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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l eomerpus» 0a30BOro ypoBHS I 00YyUaOLIHXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa CpexHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
HPEIBSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIULUIl POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 ITO3HABATCIIBHOI'O pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocts yueOHOro Kypca T€OMETPHUH Ha YpPOBHE CpETHEro o0mero o0pa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
00y4eHHUs] TEOMETPUU B HANpPABICHUU JIMYHOCTHOTO PA3BUTHA OOydYaromuxcs, (popMUpOBaHUS
(YHKIMOHATIBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUILINH.
Pa3Butne y oOyyarommxcsi NpaBHIBHBIX MNPEACTABICHUH O CYIIHOCTH W HPOHUCXOXKICHUH
TFEOMETPUYECKUX a0CTPaKIUi, COOTHOIICHUU PEAIbHOTO M HMJCAJIbHOTO, XapaKTepe OTPAKCHUS
MaTeMaTU4eCKOW HAayKOH SBJICHUI U MPOIIECCOB PEalbHOrO MUPA, MECTE T€OMETPUHU B CHCTEME
HayK MW PpoOJiIK MATEMATUYCCKOTO MOACIIMPOBAHUA B HAYYHOM IIO3HAHHMUW W B IIPAKTHUKC
CIocOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIIUXCS, a TaKkKe KadecTB
MBIIIJIICHUA, HCO6XOIII/IMI)IX IJId aganTalui B COBPEMCHHOM 06IlIeCTBe.

l'eomeTpust siBiseTCS OAHMM W3 0A30BBIX IMPEAMETOB Ha YPOBHE CPEJHEro OOIIero
00pa3oBaHus, TaKk KaKk O0ECICUYMBACT BO3MOXKHOCTh M3Y4YCHHUSI KaK IUCHHUILUIMH €CTECTBEHHO-
HayYHOU HaIpaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUICHHE, (opMUpyeMOe NMPH H3YYEeHUH OOYUYaIOMIMMUCS TOHSATHWHBIX
OCHOB TEOMETPHUH W TIOCTPOCHHWU IIENOYKH JIOTUYECKUX YTBEPKICHUH B XOJIE pPEIICHUS
TCOMETPHUYCCKUX 3aaa4d4, YMCHHC BBIABHUIaTb W OHNPOBCPraTtb THUIIOTE3bl HEIMOCPCACTBCHHO
UCTIONIB3YIOTCSl TIPY PEIICHHH 3a]ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHue OpHEHTHPOBATHCS B TIPOCTPAHCTBE WUIPAaeT CYNIECTBEHHYIO PpOJb BO BCEX
00JIaCTAX JesTeNbHOCTH 4YenoBeka. OpHEHTAlMs 4YelloBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHUE €ro COLHMAIBHOTO ObITHS, (hOpMa OTPAKEHHS OKPYKAIOIIEro MHpa,
YCJI0BUEC yCHI€UIHoro II03HAaHUA n AKTHUBHOTI'O Hpeo6pa303aHI/I$1 HeﬁCTBHTeJ’IBHOCTH.
OnepupoBaHHe NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEJMHSET pa3Hble BU/BI YICOHOH U TPYJIOBOM
JACATCIIbHOCTH, ABJIACTCA OAHUM H3 HpO(l)eCCI/IOHaJ'IBHO BAXXHBIX KaucCTB, MMO3TOMY aKTyalJlbHa
3a7a4a (hOPMHPOBAHHS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
06pa3H0r0 MBIIIJICHUSA — CYIIECTBCHHOI'O KOMIIOHCHTAa B IOAIOTOBKE K HpaKTquCKOﬁ
JeSATENILHOCTH IO MHOTUM HaIpaBIICHUSIM.

Llens ocBoeHusi mporpamMMmbl yueOHOro Kypca «[‘eomeTpusi» Ha 0a30BOM YpOBHE
o0yueHuss — oOmeoOpazoBareIbHOE M OOIIEKYIbTYpPHOE pa3BUTHE OO0ydJaroImuxcs depes
obecrieueHre  BO3MOXKHOCTH — TPHOOpPETEHHMST W HMCIOJIb30BAHUS  CHCTEMATHYECKHX
TE€OMETPUYECKUX 3HAHWUN W JIEHCTBUH, CHEIM(UYHBIX T'€OMETPUHU, BO3MOKHOCTH YCHEITHOTO
MMPOAOIZKCHU A O6pa3OBaHI/I$I 10 CIICHHUAaJIbHOCTAM, HE CBA3aHHBIM C IMPpUKJIAAHBIM
UCIIOJIb30BAHUEM T€OMETPHUH.

[Mporpamma mo reoMeTpuu Ha 0a30BOM ypOBHE NpeAHA3HAYCHA Ui OOYYarOIIUXCS
CpelHEH IIKOJbl, HE WCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH



O6H_II/I€ MAaTCMaTUYCCKUEC YMCHUS, CBA3AHHBIC CO CHCHH(I)HKOﬁ reoMCeTpruu u HGOGXOI[I/IMBIG JIIsL
KM3HM B COBPEMEHHOM o01mecTBe. Kpome 3Toro, OHM MMEIOT BO3MOXKHOCTh U3yYHTh T€OMETPHIO
Oosee r1yOOKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npodeccHoHaIbHON AEATETHHOCTH.

