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HHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHoro kypca «leomerpus» 6a30BOro ypoBHs ajisi oOywarommuxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DenepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa
cpenHero o0rmiero o0pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMA, MTPEIBIBISAEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHHIO, U TPAIUIIMIA POCCUIICKOTO 00pa3oBaHus. Peanu3aliyst mporpaMmbl
O6eCHe‘H/IBaeT OBJIAZICHUC KIIFOYE€BbIMU KOMIICTCHIIUAMU, COCTaBJIAIOIIINMHAU OCHOBY JJIA
CaMOpa3BUTUA U HCIIPCPLIBHOIO O6pa3OBaHI/I$I, ICJIIOCTHOCTDH O6IH€KYJH)TypHOFO, JIMYHOCTHOTO U
IMO3HAaBAaTCJIbHOTO PasBUTHA JIUIYHOCTU O6y‘-IaIOHII/IXC$I.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca T€OMETpUU Ha YpOBHE cpemHero oOmiero oOpa3zoBaHusi 00yCIIOBIIEHA
MPaKTHYECKOM 3HAUMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB 00yUEHHS TEOMETPUU B
HamnpaBJI€HUU JIMYHOCTHOTO  pa3BUTHUS  oOydaromuxcs, QopmMupoBaHus  (HYHKIHOHAIHHOM
MaTeMaTU4eCKOi I'PaMOTHOCTH, U3YYEeHHSI IPYTUX yU4eOHBIX AUCHUILINH. PazButue y oOyuaronmxcs
MPaBWJIbHBIX MPEJCTABICHUNH O CYHIHOCTH W TPOMCXOXKJIEHUU TEOMETPUYECKHX abcTpakiui,
COOTHOUIEHUH PEATLHOTO U UJICATIbHOTO, XapaAKTEPE OTPAKEHUSI MAaTEMaTHYECKOW HAyKOU SIBICHUM U
MPOLIECCOB PEaJTbHOIO MHpa, MECT€ TeOMETPUM B CHUCTEME HayK M POJM MaTeMaTUYEeCKOTO
MOJIEIUPOBaHMs B HAy4YHOM IO3HAHMM U B IPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAyYHOI'O
MHUPOBO33pDEHUS Yy4YallMXCsA, a TaKKe KA4eCTB MBIIIJICHUs, HEOOXOAMMBIX s ajanTalud B
COBPEMEHHOM OOIIIECTRBE.

I'eomeTpus siBiIIeTCS OMHUM U3 0a30BBIX NIPEIMETOB HA YPOBHE CPEAHEr0 001Iero o0pa3oBaHus, TaK
Kak o0ecreurnBaeT BO3MOXKHOCTh U3YUEHUs KaK TUCHUTUINH €CTECTBEHHO-HAYYHON HAIIPaBJIEHHOCTH,
TaK ¥ TyMaHUTApHOM.

Jlornueckoe MbIlUIeHHE, (QopMHUpyeMOEe TNpPU HM3YYEHHUU OOYYArOIIMMHUCS TOHSTUHHBIX OCHOB
TE€OMETPUU U MOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEP)KICHHI B XO/€ PEIICHUS FeOMETPUUYECKUX
3aJla4, YMEHHE BBIJBUTaTh U OTIPOBEPraTh T'UIIOTE3bl HEMOCPEICTBEHHO UCIIOIb3YIOTCS IIPU PEIICHUU
3a/1a4y €CTECTBEHHO-HAYYHOT'O KA, B YACTHOCTHU U3 Kypca (GU3UKH.

