE HA MOUCK PEIICHMS; CONOCTABIIATh
CBOM CYXJICHUS C CYXJICHUSIMHU JPYrUX YYaCTHUKOB JIMajiora, OOHapyXUBaTh pa3inyue 1
CXOACTBO TMO3ULHUH; B KOPPEKTHOU ¢opme GopMynupoBaTh pa3HOIJIACHs, CBOU
BO3PAKEHUS;

e IMIPEACTABIIATH PE3YJbTAaThl PELICHHS 3a/Jaud, SKCIEPUMEHTA, HCCIEAOBaHUS, IMPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C YYE€TOM 3a/ad IPE3eHTAUH H
0COOCHHOCTEH ayIUTOpHUH.

CotpyanunuecrBo:

e TIOHMMATh W WCIOJH30BATH MPEUMYIIECTBA KOMAHJAHON ¥ MHIUBUAYAJIbHOH pabOTHI IpU
pemieHn y4eOHBIX 3a7ay; MPUHUMATH IIeJTb COBMECTHON NESTEIbHOCTH, IJIAHUPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, pacHpelesiarTh BUAbl pabOT, JA0roBapuBaThCH,
00CYX1aTh MPOLIECC U PE3yIbTAT pabOTHI; 00001aTh MHEHUS HECKOJIBKHX JIIOJICH;

e yYacTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYXkIeHus, 0OMEH MHEHHI, MO3TOBBIE
IITYPMBI U MHBIE); BBIIOIHATH CBOIO YacTh paOOTHl M KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYTUMH 4IEHAMH KOMaH]Ibl; OIICHUBATh KAYECTBO CBOETO BKJIAZa B OOIIMK MPOIYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

3) yHI/IBepcaJ'IBHBIe peryjasiTuBHbIC HeﬁCTBHH, o0ecreunBaoT (bOpMI/IpOBaHI/Ie CMBICJIOBBIX
YCTAHOBOK 1 KU3HCHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

e COCTaBJATH IUIAH, AJTOPUTM pEIICHUs 3a/ayd, BBIOMpPATh CHOCOO PEIICHUsS C y4eTOM
UMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTHPOBATh BApUAHTHI PELLICHUH C y4eTOM HOBOW MH(OPMAIUH.

CaMOKOHTPOJIb:

e BIIAQJIETh HaBbIKAMM MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX MPOLECCOB, MX pPE3ylbTAaTOB; BIAJETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS Mpoliecca U pe3ybTaTa pellieHns: MaTeMaTHYeCKOM 3a/1auH;

e TPEIBUICTh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTHh NpPU PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAaWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILIEHHWBATh COOTBETCTBHE PE3YJIbTaTa LIEJH U YCIOBUAM, OOBACHATH IPUYUHBI TOCTHXKEHUS
WM HEJOCTHKEHHUS PEe3ysIbTaTOB JAEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaThb OLIEHKY
PUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

OHGpI/IpOBaTB IMOHATHAMU: TOYKA, ITpAMasd, MIOCKOCTh.



[TprMeHsTh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKHUX 3a/1au.
OnepupoBaTh NOHATHIMHU: APAJIIEIBHOCTD U MEPHEHANKYIIPHOCTh MPSAMBIX U IIJIOCKOCTEH.
KnaccuduimpoBaTs B3auMHOE PaCIONOKEHHUE MPSIMBIX U INIOCKOCTEN B POCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yroJ, IpaHu JABYTPAHHOTO yria, peOpo IBYrpaHHOTO YyIJa;
JUHEHHBIN Yro JBYTPaHHOTO YIJIa; TpajycHasl Mepa JIByTpaHHOTO yria.

OHepI/IpOBaTB IOHATHUAMHA: MHOT'OI'PDAaHHHK, BI)IHYKHBII;'I u HCBBIHYKJ'IHﬁ MHOI'OI'paHHUK, 3JICMCHTBI
MHOI'OI'paHHHKaA, HpaBI/IHBHHﬁ MHOI'OI'paHHHK.

Pacmo3HaBaTh OCHOBHBIC BHJIBl MHOTOTPAaHHUKOB (MUpaMujia; TpU3Ma, TMPSIMOYTOJIbHBIN
napasuiefienunes, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUA s KiaccU(PHUKAIUK (BBITYKIbIE H
HEBBIMYKJIbIE MHOTOTPAaHHUKH; MpPaBUIbHbIE MHOTOTPAHHHMKH; TPSMbIE W HAKJIOHHBIE MPHU3MBI,
napajuieIenunepl).