I[OCTI/DKGHI/IG neian OCBOCHHA nporpaMmabI oOecrieynBaeTcs pPCIICHUCM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHhIMH 3amadaMu ocBoeHHMsS Kypca «['‘eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBJISIOTCS:

. dbopMupoBaHUE MPEACTaBICHUS O FEOMETPUH KaK 4acTH MHUPOBOW KYJIbTYpHI U
OCO3HaHUE €€ B3aMMOCBSI3H C OKPYKAOIIUM MUPOM;
J dbopMUpOBaHHE TPEICTABICHUS O MHOTOTPAHHUKAX W TellaX BpaIICHHUS KaK O

BAKHEUIIIUX MATEMAaTUYECKUX MOJIETISX, MO3BOJISIIOIIMX OMUCHIBATh U U3Y4aTh Pa3HbIC SIBJICHUS
OKPY’KaroIllero MUpa;

. dbopMHupoOBaHNE YMEHHUS PACIIO3HABATh HA YePTEkKaxX, MOACISIX U B PEAIbHOM MHPE
MHOTOTPAaHHUKH U TeJIa BPallCHUS,

. OBJIaJICHUE METOJAAMM peIIeHHs] 3aJad Ha IIOCTPOCHUS Ha H300paMeHHIX
MPOCTPAHCTBEHHBIX (UTYD;

. dbopMHUpOBaHME  YMEHHS  OMNEPUPOBATH  OCHOBHBIMU  TOHSATHUAMHU O
MHOTOTPAaHHUKAX U TEJIAX BPAILICHUS U UX OCHOBHBIMU CBOMCTBAMU;

. OBJIaJICHUE QITOPUTMAMHU pEIIEHUsST OCHOBHBIX THUIOB 3a1ad; (OpMUPOBAHUE

YMCHU IMpOBOAUTDH HCCJIIOXKHBIC JOKa3aTCJIbHBIC pacCyxKaACHUsA B Xoace PCUICHUA
CTCPCOMETPHUICCKUX 3adaY U 3a/1a4 C IPAKTUICCKUM COJACPIKAHUECM,;

o pa3BUTHE WHTEIJICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH oOydaromumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUUHOCTH MBILIICHUS;
o dbopmupoBanre (YHKIIMOHANBHOM TI'PAMOTHOCTH, pEJIEBAHTHONH TE€OMETPHUU:

YMEHHUE paclo3HaBaTh NPOSIBICHUS T€OMETPUUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH UX Ha S3bIKE T€OMETPUU M CO37aBaTh
TCOMETPHUICCKUC MOICIHU, MNMPUMCHATH OCBOECHHBIN FCOMeTpI/ILIeCKI/II\/’I amnmnapar ajid peucCHUus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3314, UHTEPIIPETUPOBATh U OLICHUBATh I1OJIyYEHHBIE PE3YIJILTATHI.

OTINYUTETHLHON 0COOEHHOCTELIO mporpaMMmal ABJIACTCA BKIIFOUCHUC B KYPC CTCPECOMCTPUN
B Hayaje €ro M3ydyeHus 3a7ad, pellacMblX Ha YPOBHE WHTYUTHUBHOIO TIO3HAHMS, U
onpeaenéHHbIM 00pa3oM OpraHU30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET NPOTEKAaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K AAIBHEUIIEMY U3YUEHUIO ITPpEAMETA.

[Ipennourenue oTHaércss HArISAHO-KOHCTPYKTMBHOMY METOJNY OOYYEHHs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HUMCIOT B CBOEHl OCHOBE YYBCTBCHHOCTDb HpeI[MeTHO-HpaKTI/IquKOﬁ
JEATENIBHOCTH. Pa3BuTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM y ydallUxcsi B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET PEIleHUs 3a7a4 Ha CO3/IJaHUE MTPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COIEPIKaHNU.

OcHoOBHBIE conxepxaTenbHble JHMHMM Kypca «l'eomerpun» B 10-11 kjmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
[0 COJAEp)KaTeNbHBIM JIMHUSM, HO M MO rojamM oOydeHHs Ha YpPOBHE CpETHEero oOIlero
o0OpazoBaHwUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 To1aM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,



9TOOBl  OBJAJCHUE TIEOMETPUUECKHMMH TOHATHSIMH UM  HaBBIKAMH  OCYIIECTBIISUIOCH
MOCIEA0BATEIbHO M MOCTYHATEeNbHO, C COOJIOJEHUEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeOMETPUIECKHX MPEACTABICHUN 00yJarOIINXC,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoOBHbIE IOHATHS cTepeoMeTpur. Touka, psimasi, IIOCKOCTb, TpocTpaHcTBO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosyioskeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJIICIIbHBIE U
CKpeluBawIuecss npsamsle. llapamnenbHOCTh MNpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJibHble TpsMbIE B IPOCTPAHCTBE; MapaJlICNIbHOCTh TPEX NPAMBIX; MapajlieIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; Yrojl MEXIY HIpsIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimme mpocTpancTBeHHbIE PUTYpBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepneHuKyIsIpHOCTh NPSAMOM M IUIOCKOCTU: MEPHEHAUKYJSIPHBIE TpsIMbIE B
IPOCTPAHCTBE, TMpsIMbIE NapajuleJbHble M MNEPIEHIUKYISIPHbIE K IUIOCKOCTH, MpPU3HAK
NEPNEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON MNEPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: Yrojl MEXAY MPSMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroi,
JUHENHBINA Yron ABYrpaHHoOro yria. [lepneHaukymsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NpPOEKUus (UIypbl Ha IJIOCKOCTb.
[lepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHUKH

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOIOTPaHHHMKA, BBINYKJIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npu3ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrsa. IIupamuaa: N-yromapHas
NUpaMusia, TPaHU U OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
npaBuUjbHAasE W YyCEeU€HHas MNUpaMuja. OIJIEMEHThl MNpuU3Mbl W nupamuibl. [IpaBuiibHbBIE
MHOTOTPaHHHUKU: MOHSITHE NMPABUIBHOTO MHOTOIPAaHHUKA; MpaBUiIbHAs MpU3Ma M MpaBUIbHAS
MUpaMK/Ia; PaBUJIbHAS TPEYToIbHAs MTUpaMUIa U MPABHIBHEIN TeTpadap; ky0. [IpeacraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTajap, JoJeKa’aAp M ukocadap. CedeHus Opu3Mbl U
MAPaMU/IBL.

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOUYKH, MPSIMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPHUU B TUpaMuiax, Napaieenurneniax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brruucrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans 00koBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Msbl. [lnomaas GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH



NpPaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAAM yced€HHOW mupamuiabl. Ilonstue o6 oObEMe.
O0BEM nupamMusl, IPU3MBI.