YMeHue OpPUCHTHPOBATLCA B IMPOCTPAHCTBE HUIPACT CYHICCTBCHHYIO DPOJIb BO BCEX o0nacTax
JACATCIBHOCTH 4YCJIOBCKA. OpHeHTaHI/IH YCJIOBCKAa BO BPCMCHH M IIPOCTPAHCTBEC — HCO6XOI[I/IMOC
YCJIOBHUE €ro COLUaJIbHOIO 6BITI/I$I, (1)0pMa OTPAXKCHUA OKPYKAOUICTO0 MHUPA, YCJIOBUC YCIICHIHOIO
II03HaHHUA U aKTHUBHOI'O npeo6pa303aHI/1ﬂ HeﬁCTBHTeHLHOCTH. OHepI/IpOBaHI/IC MMpOCTPaHCTBCHHBIMUA
o6pa3aMH O6’E>€I[I/IHHCT Pa3HbIC BHUIbI y‘IG6HOI>'I n pr,Z[OBOﬁ JACATCIIBHOCTH, ABJIICTCA OJHHUM M3
HpO(l)eCCI/IOHaJIBHO BAXXHBIX KaY€CTB, IOOTOMY aKTyaJIbHA 3aJda4a (I)OpMI/IpOBaHI/IH y 06y11afoumxc;1
MMPOCTPAHCTBECHHOTO MBIINIJICHUSA KaK Pa3sHOBUIAHOCTH O6p33HOFO MBIIUJICHUA — CYHICCTBCHHOI'O
KOMIIOHCHTA B IOATOTOBKE K HpaKTquCKOﬁ ACATCIIBHOCTH 1TO MHOTUM HaAIIpaBJICHUAM.

Ilenb ocBoeHMsI TporpaMMbl yueOHOTO Kypca «leomerpusi» Ha 0a30BOM ypOBHE OOydeHHS —
obmieoOpazoBarenbHOe U OOMIEKYABTYpPHOE pa3BUTHE OOydaloIIuxcs dYepe3 olecreueHue
BO3MOXHOCTH MPHOOPETEHUSI W WCIIOIb30BAHUS CHCTEMATHUYECKUX T€OMETPHUUCCKUX 3HAHUM U
JCUCTBUH, CEU(PUYHBIX TEOMETPHUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJDKSHUS 00pa30BaHUs IO
CTECUATBHOCTSIM, HE CBS3aHHBIM C MPHKJIAIHBIM HCIIOJIb30BAHUEM FCOMETPHUH.



[Tporpamma no reomerpru Ha 6a30BOM YPOBHE IpeHAa3HAYCHA JUTsS 00YYaIOIIUXCS CPEHEH IIKOJIBI,
HE UCTBITHIBABIINX 3HAUYNTENLHBIX 3aTPYTHEHUI Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Takum
obpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOINME MAaTeMaTHYeCKUe YMEHUS,
CBsI3aHHBIE CO CHENM(UKONH TeOMETpPHH W HEOOXOTUMBIE /sl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 310ro, OHM MMEIOT BO3MOKHOCTh M3yYHTh T€OMETPHIO OoJiee ITyOOKO, €CIi B JaJbHEHIIIeM
BO3HUKHET HCO6XOI[I/IMOCTI) B IrCOMCTPHUICCKUX 3HAHUAX B HpO(i)CCCI/IOHaJH)HOI\/JI ACATCIBHOCTH.

JlocTH)KeHUE LEIH OCBOCHHUS MPOTPaMMBbI 00ECIIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3aj1ad.
[IpuoputeTHbIMH 3a1a4aMu ocBoeHUs Kypca «l'eomerpumn» Ha 6a3oBoM ypoBHe B 10—11 kiaccax
SIBIISTFOTCSL:

e (opMHUpOBaHHE MPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOW KYIBTYPHI U OCO3HAHHE
€€ B3aMMOCBSA3H C OKPYKAIOIIUM MUPOM;

o q)OpMI/IpOBaHI/IC NpeaACTaBJICHNUA O MHOTOIpaHHUKAX U TCJIaX BpallCHUA KaK O BaOXXHEHUIINX
MAaTCMAaTHYCCKUX MOACIIAX, IMMO3BOJAIOHNIUX OIMMChIBATL W HU3Y4YaTb PA3HBIC ABJICHHA
OKPYKAIOIIEro MUpa;

e (¢dopMHpOBaHHWE YMEHHS paclo3HABaTh Ha 4YEPTEkKax, MOJEIIX M B PEaTbHOM MHPE
MHOTOTPAHHUKH U TeJIa BpallleHUS,

e OBJAJIEHME METOJaMH  pELIeHUs 3aJad Ha T[OCTPOEHHUS Ha  HM300paKEHUSIX
MIPOCTPAaHCTBEHHBIX (PUTYD;