OHepI/IpOBaTL MOHATHAMUA: CEKYyIIaA IMIIOCKOCTb, CCHCHNEC MHOTOT'PAHHHUKOB.
OOBSICHATD IIPUHIMUIIBI IIOCTPOCHUS CC‘ICHHIZ, HCIIOJIB3Ys METOJ CJIICIOB.

CTpouTh ce4eHUs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMIOIHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEXKH U3
PHCYHKOB IIPOCTBIX 0OBbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Peniate 3ala4i Ha HaXOXJACHUC TCOMCTPHUYCCKUX BCJIHUYUH II0 o6pa3uaM W aJIropuTrmam,
MNPUMCHSAA U3BECTHBIC aHAJIUTUYCCKUC METOJABI ITPHU PCIICHHUU CTAHAAPTHBIX MATECMATUYCCKUX 3adaY
Ha BBIYMCJICHHUEC paCCTOSIHI/II\/’I MCXKAY ABYMA TOYKaMH, OT TOYKHU OO0 prlMOﬁ, OT TOYKH JO IINIOCKOCTH,

MCKAY CKpCIIUBAOIUMUCA ITPAMBIMHU.

Pemats 3aa4u Ha HaXOXIACHUC TCOMCTPHUYCCKUX BCJIHUYHH I10 06pa3uaM WM aJIropyuTr™Mam,
MMPUMCHSAA U3BECTHBIC aHATTUTUYCCKUEC METOJbI ITPHU PCIICHHUUN CTAHAAPTHBIX MAaTEMATUYCCKUX 3aaa4
Ha BBIYHCIICHHUC YIJTIOB MCXKAY CKPCIIHUBAIOUMIMMHUCA TIPAMBIMHU, MCKIY HpﬂMOI\/’I U IINIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Berancisate 00beMBI M TUIOMIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3ma, TUpamMuia) c
npUMEeHEeHHeM (OpMYJ; BBIYHCISATH COOTHOIICHUS MEXIY IUIOMIAIIMU MMOBEPXHOCTEH, 00beMaMu
M0I00HBIX MHOTOTPAHHUKOB.

OHCpI/IpOBaTL MNOHATHUAMHA: CUMMCTpPHUA B HNPOCTPAHCTBC; LECHTP, OCb U INJIOCKOCTb CUMMCTPUH,
HOCHTP, OCh U IIJIOCKOCTbL CUMMCTPHUU (bHI‘prI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHGPOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKuX (purypax, IpeAcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTH TeoMeTpuyeckre (GakThl Ui PEIICHHUs] CTEPEOMETPHUUECKUX 33a/ad, MPEAIOoaralonx

HCCKOJIBKO IAaroB peuICHUs, CCJIN YCJIOBHA IPUMCHCHUS 3a/IaHbI B SIBHOM q)opMe.



[TpumensTh mpocTeiiline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHCTEMBI
IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ay.

[TpuBOoaUTE IpUMEpPHl MATEMAaTUYECKMX 3aKOHOMEPHOCTEH B IMPHUPOAE M JKU3HM, paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATH MOTyYEHHBIE 3HAaHUS HA NPAKTUKE: aHAJIU3UPOBATh PEAIBHBIC CUTYAllMU U IIPUMEHSITh
U3y4CHHBIC MTOHATHSA B IIPOLIECCE MOUCKA PEUICHUS MAaTeMaTHUECKU c(hpOpMyTUpOBAaHHON MPOOIEMBI,
MOJICJINPOBATh PEAIbHBIC CUTYyallUd Ha SI3bIKE N€OMETPHM, MCCIENOBATh IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM IF€OMETPUYECKUX MOHATHH U TeOopeM, anmnapaTa ajareOpsl; pelarb MpakTHYECKHe
3a/1a4y, CBA3aHHbBIE C HAXOXKIECHUEM I€OMETPUYECKUX BEIUYHH.

11-ii k1ace

OHepI/IpOBaTL MNOHATHUAMUA: LHUIWHAPHUYCCKAA ITOBCPXHOCTD, 06pa3y10mI/Ie HHHHHHpH‘IeCKOﬁ
MMOBCPXHOCTH, HWIMHAP, KOHHUYCCKAA IIOBCPXHOCTD, 06pa3yI0111He KOHHYECKOM ITOBCPXHOCTH,
KOHYC, cq)epnqecxaﬁ IIOBCPXHOCTD.

Pacnio3naBath Tena BpamieHus (LUIMHADP, KOHYC, cdepa U map).
OOBSCHATH CIIOCOOBI MOTYYECHUS TEJ BPAILICHUSI.
KnaccuduiupoaTs B3auMHOE pacroioxeHune chepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CErMEHTA; II1apOBOU

CHOﬁ, OCHOBAHHEC IapOBOI'0 CJIOA, BBICOTA IAPOBOT'0 CJI0s; mapOBoﬁ CCKTOP.