Ilonobuble Tena B npocrpaHcTBe. COOTHOLIEHHS MEXAY IUIOLIAISIMU ITOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KJIACC

Tena Bpamenus

[unuaapudeckass MOBEPXHOCTh, 0OO0pa3yIolIUe NUIMHAPUIECCKONW IMOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{unuuap: ocHOBaHUS M OOKOBas IOBEPXHOCTh, 00pa3yrolas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konundeckass moBepxHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIHHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHuME M BeplIMHA, OOpa3yrolas U OCb; IJIOLIAAb
OOKOBOH W TIOJHOW MOBEPXHOCTH. Y CEUYEHHBIH KOHYC: 0Opa3yrollne W BBHICOTA; OCHOBAHHS H
OOKOBast MOBEPXHOCTb.

Cdhepa m map: meHTp, pamudyc, IuameTp; IUIOMAAh MOBEPXHOCTH cdepbl. B3amMmHOe
pacnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomaas chepol.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEpTka mumHApa U KOHyca.

KoMOunamu Ten BpaimleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHHK, WJTH TEJIO BPAIICHHUS.

[Tonstue 06 o0béme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactBus u3 He€. O0BEM mumHpa, kKoHyca. O0BEM
nrapa ¥ 1iomasib cepsl.

[lonobusie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOLIAISMU ITOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEIN.

Ceuenus mwmmHApa (mapayieIbHO MW TEPHEHAMKYISIPHO OCH), CEUEHUs KOHYyca
(mapannenbHOe OCHOBAHHIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mmockocth M B mpocTpaHcTBe. CJOXeHHE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHUCIIO. Pa3joxeHHe BeKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuno mapamnenenunena. Pemenue 3aqad, cBsI3aHHBIX C MPUMEHEHHEM MPaBUI ACHCTBUIA C
BekTopamu. [IpsMoyronpHas cucTeMa KOOpJIWHAT B MpocTpaHCcTBe. KOOpAHWHATHI BEKTOpA.
[Tpocreiimue 3agaun B KOOpAMHATaX. YTON MEXIy BekTopamu. CKalgpHOE TpPOU3BEICHUE
BEKTOPOB. BEIUHCIICHHE YITIOB MEXIy MPSMBIMH M TUIOCKOCTSAMH. KoOpIWHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUIECKUX 3a/1ad.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPEe3ylbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo mpenmeTra «MaTemaThka
XapaKTePU3YIOTCS:

I'paxnanckoe BocnMTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3HMIIMM OOYy4aromerocsi Kak aKTHBHOTO W
OTBETCTBEHHOT'O WIE€Ha POCCHUHCKOrO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJECHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.



IIarpnoTnyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKOM MICHTUYHOCTH, YBOXKECHHS K MPOIILIIOMY
U HACTOSLIEMY POCCHUCKOM MaTEMaTHUKH, ILIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKUX MaTEMaTHKOB M POCCHMCKOM MaTeMaTHYEeCKOW IIKOJbI, K HCIIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HAyKaX, TEXHOJIOTUAX, cpepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOMYHUBOTO OYaYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKJIIOYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXKIACHUH; BOCIHPUMUMYHUBOCTBIO K
MaTEMaTUYECKUM aCTIeKTaM Pa3jIuYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMCHHS TPHUMCHITh MaTeMAaTUYCCKUE 3HAHHWS B HHTEpEcax
3I0pOBOr0 W 0Oe30macHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIBIXA, PEryisipHas (usmueckas
AKTHBHOCTh); (PU3UUYECKOT'O0 COBEPIICHCTBOBAHUS, MPH 3aHATHUIX CIIOPTUBHO-03J0POBUTEIIBHON
NI TEIIbHOCTRIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOWS; HHTEPECOM K Pa3IMIHBIM
chepaM npodeccHOHATBLHON NEeITEIbHOCTH, CBA3aHHBIM C MATEMATHKON M €€ MPHUIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
€caMo00Opa30BaHUI0 HA TMPOTSDKCHWW BCEW JKWU3HMU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKON HAIIPABIEHHOCTH.

IK0JIOrHYecKOe BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYNbTYpPhI, MOHUMAHHEM BIUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOILIECCOB HA COCTOSIHHE MPUPOJHOW W COIMAIBHOW Cpeabl, OCO3HAaHUEM
I00AaNBPHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTAallMeil Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIsi pEHIeHUs 3a7a4 B 00JIACTH OKPYKArOIIEH cpeipbl, MIaHUPOBaAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKU, TOHUMAHUEM MaTEMaTUYECKOW HAyKU Kak cQepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUMMOCTH JJIs Pa3BUTHS LUBUIIN3ALINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHKH W MaTEeMaTU4YeCKOW KYJIbTypOW KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISTh THPOEKTHYIO U HUCCIENOBATENbCKYIO JI€ATEIbHOCTh
WHJIUBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbie  Pe3yJNbTaThl  OCBOCHHMSI  MPOTPAaMMBI  y4eOHOro  TpeaMmeTa
«MaremaTtukay  XapakTEpPU3YIOTCS  OBJAJCHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHHIMU
OoelicmeusmMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCANbHLIMU
DpezyIAMUBHBIMU OeliCTNEUIMU.



1) Vuueepcarvnvie nosnasamenwvhvle Oeticmeusi, obecneuusaiom GopmuposaHue
0a306b1X KOCHUMUBHBIX NPOYECCO8 0OVUAIOWUXCSL (0C80EHUEe MEeMOO08 NO3HAHUSL OKPYIHCAIOUE20
MUpa; HNpuUMeHeHue JN02UHEeCKUX, UCCIe008aMmeNbCKUx onepayuil, ymeHuni pabomams ¢

uHgopmayuetl).
Ba3oBble JJoruuyeckue AelicTBUA:
° BBIABJISITh M XAapAaKTEPU30BATh CYIIECCTBEHHBIE MPHU3HAKK MaTeMaTHYECKHUX