L4 (bOpMI/IpOBaHI/Ie YMCEHUS ONIEPHUPOBATH OCHOBHBIMHU ITOHATUAMUA O MHOITOT'PaAaHHHUKaX M TEJIax
Bpali€HUA U UX OCHOBHBIMUA CBOﬁCTBaMH;

® OBJAJICHUWE AITOPUTMAMM DELIEHUS OCHOBHBIX THUIIOB 3aja4; (popMHpoBaHHE yMEHUs
MPOBOAMTH  HECIOXHBIE  JOKa3aTelbHbIE  PACCY;KICHHS] B XOJ€  pElIeHHUd
CTEepEOMETPUUECKUX 33]1a4 U 3a7a4 C MIPAKTUUECKUM COJICPKaHHUEM;

® PA3BUTUC HUHTCIUICKTYaJIbHBIX u TBOPUYCCKHUX CIIOCOOHOCTEH 0 6yqa}0mnxc;1,
M03HABaTEJILHOM AKTHBHOCTH, HCCJICA0BATCIIbCKHUX YMeHHﬁ, KPUTHYHOCTHU MBIIIJICHUA,

e (opmupoBanue GyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHE
pacrno3HaBarh MPOSBICHUS T'€OMETPUYECKUX MOHATHI, OObEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallUsIX W TpPU H3YYEHUU JPYrUX Y4eOHBIX IPEIMETOB,
MIPOSIBIICHHS 3aBUCUMOCTEH U 3aKOHOMEPHOCTE!, OPMYITUPOBATH UX HA A3BIKE TEOMETPUU
Y CO3/1aBaTh F€OMETPUUYECKUE MOJICNH, IPUMEHATh OCBOCHHBIM T€OMETPUUYECKUN ammapar
JUIA pElIeHUs TPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBaTb M OIICHUBATh
MOJIy4YeHHBIE PE3YIIBTATHI.

OTIHUUTEIBHON 0COOEHHOCTEHIO MporpaMMhbl sBJIACTCA BKIIFOUCHHUC B KypC CTEPCOMETPUU B HAYAJIC
€ro0 U3YyUYCHU: 3a1a4, pCHIACMbIX Ha YPOBHC MHTYUTUBHOI'O IMO3HAHHSA, U OHpe,Z[eJ'IéHHLIM 06pa30M
OpraHnu30BaHHasA pa60Ta HaaZ  HHUMHU, qTo CIIO CO6CTBYIOT Pa3BUTHUIO  JIOTUYECKOIO U
MNPOCTPAHCTBECHHOTO MBIIJICHUS, CTUMYJIMPYCT ITPOTCKAHNEC NHTYUTHUBHBIX ITPOLIECCOB, MOTHUBUPYCT
K ,Z[aJ'ILHefIH.IeMy HU3YUYCHHUIO MTPEAMCTA.

Hpe,[[HOLITCHI/IC OTHAETCS HamsI AHO-KOHCTPYKTUBHOMY MCTOAY o6yquI/15{, TO €CTb TCOPCTUYCCKUC
3HAHUS UMEIOT B CBOEI OCHOBE 9yYBCTBCHHOCTD HpeHMeTHO-HpaKTHqCCKOﬁ JIesTeNbHOCTH. PazBuTHE
MMPpOCTPAHCTBCHHBIX Hpe,[[CTaBJ'ICHI/Iﬁ Yy ydJamuxcd B KypC€ CTCPCOMCTpHUU HPOBOAUTCA 3a CUéTt
peumieHrud 3aJda4 Ha CO3JaHUC TIPOCTPAHCTBCHHBIX O6p2[30B U 3a/]ad Ha OICPpHUPOBAHUC
MMpOCTPAHCTBCHHBIMU 06p8.38.MI/I. CO3I[aHI/Ie o6pa?,a MMpoOBOAUTCA C 01'[0p0171 Ha HarimaaHoCTb, a



ONICpUPOBAHUC 06pa30M — B YCJIIOBUAX OTBJICHCHHUA OT HAINIAJHOCTHU, MBICJICHHOI'O M3MCHCHUSA CTO
HCXOAHOTO COACPIKAHMA.