Brerancaare o0beMbl U Ioniagu HOBerHOCTefI TCJI BpallCHUsA, TCOMCTPHUYCCKUX TECJI C

npUMEHEeHHEM (OpMyIL.

OnepupoBaTh NOHATHIMH: MHOTOI'PaHHUK, BIMCAHHBIN B cepy U OMHMCAHHBIN 0K0JI0 cepsl; cdhepa,
BIIMCAHHAs B MHOTOTPAHHUK MU TEJIO BPALLECHHUS.

BbIuucnare cOOTHOMIEHHUS MEXY IUIONIAIIMU TIOBEPXHOCTEH M 00beMaMu MOAOOHBIX TeJ.
N306paxath n3ydaemble QUTypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEHKHBIX UHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI CBEPXY,

CcOOKY, CHU3Y; CTPOUTDH CEUCHUS TEJI BPAIICHUSI.

W3Brekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (UTypax, MPeICTaBICHHYIO Ha YepTexkaxX U pUCyHKaXx.

OrnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE ACHCTBHS CIIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpA Ha YHCJIO,
00BSICHATH, KAKUMH CBOMCTBAMH OHHU 00JIafatoT.

[TpuMeHsTh MpaBUIIO Mapaljiesienumnesaa.



OnepupoBaTh MOHATHSAMH: JEKapTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAY BEKTOpPaMHM, CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

HaXOI[I/ITB CYMMY BCKTOPOB W IMPOU3ZBCACHHUC BCKTOpAa Ha YHCIO, YroJl MCKAY BCKTOPAMH,
CKaJIApHOC ITPOU3BCACHUC, paCKIIaIbIBAaTh BEKTOP MO JABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3aI[aBaTb IIJIOCKOCTh YPAaBHCHUCM B I[GK&pTOBOfI CUCTCMC KOOpJAUHAT.

[TpuMeHsTH TeoMeTprudecKre (GaKThl I PEIICHHUs] CTEPEOMETPUUECKUX 33a/ad, MPEAIOIaratoninx

HECKOJIBKO IIaroB PEIICHUS, €CII YCIIOBHS TPUMEHEHHS 33JIaHbl B IBHOU (opMme.
Pemats mpocreiimme reoMeTpU4YECKUE 33/1a44 Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemate 3aJa4d Ha A0Ka3aTcJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUN B HaxXO0KACHUC I'COMCTPHUICCKUX
BCJIMYHH I10 06pa3uaM HJIK aJIrTOpUTMaM, NpUMECHSA U3BECTHBIC MCTOABI ITPH PCUHICHUN CTAHAAPTHBIX

MAaTeMaTHYCCKUX 3aaa4.

IIpuMeHATh MpOoCTEHUIINE IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoAUTE HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NPUPOAE M KU3HH, PACIIO3HABATH

IMMPOSABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBC.

IIpuMeHATh MOTy4YEHHbIE 3HAaHHS HA NPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC CUTYAllMU U MPUMEHSTh
M3YYEHHBbIE MTOHATHUS B MpoIiecce MONUCKa PEIIeHNs MaTeMaTHuecKu c(hOpMYJIMPOBAHHON MPOOJIEMBI,
MOJEIIMPOBATh PEAIbHBIE CUTYyallUd Ha S3BIKE N€OMETPHUM, MCCIENOBATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapaTa ajareOpsl; pemarb MpakTHYecKHe

3a7la4yM, CBA3AaHHBIC C HAXOXKJACHUCM I'COMCTPUICCKUX BCIIMINH.



TEMATHYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne HanmeHnoBaHMe pa3IelioB U TEM MTPOrPaMMBbI | KomnnyectBo yacos | OnexktpoHHbIe (I(POBEIC)

n/n Beero|| KonTposnbHbIe I[IpakTuueckue 06pazoBaTeNbHEIe PECypChI

paboThI paboThI
‘1 ||BBG,I[€HI/I€ B CTEPEOMETPHIO || 10 || || || ‘
2 [IpsiMbIe 1 TUIOCKOCTH B IpocTpaHcTBe. [TapamiensHOCT 12 1
MPSAMBIX U IJIOCKOCTEN