00BEKTOB, MOHATHI, OTHOLIECHUI MEXAYy MOHATHAMH; (HOPMYIHPOBATH OMPEEIICHUs MOHATUH;
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUU, OCHOBAHUSA [UIsi 000OIIeHUS U
CpaBHEHUs, KPUTEPUU ITPOBOJAMMOIO aHAJIN3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u npeoOpa3oBHIBATH CY)KJICHHUS:
YTBEPAUTENIbHBIC U OTPULIATEIbHBIC, EAMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIE;
. BBIABIIAT MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOpPEYUS B

(akTax, AaHHBIX, HAOJIOAEHUAX M YTBEPXKICHMSX; Ipe/ularatb KPUTEPUM Ul BbIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

L4 AcIaTb  BbIBOJbI C HUCIIOJIb3OBAHHUEM 3daKOHOB JIOTMKH, JACAYKTHBHBIX U
HHAYKTUBHBIX YM038.KJ'IIO‘16HI/II71, YMOSaKJII-O‘IeHI/Iﬁ 110 aHaJIOTHH,
L4 MMPpOBOAUTL CaMOCTOATCIIBHO O0Ka3aTCJIbCTBA MATCMATHUYCCKUX yTBep)KI[eHI/Iﬁ

(mpsiMple ¥ OT MPOTUBHOIO), BBICTpaMBaTb APryMEHTAlMIO, [PUBOAUTH IPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;

. BBIOMpATH CcIIOCO0 penieHus y4eOHOW 3aqaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIUN € YYETOM CaMOCTOSITEIHHO —BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

o UCIIONIb30BAaTh BONPOCHI KaK HCCIENOBATENIbCKUIT HMHCTPYMEHT IO3HAHUS;
dbopMyIupoBaTh BONPOCH], (GUKCUPYIOIIUE MPOTUBOPEUNE, MPoOIeMy, YCTaHaBIUBaTh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

J IIPOBOAMTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIIEI0BAaHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObBEKTa, SBJICHHS, IpPOLECcca, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS W BBIBOJALI IO pe3yJbTaTaM
IPOBEAEHHOTO  HAONIONEHUs, UCCIIEJOBAHMS, OLIEHMBATh JIOCTOBEPHOCTh  IOJYYEHHBIX
pe3yJbTaToB, BEIBOJOB U 0000IEHHI];

J IIPOrHO3MPOBaTh BO3MOYKHOE pa3BUTHE IIpoliecca, a TaKKe BbIIBUTATh
MPEJIITOJIOKEHNS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

. BBISIBJIATH JEPUIUTHl MHQOpPMAIMK, JAHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4u;
. BBIOMpPATh MH(MOPMALMIO U3 HCTOYHHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,

CHCTEMaTH3MpOBaThb W HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

. CTPYKTYpPUPOBaTh HWHGPOPMALIMIO, MPEACTABIATh €€ B PpazIUYHBIX (opMmax,
WITIOCTPUPOBATh IpadUuecKy;

o OLICHUBATh HAAEKHOCTh MHGOPMAIIMU 110 CaMOCTOSITENBHO CHPOPMYITUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom chopmupo8aHHoCmy
COYUANBHBIX HABLIKOE 00YYAIOUWUXC.
OO01menne:



J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHSIMHU H
HenssMu  OOMICHHUS; SCHO, TOYHO, I'PaMOTHO BBIPaXKaThb CBOIO TOYKY 3pEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTax, JaBaTh IOSCHEHHUS IO XOAY peIHIeHHUs 3a/ladd, KOMMEHTHpPOBATh
IIOJIYYCHHBIA pe3yibTaT;

J B Xo0Je OOCYXIIeHHUSl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOsieMbl, pelaeMoil 3aJauM, BBICKA3bIBAaTh WJEH, HAIEJCHHbIE HA TIOUCK pPELICHUS;
COIIOCTABJIATh CBOM CYXJAEHHUS C CYXICHUSMH JPYTrUX YYacCTHUKOB JUAJIora, OOHApYKHUBaTh
pa3ianuvde W CXOJICTBO MO3UIUI; B KOPPEKTHOH ¢opme (opMymupoBaTh pa3HOTIacHs, CBOU
BO3PAXKCHHUS;

J MPEJCTaBIATh PE3yJabTaThl pPELICHUs 3aJayd, AKCIEPUMEHTa, HCCIIEeOBAHMUS,
MIPOEKTa; CAMOCTOSATEIbHO BBIOMPATh (pOopMAT BBICTYIUICHHS C Y4ETOM 3ajad IMpe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHnuecTBo:

. NOHMMAaTh W UCIOJb30BaTh IMPEUMYIIECTBA KOMAHJAHON W WHAWBUIYAIbHOU
paboThl TpH peHIeHWH Y4YeOHBIX 3a/Ja4y; NPUHAMATh IIelb COBMECTHOW JIEATEILHOCTH,
IUTAHUPOBATh OPTraHU3aLMI0 COBMECTHON paldOThI, paclpeesiTh BUABI padoT, JOrOBapUBATHCS,
00CYyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

. y4acTBOBaTh B TpyHmHoBbIX (opmax paboTbl (0OCyxaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ INTYPMBD» W HHBIC); BBINOJHITH CBOI YacTh PabOThl M KOOPJUHHPOBATH CBOMU
JeMCTBUS C IPYTMMHU WICHAMH KOMaH]IbI; OIICHUBATh KA4eCTBO CBOETO BKJIJA B OO MPOIYKT
10 KpUTEpHsiM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJCHCTBHUS.

3) Vwuusepcanvuvie pecynamuenvle Oelicmeus, 0Oecneuusaiom  Popmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanmusi:

o COCTaBIIATh IUIAH, aJTOPUTM pEIICHUs 33a/Jayd, BBIOMpATh CIOCOO pelIeHus ¢
yu4€TOM HMEIOIIUXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb:

. BJIAJICTh HABBIKAMH II03HABATEIHHON pe(IEKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JeMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB; BIAJAETh CHOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PeUICHNs MaTeMaTHIeCKOH 3a/1auu;

o OpeBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HMKHYTh INpPH pEIIEHUM 3ajayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAalJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE pe3yjbTaTa IIeM U YCIOBUSAM, OOBACHATH NMPHUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, IPSAMAs], INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEHICHUU T€OMETPUUECKUX
3a]a4.