OcHoBHbIE cozepikaTenbHble JUMHUU Kypca «leomerpun» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«[IpsiMple W mJIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekTopsl M KOOpAMHATHI B
npocrpaHcTBe». @DOpMHpOBaHME JIOTMYECKMX YMEHMM  paclpenensieTcsi He TOJIbKO IO
COJIEprKaTeNIbHBIM JIMHUM, HO U 10 rojjaM 00ydeHusl Ha YpOBHE CPEAHEro 001Iero 0opa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylIbTaTaM OCBOEHHUS paboueii
IIPOrpaMMbl, PacHpeAeNEHHBIM 0 rojaM OOydYeHHUs, CTPYKTYPUpPOBAaHO TakUM 00pa3oM, 4YTOObI
OBJIaJICHUE TECOMETPUUECKUMM MOHATHSMU M HABBIKAMHU OCYILECTBISUIOCH IOCJIEA0BAaTEIbHO U
MOCTYIATEIbHO, C COOMIOICHUEM PUHIIHIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B
OOLIYI0 CUCTEMY T'€OMETPUUYECKHX NPEACTaBIECHUN OOy4aromMXcs, paciiupsisi U YDIyomnss e€,
o0pa3ys IpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JTAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Henemoo B 10 kimacce n 1 wac B Hemento B 11 kitacce,
BCeTo 3a JBa rojaa obyuenus - 102 yueOHBIX Haca.



COIAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

HpﬂMbIe H IIJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE MOHATHUSI CcTepeoMeTpuH. Touka, MpsimMasi, IUIOCKOCTb, MpocTpaHcTBO. I[loHsATHE 00
AKCHOMAaTHUYECKOM IIOCTPOECHUM CTEPEOMETPHUM: AKCUMOMBI CTEPEOMETPUU U CIIEICTBUSI U3 HUX.

B3aumHOe pacnosjokeHue MpsMBIX B IPOCTPAHCTBE: IE€pPECEKAIOLIUecs, NapauiejbHble U
CKpemuBaromuecss npsmMele. llapamienbHOCT HPSAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
nmapaJiyICJIbHBIC MMPAMBIC B IPOCTPAHCTBEC, MApalJICIbHOCTD TpéX MPAMBIX; TApaJlJICJIbHOCTDb HpﬂMOﬁ
U IUIOCKOCTH. YINIBI C COHANPABICHHBIMU CTOPOHAMHM; YroJl MEXIY NPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEM: MapajyiedbHbIE IIOCKOCTH; CBOMCTBA MapaUIeIbHBIX IUIOCKOCTEM.
[Ipocreiiiue mnpocTpaHCTBEHHbIE (QUTYpHl Ha IUJIOCKOCTH: TETpaip, KyO, NapajiesenurneNn;
MOCTPOCHUE CEYEHUI.

[lepneHMKyIAPHOCTD NPSIMOM U TUIOCKOCTHU: IEPIEHINKYISIPHBIE MTPSMBIE B IPOCTPAHCTBE, IIPSIMbIE
MapajuleJIbHbIE W TNEPIEHIUKYISIPHbIE K IUIOCKOCTH, INPU3HAK MEPIEHAUKYISIPHOCTH MPSAMOU H
IIJIOCKOCTH, TEOPEMA O MPAMON MEPIEHANKYISIPHON IUIOCKOCTH. YIIBI B IPOCTPAHCTBE: YTOJI MEKIY
MPSIMOM M TUIOCKOCTBIO; IBYTPAHHBIN YroJj, JIMHEWHBIN Yroj AByrpaHHoro yria. [lepnenaukymsp n
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 IJIOCKOCTH, IIPOEKIUA
¢Gurypel Ha MIOCKOCTb. IlepneHNKYIApPHOCTh MIOCKOCTEN: MPU3HAK MEPIEHIUKYIIPHOCTH JBYX
mwiockocteil. TeopeMa o TpEX nepreHIuKyIsIpax.