‘3 ||HepHeH,Z[I/IKyJI}IpHOCTB MPSMBIX M IIIOCKOCTEH || 12 || || || ‘
‘4 ||YrJ1H MEXy NMPSAMBIMU U MJIOCKOCTSIMU || 10 || 1 || || ‘
‘5 ||MHOFOFpaHHI/IKI/I ” 11 ” 1 ” “ ‘
‘6 ||O6”béMI)I MHOTOT'PaHHUKOB || 9 || 1 || || ‘
‘7 ||HOBTOpeHHe: CEUEHUS, PACCTOSIHUSL U YTJIbI || 4 || 1 || || ‘
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 5 | | |
11 KJIACC

Ne || HaumeHnoBaHue pa3ziejioB U TEM MPOTPAMMBbI | KonuuecTBo uacos | DnekTpoHHbIe (IU(pOoBHIE) 00pa3oBaTeIbLHbBIE

n/n Bceero|| KonTposbHble [IpakTuyeckue pecypebl

paboThI paboThI
‘1 ||Tena BpaIeHus || 12 || || || ‘
‘2 ||O6LéMLI Ten || 5 || 1 || || ‘
‘3 ”BCI(TOpLI 1 KOOPAMHATHI B IPOCTPAHCTBE || 10 || 1 || || ‘
4 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIHS 7 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME




ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KommuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbhsie || Ilpaktudeckue || A3Y1CHHA 0bpasoBaTebHeIC
paboTHI paboTHI pecypesl
1 ||OcHOBHBIE NOHSTHS CTEPEOMETPUN: TOUKA, IPSIMAs], IIOCKOCTb, 1
npoctpancTBo. [IpaBuia n3006paxkeHuss Ha pUCYHKaxX: U300paXeHUs
IUIOCKOCTEH, MapaiebHbIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka
2  ||[TonsaTus: nepecekarolyecs IIOCKOCTH, IIEPECEKAIOLIMECS TpsMast 1
U TUIOCKOCTb
3 ||[TonsaTus: nepecekarolrecs MIOCKOCTH, TEpECEKAIOLINecs MpsMas 1
U TUIOCKOCTb
4 |[3HaKOMCTBO C MHOTOTpaHHUKaMH, H300pa’keHne MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha POEKIIMOHHBIX YEPTEXKAX
5 ||HauanbHble cBeneHus 0 Ky0Oe U mupaMujie, ux pa3BépTKU U Mojenu. || 1
CeueHnst MHOTOTPaHHUKOB
6 ||HauanbHble cBefeHus o0 KyOe U MUpaMue, X pa3BEPTKU U Mozenu. || 1
CeueHust MHOTOTPaHHUKOB
7 ||[llonsiTHE 06 AKCMOMAaTUYECKOM [TOCTPOCHUU CTEPEOMETPUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX
8 [|[ToHATHE 00 aKCMOMATHYECKOM MTOCTPOCHHH CTEPEOMETPHUH: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
9 [[[TonsTHE 006 AKCHOMATHYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX
10 |[[TonsiTHE 0O AKCMOMATHYECKOM OCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIIEACTBHS U3 HUX
11 ||B3aumHOe pacnonoxeHue NpsMbIX B TPOCTPAHCTBE: 1
NIEPECEKAIOIINECS, TapaJIEIbHbIE U CKPELUBAIOLIUECS MPSMBbIE
‘12 ||HapannenLH00TL MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE: || 1 || || || ||




Ne Tema ypoka KommuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie || Ilpaktudeckue || A3Y1CHHA obpasoBatesbHbIe
paboTHI PaboTHI pecypeel

napaieNibHbIe IPSMbIE B IPOCTPAHCTBE; MAPAJUIETbHOCTh TPEX

IPSMBIX
13 |[[TapamienbHOCTb NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: 1

[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH
‘14 HYI‘JII)I C COHAIPABJICHHBIMUA CTOPOHAMH H 1 H H H H ‘
‘15 HYron MEX/1y MPSMBIMHU B IIPOCTPAHCTBE H 1 H H H H ‘
‘16 HYron MEX/1y MPSMBIMHU B IIPOCTPAHCTBE H 1 H H H H ‘
‘17 HHapaJ'IJ‘IeJ‘IBHOCTB IUIOCKOCTEH: MapasuiebHble II0CKOCTH H 1 H H H H ‘
‘18 HCBOI?ICTBa napaieNbHBIX MIOCKOCTEH H 1 H H H H ‘
19 |[[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TeTpa’rap, || 1

KyO, nmapasuienenumnes
‘20 HHOCTpOGHI/Ie CEUeHUN H H H H H ‘
‘21 HHOCTpoeHHe CEYECHUI H H H H H ‘
22 |KonTtponbHas padota o teme "IIpsMbie U TIIOCKOCTH B 1

npoctpaHcTse. [lapamieabHOCTh NPSIMBIX U IIIOCKOCTEN"
23 |IlepneHIUKyYISAPHOCTD MPSIMOI U TIIOCKOCTH: NMEPIEHIUKYISIPHbIE 1