OnepupoBaTh MOHATUSAMH: MAPAJUIETIBHOCTh M MEPHEHIUKYISPHOCTh TMPSAMBIX H
MIOCKOCTEM.

KnaccuduiupoBars B3aUMHOE paCONOKEHUE MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.



OnepupoBaTh TOHSATHSAMHU: JBYTPAHHBIM YroJ, TpaHd JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN YTOJ ABYTPAHHOTO YIJia; IpaayCcHas Mepa JIBYTPaHHOTO yIJia.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MPaBUIIbHBIA MHOTOTPDaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHBI MHOTOIPAaHHHMKOB (ITHUpaMUIa; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccupunupoBar MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUS IS KJIACCU(PUKAIUU
(BBIIIYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKHU; TPAaBWJIbHBIE MHOTOTPAaHHUKH; MPSIMBIE U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIUTIC/bI).

OnepupoBaTh MOHATUSIMHE: CEKYIAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH MPUHITUIIBI TIOCTPOCHUS CEYCHHI, UCIIONIB3YSI METO/ CIIC/IOB.

CTpouTh ce4eHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE) TUIOCKHUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaum Ha HaxOXJIEHHE TE€OMETPHUECKMX BEIMYMH MO 0Opas3laM MU
QITOPUTMaM, IPHMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUH CTaHAapPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHUE PACCTOSHHUM MEXIy IBYMs TOYKAMH, OT TOYKH JIO
IPSIMO#, OT TOYKH JI0 IUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMHUCS TPSMBIMU.

Pemrate 3amaum Ha HaXOXKIEHHE TE€OMETPHUECKUX BEIWYMH MO 0OO0paslaM WU
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUU CTaHAapPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YTJIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM U TUIOCKOCTBIO, MEXK]TY IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbrauciate 00bEMBI U IDIOMIAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPHU3Ma, MTUPaMU/Ia) C
npUMEHEHHEM (GOpMYJ; BBIYHMCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBarh TOHSATUSMH: CUMMETPHsS B TPOCTPAHCTBE; IIEHTP, OCh H IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeCTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[IpumensTh reomeTpuueckue GakThl Ui PELIEHUS CTEPEOMETPUYECKUX 3ajiad,
IPEIOIarafoIluX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

[TpuMeHsATh TpOCTEHIIE TMPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3aj1au.

[TpuBoAMTH, TpPHUMEPHl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B TMPHPOJE M IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[TpuMeHSTH TOTyYeHHbIE 3HAHUS Ha TPAKTHUKE: aHAIM3HPOBATH PEANbHBIC CHTYallUd H
OPUMEHATh M3Y4YEHHblE TOHATHA B  TIpolLlecCe IOMCKAa  peIIeHUus  MaTeMaTHYecKu
chOpMyYITHPOBaHHOW TPOOIEMBI, MOAETUPOBATh pPEATbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBaTh MOCTPOECHHBIE MOJIENU C HCIIOJIb30BAaHHEM I'€OMETPHUUECKUX MOHATHHA U TEOpeM,
ammapara anreOpbl; penath NpakTHIeCKHUe 3a7aqH, CBSI3aHHbIC C HAXOXKICHUEM TeOMETPUICCKIX
BEJIMYKH.

11 KJIACC

OnepupoBatb MOHATHSIMHU: [UTHHIPAYECKast MOBEPXHOCTb, oOpazyrorniue
LWIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIonie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

PacmoznaBate Tena Bpamenus (MUIWHIDP, KOHYC, cdepa u map).
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OOBACHATH CIIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIO0CKOCTH.

OnepupoBaTh NOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnsate 00bEMBI U IIIOMIAAM TIOBEPXHOCTEH TENl BPAICHHS, TEOMETPUICCKUX TEIl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy M OMUCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIllCHUS.

BbIUUCIIATE COOTHOIIEHUSI MEXAY IUIOMAAIMU MOBEPXHOCTEH M 00bEMaMH IMOJTOOHBIX
TeJl.

N3o00paxaTts uzydyaemble (GUTYpbl OT PYKM M C MPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp:
BUJ| CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpalllEHUSI.

W3Bnekarb, HHTEPIPETUPOBATH M MPEOOPa30BbIBATH HH(DOPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE NeHCTBUS CII0KEHNS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOXKEHHS BEKTOPA
Ha YKCJ0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATH MpaBWIIO NapAIIICIICIIUIIEAA.

OnepupoBarh MOHATUSAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKAJSIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB U IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOPAMH,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBatTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpUHAT.

[IpumensaTs reomerpuueckue GakThl I pEIIEHUS CTEPEOMETPUUYECKUX —3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate  mpocredmne reoMeTpUYECKHE  3aJa4d  Ha  IIPUMEHEHUE  BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

Pemate 3amaum Ha J0Ka3aTenbCTBO MAaTEMAaTHYECKUX OTHOLIEHWM W HaXOXICHHUE
TreOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
peLIeHNH CTaHIAPTHBIX MATEMAaTUYECKUX 3a1a4.

IIpumensTh IpOCTEHIINE NMPOTrPAMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUIECKUX 3a/a4.

[IpyBoauTE MHpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONy4YEeHHBbIE 3HaHMS Ha NPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYyallud U
NPUMEHSTh HM3yYEHHblE TIOHATHA B  IMPOLIECCE IMOMCKA pEIIeHHs  MaTeMaTU4eCcKU
chopMyIMPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCJIEN0BATh NOCTPOEHHBIE MOJIENIN C HCIOJIB30BAHMEM TI'€OMETPUYECKHUX IOHATHA M TEOPEM,
anmapara anreOpbl; penaTh NpakTHYECKUe 3a]1auu, CBSI3aHHbIE ¢ HAX0XKJICHHEM T€OMETPUUYECKUX
BEJIMUMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3nesnoB u TeM (uu¢posbie)
KonTpoabHbie Ipakrnyeckue
n/n MpOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTsI padoTsI
pecypchbl
1 Baenenre B cTepeoMeTpHIo 10
9 [IpsMBIE ¥ TIIIOCKOCTH B TIPOCTPAHCTBE. 12 1
ITapanienbHOCTb NPSIMBIX U IIJIOCKOCTER
3 IleprieHIUKYIAPHOCTH NPAMBIX U INIOCKOCTEH 12
4 Vbl MEXIY OPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHUE: CeUCHNS, PACCTOSIHAS M YTIIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 5 0
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12

HaunmeHoBaHue pa3ieJioB U TEM

KoandecTBo yacoB

JJIeKTpOHHBIE (HU(pPpOBHIE)

Ne n/m KonTpoabHsbie IIpakTH4yeckne
NMPOrpaMmbl Bcero o0pa3oBaTeIbHbIe pecypchl
padoThI padoThI
Temna BparmeHus 12
OOBEMBI TET 5 1
BekTopbl 1 KOOPIUHATE B IPOCTPAHCTBE 10 1
[ToBTOpenue, 0600IIeHNE, CUCTEMaTH3aINS 7 1
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 3 0




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

13

Ne
n/n

Tema ypoka

OCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
MpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO. [IpaBuia
n300paskeHMs HA PUCYHKAX: NU300pasKeCHHUsI
HHOCKOCTeﬁ, nmapaiyICJIbHBIX MTPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

IlonsTus: TNEPECCKAOIHNCCA IIIOCKOCTH,
nepeceKarommecs npsamas 1 rmioCKoCTb

KoandecTBo yacoB

Bcero

KonTpoabHbie
padoTsI

IIpakTnuyeckue
padoThI

Jara
H3y4eHHs

6.09

8.09

JJIeKTPOHHbBIE
uuppoBbIe
o0pa3oBaTejbHbIE

pecypcsbl

[MonsATHS: IIepeceKaromuecs MmIOCKOCTH,
HepeceKaroIecs npsiMasi i IIOCKOCTh
3HAKOMCTBO C MHOT'OI'paHHHKAMH,
n300pakeHre MHOIOIPAHHMKOB Ha PUCYHKAX,
Ha MPOEKLMOHHBIX YepTenax

13.09

15.09

HauanbHble cBenenns o Kyoe 1 mupamuzie, uxX
pa3BépTku U Mojenu. CeueHus
MHOTOT'PaHHUKOB

20.09

HauanbHble cBenenns o Kyoe ¥ mupamuzae, uxX
pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHHUKOB

[Tonsarue 06 akCHOMaTHYECKOM IOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

[Tonatue 06 akCHOMaTHYECKOM OCTPOCHUH
CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUU U
CIEJICTBUS U3 HUX

22.09

27.09

29.09
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ITonsarre 06 aKCHOMATUYECKOM MOCTPOCHUU

9 CTepEeOMETPHH: aKCHOMBI CTEPEOMETPHA 1 4.10
CIIEACTBHS U3 HUX
[NonsiTre 06 akCMOMaTHYECKOM HOCTPOSHUHU
10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHU U 6.10
CJIEICTBHS U3 HUX
B3anmHOE pacmonokeHne npsMbIX B
11 MIPOCTPAHCTBE: TIEPECEKAFOIIUECS, 11.10
napaJuleNibHbIe U CKPELUBAIOIINECS TPSIMbIC
[MTapannenbHOCTH NPSAMBIX M IUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapalIeIbHEIC MPSIMBIC B 13.10
IIPOCTPAHCTBE; MapaJUIEIBHOCTD TPEX MPSIMBIX
[MapannenbHOCTh NPSMBIX M IUIOCKOCTEH B
13 npoctpanctBe: [lapannenbHOCTh NPSAMON U 18.10
TUTOCKOCTH
14 VT8I ¢ COHATIPaBICHHBIMA CTOPOHAMH 20.10
15 Y01 MEXIY IPSAMBIMHU B IIPOCTPAHCTBE 25.10
16 YToJ MEXIY IPSAMBIMHU B IPOCTPAHCTBE 27.10
17 [MapannensHOCTD IIIOCKOCTEH: TapasuiebHbIe 811
TUTOCKOCTH
18 CBoiicTBa MapasuieabHBIX MIOCKOCTEN 10.11
19 [Mpocreiime npocTpaHCTBEHHbIE (GUTYPbI HA 1511
IUIOCKOCTU: TETPa’p, KyO, mapaiesenunes '
20 [Moctpoenwne ceueHmit 17.11
21 [octpoenwne ceueHmit 22.11
KonrponbHas padora no teme "IIpsimbie n
22 IUIOCKOCTH B IIpOocTpaHcTBe. [lapannenbHOCT 1 2411
IPSIMBIX U IIOCKOCTER"
23 IlepneHUKyISIpHOCTD NPSIMON U INIOCKOCTH: 29.11

NEPHOCHAUKYIIAPHBIC TPAMBIC B IIPOCTPAHCTBE
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HpHMLIe napaJijiCJIbHbIC U

24 1.12
MEePHeHANKYIISIPHBIE K TUIOCKOCTH
IIpsiMble mapanieabHbIe 1

25 P P 6.12
MIEPIICHANKYJISPHBIC K MJIOCKOCTU

26 [Ipu3Hak nepneH uKyIsIpHOCTH NPSIMOM U 8.12
IUIOCKOCTH '
IIpu3Hak nepueHIUKYIIPHOCTH MPSIMOM U

27 P p P p 13.12
IJIOCKOCTHU
Teopema o npsIMOH ITEPIIEHAUKYIIPHON

28 P P P VP 15.12
IJIOCKOCTHU
Teopema o psAMOH ITEPIIEHAUKYIIPHON

29 P P P VP 20.12
IJIOCKOCTH
Teopema o nipsIMOi NEPICHIUKYIIPHON

30 P P P yep 22.12
IJIOCKOCTHU
[MepnieHAUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH IO TUIOCKOCTH, PACCTOSIHUE OT 27.12
MPSIMOH JI0 TIOCKOCTH
[eprieHAUKYJISAP U HAKIIOHHBIC: PACCTOSHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 29.12
MPSIMOM JI0 TIOCKOCTH
[epreHAUKYJISAP U HAKIIOHHBIC: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 10.01
MIPSIMOM J10 IIJIOCKOCTH
[MepnieHANKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT 12.01
MIPSIMOM J10 MIJIOCKOCTH
Vbl B IPOCTPAHCTBE: YOI MEKAY IPIMOM U