NpSIMBIE B TIPOCTPAHCTBE
‘24 HHp;[MHe napajuieNbHbIC U TIEPIICHIUKYIISPHBIC K TUIOCKOCTH H 1 H H H H ‘
‘25 HHpHMLIe napasieNbHbIe U MEePHeHIUKYISPHBIE K TUIOCKOCTH H 1 H H H H ‘
‘26 HHpI/ISHaK NEPIEHANKYIIIPHOCTH MPSIMOM U TIOCKOCTH H 1 H H H H ‘
‘27 HHpI/ISHaK NEPIEHANKYJIIPHOCTH MPSIMOM U TIIOCKOCTH H 1 H H H H ‘
‘28 HTeopeMa 0 TIPSIMO¥ TTePIIEHANKYIISIPHON TUTIOCKOCTH H 1 H H H H ‘
‘29 HTeopeMa 0 TIPSIMO¥ TTePIIEHANKYIISIPHON TUTIOCKOCTH H 1 H H H H ‘
‘30 HTeopeMa 0 MPSMOU MEePIEHANKYISIPHON TIJIOCKOCTH H 1 H H H H ‘
‘31 HHepHeHmeyn;Ip Y HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 H 1 H H H H ‘




Ne Tema ypoka | KommuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Bcero|| KonTponbusie || IIpaktuueckue || A3YICHHA obpasoBatesbHbIe
paboTHI PaboTHI pecypeel
‘ HHJIOCKOCTI/I, paccTosiHUE OT MPSIMOU /10 MIIOCKOCTH H H H H H
32 |[IlepneHIuKyIsIp U HAKJIIOHHBIE: PACCTOSIHUAE OT TOYKH JI0 1
IUIOCKOCTH, PAaCCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH
33 |[[lepneHuKyIsAp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH J10 1
TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TFIOCKOCTH
34 |[IlepneHuKyIsAp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOH /10 MIIOCKOCTH
‘35 HYFJII)I B IIPOCTPAHCTBE: YIOJl MEXAY MPSMOHN U INIOCKOCTHIO H 1 H H H H
‘36 HI[ByrpaHHHﬁ YTOJ1, IMHEWHBIN YTroJl JBYTPaHHOIO yria H 1 H H H H
‘37 HI[ByrpaHHLIﬁ yroJ1, IMHEWHBIN Yroy JBYTpaHHOro yria H 1 H H H H
38 |IlepneHIuKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MepHeH UKy IsIpHocTH || 1
JIBYX INIOCKOCTEMN
39 |[lepneHIUKYISAPHOCTD IUIOCKOCTEH: MMPU3HAK MePIeHIUKYyIsIpHOCTH || 1
JBYX MJIOCKOCTEMN
40 ||[TepnieHAMKYISAPHOCTD MJIOCKOCTEHN: MPU3HAK MepHeHIUKyIsIpHocTr || 1
JIBYX INIOCKOCTEMN
‘41 HTeopeMa 0 TpEX MEPIEeHIUKYIIIpax H 1 H H H H
‘42 HTeopeMa 0 TpEX NMEePIEeHIUKYIIApax H 1 H H H H
‘43 HTeopeMa 0 TpEX NMEPIEeHIUKYIIApax H 1 H H H H
44 |KoutponbHas pabora o temam "[lepneHIuKyIsIpHOCTb NPSMBIX U 1 1
iockocTei" 1 "YTibl MeXAYy NPSIMBIMU U TNIOCKOCTAMHU"
45 |[ToHATHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'paHHHKA, 1
BBIITYKJIBIE U HEBBITYKIIbIE MHOTOTPAaHHHUKH; Pa3BEPTKa
MHOT'OI'paHHHKA
46 |[Tpu3ma: n-yroiapHas pu3Ma; paHd U OCHOBaHMS MPU3MBL; psimast | 1
Y HAKJIOHHAs IIPU3MBbI; OOKOBas U MOJIHAs TIOBEPXHOCTh MTPU3MBbI