35 poctp Y Y P 17.01
IJIOCKOCTBIO
JByrpaHHbI{ yro, TUHEWHBINH yTOd

36 P yTo%, T 19.01
JBYTPAaHHOIO yIiia

37 JIByrpaHHBbI yroJ, TMHEHHBIN yron 24.01
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38

JBYTPaHHOTO yria

[lepneHauKyASIpHOCTD MJIOCKOCTEN: IIPU3HAK
MEePIeHANKYIIPHOCTH ABYX IIOCKOCTEH

26.01

39

40

[lepneHIuKyASpHOCTD MJIOCKOCTEN: IPU3HAK
MEPIECHANKYISIPHOCTH ABYX IIIOCKOCTEH
IleprneHAUKYIAPHOCTD IIOCKOCTEH: MPU3HAK
MEePIeHANKYJIIPHOCTH ABYX IIIOCKOCTEH

31.01

2.02

41

Teopema o TpEX MepHICHANKYIAPAX

7.02

42

TeopeMa o TpEX NeprneHAUKYJIIIpax

9.02

43

TeopeMa o TpEX neprneHauKyJIsIpax

14.02

44

45

46

47

KonrponbHas padbora o temam
"TlepneHAUKYISIPHOCTD MPSIMBIX U
"

miockocTel" u "YIubl MeXIYy NPSIMBIMU U
IIOCKOCTSAMU"

IlonsTue MHOT'OI'paHHHUKa, OCHOBHBIC
OJIEMCHTbBI MHOT'OT'PaHHUKA, BBIITYKJIBIC U
HEBBINTYKJIBIC MHOTOTPAaHHUKH, pa3BépTI<a
MHOTOIrpaHHUKaA

IIpusma: N-yrosbHas npusma; I'paHu U
OCHOBAHUS [IPU3MBI; NIPsIMasi U HAKJIIOHHAs
NpU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBIL

[Tapannenenunen, IpsIMOYTOJIbHbBII
napaJuleNienuIes ¥ ero CBoNCTBa

16.02

21.02

28.02

1.03

48

IMupamunza: N-yronpHas MUpamMuia, TpaHu 1
OCHOBaHME MMUPaMHJIbl; OOKOBas U MMOJTHAsS
TIOBEPXHOCTH MUPAMHU/IbI; IPABUIIEHAS U
ycedéHHasl THpaMuia

6.03

49

HpaBI/IJ'II)HBIe MHOTOI'paHHUKHU: ITIOHATUE
MPaBUJIbHOTO MHOT'OI'paHHUKA; IPpaBUJIbHAA
Ipyu3Ma U nNpaBUJIbHAA IMAPpAMUIA;

13.03
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NIpaBWJIbHASL TPEYTOJIbHAS TUpaMHIa U
NPaBHIBHBIA TETpasap; Kyo
[IpeacraBnenne o NpaBUIBHBIX
50 MHOTOTPaHHHMKAX: OKTa’/p, JOACKadIp U 1 15.03
HKOCaIp.
CHMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIFHO TOYKH, IPSIMOM, TNIOCKOCTH.
51 DIeMeHTH CHMMETPUH B TUPAMHUIAX, 1 20.03
napaJuiesienune1axX, MPaBUIbHBIX
MHOTOTrpaHHUKaX
Berancnenue 3;1eMeHTOB MHOTOTPaHHUKOB!
52 . P 1 22,03
p&Opa, TUaroHaH, yIJibl
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTH MPSAMOU MPHU3MBI, TIOIIAAb
53 PAHOCTH P DHIMEL, 1 3.04
OCHOBAaHHM, TeOpeMa 0 GOKOBOI MOBEPXHOCTH
MPSIMON TPU3MBI
[Tnomans 60KOBOM OBEPXHOCTH U
MIOBEPXHOCTH MTPABUIILHOM MTUPaAMHU/IBI,
54 p P 1P 1 5.04
TeopeMa o IIoNa i 60KOBOM MOBEPXHOCTH
yCEYEHHOM MUpaMuIbl
KoHTpoubHas paboTa 1o Teme
55 oHTP pabo 1 1 10.04
MHororpaHHuku
56 [Monsitue 06 00BEME 1 12.04
57 O0BEM IMpaMuIbI 1 17.04
58 O0BEM nHpaMuIbI 1 19.04
59 O0BEM HpaMuIBI 1 24.04
60 O0BEM HpaMuIBI 1 26.04
61 OO0BEM IPU3MBI 1 1.05
62 O0BEM IPU3MBI 1 3.05
63 O0BEM IPU3MBI 1 8.05
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64 Konrponbnas padora o teme "OObEMBI
MHOTOTPaHHHUKOB"

IToBTOpeHnue, 0000IIECHIE CUCTEMATH3AIIHS
65 3HaHui. [locTpoeHne ceueHunii B
MHOTOTPaHHUKE

10.05

15.05

[ToBTOpeHnue, 0600IIeHIEe CUCTEMATH3AIIHS
3HaHUW. BpIuncIeHne pacCTOSHUN: MEXIY
66 JBYMsI TOYKaMH, OT TOYKH JI0 TPSIMOH, OT
TOYKH A0 IJIOCKOCTHU, MEKITY
CKpCIIUBAIOIUMUC NIPAMBIMU

17.05

67 Hrorosas KOHTpOJIbHAs padboTa

22.05

[ToBTOpenue, 0600ImEeHNe CHCTEMATH3AIH
3HaHUW. BbIUuKCIeHNE YITI0B: MEXIY

68 CKPEIINBAIOIIIMUCS MPSMBIMH, MEXKILY
MIPSIMOH M TIIIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,

YIJI0B MCKAY MJIOCKOCTAMU

24.05

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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Ne
n/n

Tema ypoka

KoandecTBo yacoB

Bcero

KonTponbHsblie
padoThI

IIpakTnyeckue
padoTsI

Jara
H3y4YeHHusI

DJIeKTPOHHbIE
undposbie
oOpa3oBare/ibHbIE

pecypcsl

Cdepa u map: 1IeHTp, pamyc, JHaMeTp;
IUIOIIA/b TOBEPXHOCTH ChEphI

5.09

BzauMHoe pacniosioxxeHue cepsl 1
IUIOCKOCTH; KacaTelbHas IIIOCKOCTh K
ctepe; Iomans ceps

N3o06paxenue cdepsl, mapa Ha IIOCKOCTH.
CeueHus mapa

12.09

19.09

[{unuaaprYecKas MIOBEPXHOCTD,
o0pazyrolye TUIHHAPHIECKON
MIOBEPXHOCTH, OCh IMJINHAPHYECKON
ITOBEPXHOCTH

26.09

[{unuHaap: ocHOBaHUs 1 OOKOBas
MIOBEPXHOCTh, 00pa3yomas 1 0ch; IJIOMA/b
OOKOBOH ¥ MTOJTHON TIOBEPXHOCTH

N300pakeHne NUINHAPA HA TNIOCKOCTH.
Pa3pépTra nunuuapa. CedeHns MUINHIPA
(TITOCKOCTBI0, MapaJlIENbHON WIIH
MepHEeHANKYIISIPHON OCH IIMIIMH/PA)
Konunueckasi NoBEpXHOCTh, 00pazyomne
KOHHYECKOH TTOBEPXHOCTH, OCh M BEPIIUHA
KOHUYECKOW NTOBEPXHOCTHU

3.10

10.10

17.10

Konyc: ocHOBaHUe U BeplInHA, 00pa3yromas
M OCh; IJIONIAa b OOKOBOM M MOJIHOM
TOBEPXHOCTH

24.10

Yceu€HHBIN KOHYC: 00pa3yoNire U BBICOTA,

7.11
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OCHOBaHHs U OOKOBas TMOBEPXHOCTDH

N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3pépTra koHyca. CeueHus KOHyca

10 . 14.11
(IJTOCKOCTEI0, MapanjeabHOH OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH depe3 BepIINHY)
KoMOuHarms Ten BpalieHus 1

11 P 21.11
MHOT'OTPaHHHUKOB
MHoOrorpaHHUK, OTIMCAHHBIN OKOJIO cephl;

12 ctepa, BECaHHAS B MHOTOTPAaHHUK WA B 28.11
TEJO BpaLICHHS
[Monsitue 06 00bEMe. OCHOBHBIE CBOHCTBA

13 . 5.12
00BEMOB TE

14 O0BEM NUITHHIPA, KOHYCa 12.12

15 O0BéM mapa u mioraabs chepb 19.12
[TomoGHEIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXY TIIOMIASIMH 26.12
MOBEPXHOCTEH, 00bEMaMHU TOJOOHBIX Tell
KontponsHas pabora no remam "Tena

17 " " " 1 901
Bpamienus" u "OO0beMbl Tel

18 BekTop Ha IUIOCKOCTH B B IPOCTPAHCTBE 16.01

19 CroxeHne U BEIYUTaHUE BEKTOPOB 23.01

20 YMHOKEHHE BEKTOPA Ha YHCIIO 30.01
PasnoxeHne BekTopa no Tpém

21 HEKOMITJIaHApPHBIM BekTopam. [IpaBwmio 7.02
napajieienunesa
Pewrenue 3a1a4, CBsI3aHHBIX C IPUMEHEHUEM

22 L, ¢ P 14.02
MPaBUJI ISHCTBHI C BEKTOpaMH
[IpsimoyrosbHas cucTeMa KOOpAWHAT B

23 npoctpancTBe. KoopauHaTe! BeKTOpA. 21.02

IIpocreiimue 3a1a4u B KOOpAXHATaX
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VYron mexay Bektopamu. CKanspHoOe

24 1 28.02
NPOU3BEICHIE BEKTOPOB
Ber4ncieHue yIiaoB MeX Iy NPSIMbIMU 1

25 y AP 1 5.03
TUIOCKOCTSIMH
KooparHaTHO-BEKTOPHBIN METOX IIPU

26 pa P AP 1 12.03
pELICHHH TeOMETPUYCSCKUX 3a1a4
Konrponbnas pabora o teme "BekTopsr 1

27 P P ” P 1 1 19.03
KOODPJMHATHI B IPOCTPAHCTBE
[ToBTOpeHue, 0600MICHNE U CUCTEMATH3ALUS

28 3HaHui. OCHOBHBIE QUT'YDBI, (haKTHI, 1 2.04
TEOpEeMBI Kypca ITaHUMETPUH
[ToBTOpeHuE, 0600MICHNE U CUCTEMATH3ALUS

29 3HaHuil. OCHOBHBIE QUTYPHI, PAKTEI, 1 9.04
TEOpEeMBI Kypca INIaHUMETPHU
[ToBTOpeHnue, 0000IIECHHE U CHCTEMATH3AIUS

30 3HaHUH. 3a7ja4u IJIAHUMETPUHU U METOMBI UX 1 16.04
penreHus
IToBTOpenue, 06001IeHNE U CUCTEMATU3AITUS

31 3HaHUI. 3a7jau IIAHUMETPUN U METOABI UX 1 23.04
pereHus
[ToBTOpeHue, 0600IICHHE U CUCTEMATH3ALUS

32 3HaHuil. OCHOBHBIE QUTYPHI, PAKTEI, 1 7.05
TEOPEMBI Kypca CTepeOMETPHH

33 Hrorosast KOHTpOJIbHAs padboTa 1 1 14.05
IloBTOpenue, 06001IEHNE U CUCTEMATH3aI[Us

34 P H B 1 21.05
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 34 3
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

I'eometpus 10-11 kmaccsl: yaeOHHK 1)1 00111€00pa30BaTENbHBIX OpTraHU3aIHH
0a3oBblii U podmbHEI ypoBHU / A. B. IToropenos. — Mockaa. : [IpocBemenue, 2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