Ne Tema ypoka KommuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie || Ilpaktudeckue || A3Y1CHHA obpasoBatesbHbIe
paboTHI PaboTHI pecypeel
47 |[Tapannenenunen, NpAMOYTOIbHBIN NapauIeIeUIe] U ero 1
CBOICTBa
48 ||[Iupamuaa: n-yrojapHasi NMpaMujia, FpaHu U OCHOBaHUE nupaMuisl; || 1
OOKOBas M MOJTHASI TOBEPXHOCTh MUPAMU/IBI; IPABHIIbHAS U
yceu€HHas MMpamuia
49 ||[IpaBuiIbHBIE MHOTOTPAHHUKHU: TIOHATHE IPABUIBHOTO 1
MHOTOTpaHHHKA; TPaBHIIbHAS TPU3Ma U MPAaBUIIbHAS TUPAMU/IA;
IpaBUIbHAS TPEYrojbHAasi MUPAMUAA U MPAaBUIBHBINA TETpadap; KyO
50 |[|[IpencraBienne o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIP, 1
JOJICKa’Ip U UKOCAIP.
51 [|CuMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, 1
IPSIMOM, TUTOCKOCTH. DIIEMEHTHI CAMMETPHH B THPAMHJIAX,
napajenenumnenax, NpaBUIbHbIX MHOTOTpaHHUKAX
52 ||Beruucnienue 21eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, THaroHaiu, 1
YTJIbI
53 |[|[Inomaabs 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSAMON 1
MIPU3MBI, TUIONIAh OCHOBaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI
54 ||Ilnomaas OOKOBOM MOBEPXHOCTH U MTOBEPXHOCTH NMPaBUIbHON 1
NUpPaMU/Ibl, TEOpEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH yCECUEHHOU
TUPaMUJIBI
‘55 ||KOHTpOJ'IBHa$I pabota o Teme "MHOrorpaHHUKH" || 1 || 1 || || || ‘
‘56 ||HOH}ITI/IC 00 00béMe || 1 || || || || ‘
‘57 ||O6’béM MUPaMU/IBI || 1 || || || || ‘
‘58 ||O6”béM MTUPaAMUTBI || 1 || || || || ‘
‘59 ||O6”béM MTUPaAMUTBI || 1 || || || || ‘




Ne Tema ypoka | KommuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie || Ilpaktudeckue || A3Y1CHHA obpasoBatesbHbIe
paboTHI PaboTHI pecypeel

‘60 ||O6’béM TUPAMUIBI || 1 || || || || ‘
b1 06w mpuma ] || || || |
62 J[Ovwen nprv ] || || || |
63 J[Ovwen nprv ] || || || |
‘64 ||KOHTp0JIbHa$I pabota no teme "OOBEMBI MHOTOI'PaHHUKOB" || 1 || 1 || || || ‘
65 |[|[ToBTOpenue, o0o0IIeHNe cucTemMaTu3anus 3Hanui. [loctpoenue 1

CEYCHUH B MHOTOTPaHHUKE
66 ||[[ToBTOpeHue, 0000IICHHE CUCTeMATH3AIIHsI 3HAHM. Berancienue 1

PACCTOSIHUI: MEXIy ABYMsI TOYKaMH, OT TOYKH JI0 TIPSIMOIA, OT

TOYKH JI0 THWIOCKOCTH, MEKAY CKPECIIHMBAIOIIMMUCS MTPSIMBIMU
‘67 ||I/ITOFOBa$[ KOHTpPOJIbHAs paboTa || || 1 || || ||
68 |[[ToBTOpeHme, 00600IIeHNE CHCTeMaTH3alMs 3HaHui. Berancienue

YIIJIOB: MEXK/IY CKPEIIUBAFOIIMMHUCS MPSIMBIMU, MEXKTY TIPSMO 1

IUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YIIIOB MEX/Y TNIOCKOCTSIMH
IOBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 5 | 0 | |
11 KJIACC

Ne Tema ypoxka ‘ KommuecTBo vacoB ’ Hara DneKTpoHHbIE HU(POBBIE
n/m Beero|| Kontpomsnsie || [paktuueckue || H3YICHHS o0pa3oBaTenbHBIE PECyPChI
paboThI paboThI

1 |Cdepa u map: ueHTp, paguyc, AMamMmeTp; IIIONIa b TOBEPXHOCTH 1

cdepbl
2 ||B3amMHOe pacrionioxeHue cephl U MIOCKOCTH; KacaTelbHasl 1

MIJIOCKOCTH K cepe; momaasb chepsl

‘3 HI/I3o6pa>1<eHI/Ie ctepsl, mapa Ha mrockoctu. CeueHus mapa H 1 H H H H ‘

‘4 HLII/IHI/IHz[queCKaﬂ MMOBEPXHOCTh, 00pa3yIomue MUIUHIPHICCKON H 1 H H H H ‘




Ne Tema ypoxka ‘ KommuecTBo yacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Beero| Konrposssie | Ipaxtuueckue || H3YieHHS o0pa3oBaTesbHbIE PECYPCh
paboThl paboThl

‘ HHOBerHOCTH, OCh IIMJIMH/IPUUYECKON TOBEPXHOCTHU H H H H H
5 ||Hunmuuap: ocHOBaHUS M OOKOBasi MIOBEPXHOCTh, 0Opa3ytomiast u ock;|| 1

IUI0IIAab OOKOBOI 1 MOJTHOM MOBEPXHOCTH
6 ||300pakeHne LuiIMHApa HA IUIOCKOCTH. Pa3BépTka nuauHapa. 1

Ceuenus nuimHapa (MII0OCKOCTHIO, TAPAIICTFHON UITH

NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)
7 |[KoHnueckas TOBEpXHOCTh, 00Opa3yrolue KOHUYECKON 1

MIOBEPXHOCTHU, OCh U BEPLINHA KOHMYECKOW MOBEPXHOCTH
8 ||Konyc: ocHOBaHue U BeplIMHA, 00pa3yrolas U OCh; MIIOLIA/lb 1

OOKOBOH U MOJIHOW TOBEPXHOCTH
9 ||Yceuénnslit kKoHyc: 00pa3yrolIMe U BBICOTA; OCHOBAHUS U OOKOBast 1

MTOBEPXHOCTh
10 |[M300pakeHne KoHyca Ha TIOCKOCTH. Pa3BépTka koHyca. CeueHus 1

KOHYca (IUIOCKOCTBIO, MapajuleIbHON OCHOBAHUIO, U TUNIOCKOCTBIO,

MIPOXOJSIIEeH Yepe3 BEPIINHY)
‘11 ||KOM6I/IHaHI/I$[ TEJ BPAIlEHUs] © MHOTOTPAaHHUKOB || || || || ||
12 |[MHororpaHHuUK, ONIMCaHHBIH 0KOJIO cdepsl; chepa, BIHCaHHAs B 1

MHOTOTPaHHHK HJTH B TEJIO BPAIICHUS
‘13 ||HOH$[TI/I6 00 00Bbéme. OCHOBHBIE CBOMCTBA 0O0BEMOB TeI || 1 || || || ||
‘14 ||O6’béM LWIMH]IpA, KOHYyCca || 1 || || || ||
‘15 ||O6’béM 1apa u Iiomaapb cepsl || 1 || || || ||
16 ||[TogoGHBIe Tena B ipocTpancTBe. COOTHOIICHUS MEXKTY 1

IUTOIIASIMM ITOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tell
‘17 ||KOHTpOJILHa${ pabota o Temam "Terna Bpamenus" u "O0bemsl Ten" || || 1 || || ||
‘18 ||BeI<T0p Ha TJIOCKOCTH M B TIPOCTPAHCTBE || || || || ||
‘19 ||CJ10>KeHHe Y BBIYMTAHHE BEKTOPOB || || || || ||




Ne Tema ypoxka ‘ KommuecTBo yacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/n Beero| Konrposssie | Ipaxtuueckue || H3YieHHS o0pa3oBaTesbHbIE PECYPCh
paboThl paboThl
‘20 HyMHOX(eHI/Ie BEKTOpa Ha YHCIIO H H H H H
21 ||Pa3noxeHue BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM BEKTOpPaM.
[IpaBuso napannenenunena
22 ||Pemenue 3a/1a4, CBSI3aHHBIX C IPUMEHEHUEM IIPABUJI IEHCTBHI C 1
BEKTOpaMH
23 |[IpsMoyronbHas cucTeMa KOOPMHAT B IIPOCTPAHCTBE. 1
Koopaunats! BekTopa. [Ipocreiimue 3a1aun B KoopAMHATaxX
‘24 HYron Mexay BekTopamu. CKasipHOE MPOU3BEJICHUE BEKTOPOB H H H H H
‘25 HBancneHHe YIIJIOB MEXKIY MPSMBIMHU H IIOCKOCTSMHU H H H “ H
26 |[KoopInHATHO-BEKTOPHBIA METOJ MPH PEIICHUN TEOMETPUUYECKIX
3aja4
27 |[KontponbHas padora o reme "BeKTopbl 1 KOOpIUHATHI B 1 1
pocTpaHcTae”
28 |IloBTopenue, 0000IIEHHE U ccTeMaTH3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBbI Kypca IIIaHUMETPUU
29 |[ToBTOpenue, 0000IICHNE U cHcTeMaTu3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
30 |[ToBTOpenue, 0600IIEHNE U cUCTeMaTH3allvs 3HaHUN. 3a1a9u 1
TUTAHUMETPUH U METOJIBI UX PEIICHHS
31 |[ToBTOpenue, 0600IIEHNE U cCUCTeMaTH3allvs 3HAaHUN. 3a1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
32 ||[ToBTOpeHue, 000OIICHNE U cCHCTeMaTu3anus 3HaHnii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPHH
‘33 HI/ITOFOBaH KOHTpOJIbHAs paboTa H 1 H 1 H H H
‘34 HHOBTOpeHI/Ie, 00001IeHHE ¥ CHCTEMATH3als 3HAHUH H 1 H H H H
(OBILEE KOJIMYECTBO YACOR I10 [TPOTPAMME | 34 | 3 [ 0 | [




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anrebpa U Hayajla MaTeMaTHIECKOT0 aHallu3a, reoMeTpus. Airedpa u Havana
MaremaTuuyeckoro ananusa, 10-11 xkmaccel/ Anmumos LLA., Konsrun FO.M., TkaueBa M.B. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «lIpocBemienuey

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

* 1. 'eomerpust, 10—11: Yueb. ms obmeobpasosar. yupexaeHuit/ JI.C. Atanacsa, M.:
ITpocsemienue, 2018.

* B.®. byry3os, C.b. Kagomiies u nip. — M.: [Ipocsemienune, 2013.

* 2. T'eomerpus, 7 — 9: Yueb. misa obmeodpazosar. yupexaenuit/ JI.C. AtanacsH,

* B.®. byry3os, C.b. Kanomues u np. — M.: [Ipocsemenune, 2016.

* 3. b.I'. 3uB. Jlunakruueckue marepuansl o reomerpun Juist 11 kiacca. — M. [Ipocsemenue, 2015.
* 4. 10.A. I'nazkos, U.U. FOquna, B.®. byry3oB. Pabouas terpans mo reomerpun uist 11 kiacca. —
M.: Ilpocemienue, 2013.

* 5. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu aisa 7 — 11 kinaccoB. — M.
[Tpocsemenue, 2015.

* 6. C.M. CaaksH, B.®. byry30B. U3yuenue reomerpuu B 10 — 11 kiaccax: Meronuueckue
pexomeHnaauuu K yueoHuky. Kuura nns yunrens. — M.: IIpocsemenue, 2013.

* 7. Iloypounsle pazpabotku mo reomerpun 11 kiacc (muddepenuupoBanubiii moaxon) — 000
«BAKO», 2013

8. DnexTpoHHBIN yueOHuk No7: «Ypoku reomerpun Kupumia u Medoaus 11»

* 9. DnexTpoHHbIN yueOHUK Nel0: «OTKpbITasi MaTEMaTUKa - CTEPEOMETPUS (TTOTHBIN
WHTEPAKTUBHBINA KypC)»

* 10. Marepuans! 15t moarotToBku k EI'D

* http://base.mathege.ru/ OTkpbIThIi OaHk 3ananuit EI'D no matemartuke

* https://mathb-ege.sdamgia.ru/Pemy EI'D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MunucrepctBo oOpazoBanus P®: http://www.ed.gov.ru/ ; http://www.edu.ru

* TectupoBanue online: 5 — 11 knaccsl: http://www.kokch.kts.ru/cdo

* CeTh TBOPYECKUX YUUTEIEH:
http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com ,

* HoBnle TexHonoruu B oopazoBanuu: http://edu.secna.ru/main

* Merasunuknonenus Kupunna u Medoaust: http://mega.km.ru

* caiiTel «QuIuKIIoneaui»: http://www.rubricon.ru/; http://www.encyclopedia.ru
* CaliT 711 caMooOpa30BaHMsl M OH-JIaiH TecThupoBanust: http://uztest.ru/

* http://school-collection.edu.ru/ — enunas kouteKIus UPPOBBIX 00PA30BATEIBLHBIX PECYPCOB.
* http://base.mathege.ru/ OtkprIThIil 0aHk 3ananuii EI'D mo maremartuke

* https://mathb-ege.sdamgia.ru/Pemry EI'D

Enunetit rocygapctBenHsiii sk3amer 2016-2021. Matematuka. Y4eOHO-TPEHUPOBOYHbBIE
MaTepuaisl 1 moarotoBku yuamnuxcs / @UIN-M.: Uaremnekt-LenTp, 2016-2021.






JIucet koppekTHpOBKHM padoyeil mporpaMMsl o MareMatuke (reomerpun) Aasi 10 ABB KJI1acCoOB

yuuTeas MmareMaTtuku Bsazoskunoit O.H.

Hazpanue pa3aciia

Ha3Banwme teMbl

[Tpnunna
KOPPEKTUPOBKH
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