MHoOrorpaHHuKH

IlonsaTue MHOI'OT'paHHHKA, OCHOBHBLIC OJJICMCHTBI MHOI'OI'PAaHHHKA, BBIIMYKIBIC W HEBBIIIYKIIBIC
MHOTI'OI'PAaHHUKH; pa3BépTKa MHOT'OI'paHHHKA. HpI/I3MaI n-yrojbHas IIpu3Ma; I'paHu WU OCHOBAaHMH:A
IIPU3MBI; IIpsAMas U HAaKJIOHHAas IIPHU3MBEI; OOKOBas U MOJIHAS IIOBCPXHOCTb IIPU3MEI. Hapaﬂneﬂennnez[,
pr[MOYFOJ’IBHBIfI napaiCICIMICa u €ro CBOJICTBA. anaMI/ma: n-yrojibHasga nupamMmuaa, I'paHd U
OCHOBaHHEC IIHPaMUIBI; OoKOBasg M IOJHAs IMOBEPXHOCTh IUPaMHABI;, IIpaBUJIbHAA U yceqéHHaﬂ
nupamMuaa. ONEeMEHTHI IIPHU3MBI U ITHPpaAMUJbI. HpaBI/IJ'IBHBIC MHOI'OTpaHHHUKHU: IMIOHATHEC ITPAaBUJIBHOI'O
MHOI'OI'paHHHUKA, IIpaBUJIbHAA IIpHU3Ma U IIpaBUJIbHAaA ITUpaMuJa; IIpaBUJIbHAsA TPEYroJbHaA IINpaMua
n HpaBI/IJIbeIﬁ TCTPpAdP, KY6 Hpe,I[CTaBJ'IeHI/Ie O IIpaBUJIbHBIX MHOI'OI'PAHHHUKAX: OKTasAp, A10ACKASAP
1 UKOCasp. Ceuenus IIPU3MBI U ITUPAMHUIBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CUMMCTPHUSA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTEHI
CUMMCTPHUH B IMPpaMUJax, MapauICICIIuIICaax, IIPaBUJIbHbIX MHOI'OI'pAHHUKAX.

Brerunicnenue »neMEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, ymibl. [lmomaap OGokoBoi
MOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIalb OCHOBAaHUH, TeopeMa 0 OOKOBOI
MOBEPXHOCTH MpsAMON mpusMbl. [lnomans GOKOBON MOBEPXHOCTH U TMOBEPXHOCTH MPABHILHOM
MMpaMHIbI, TeOpeMa O oA yceu€HHou nupamubl. [lonstue 06 o0béMe. OOBEM MUPAMUIBL,
MIPU3MBI.

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAISIMU MOBEPXHOCTEH, 0ObEMamMu
HONOOHBIX TEIL



11 KJIACC

TeJsia BpameHus

[umuuapuyeckass — MOBEPXHOCTb,  OOpasymomue  HWIMHAPUYECKOW  MOBEPXHOCTH,  OCh
MWIAHAPUIECKON TOBEpXHOCTH. LInmuHap: ocHOBaHMS 1 OOKOBasi MIOBEPXHOCTH, 00pasyromiasi ¥ OCh;
IUI0Ia (b OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OChb U BEPIIMHA KOHUYECKON
noBepxHocTtH. KoHyc: ocHOBaHuEe M BeplinHa, 00pasyromias U OCh; IUIONIaJb OOKOBOW M TOJTHOM
[IOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yolliye U BbICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TMaMeTp; oAb MOBEpXHOCTH chephl. BzauMHoe pacnosiokeHne
cepbl U MIIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe; miomaab cepsl.

N300paxkenue Ten BpaleHus Ha MI0ckocTH. Pa3BépTka MMIMHIpa U KOHYCA.

KomOunaruu ten BparieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONUCAHHBIN OKOJIO cepsl; chepa,
BIIMCAHHAs B MHOTOTPAHHUK, WX TEJIO BPAILCHHUS.

[Tonsite 00 o0béme. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYrOJIHHOTO
napaJulesenuena u ciueacTsust n3 He€. O0bEM munuHIpa, KoHyca. O0BEM mIapa u mIomans cepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOUIAJASMH MOBEPXHOCTEH, 00bEMamu
MMOAOOHBIX TEIL

Ceuenust muMHApa (mapajuieIbHO M MEPHEHAMKYISIPHO OCH), CEYeHHs] KoHyca (MapajiiesibHOe
OCHOBAHHUIO U MPOXOJIsIIee Yepe3 BEpIIMHY), CEUSHUs I1apa.

BexTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTH U B npocTpancTBe. CloKeHHe U BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOPA
Ha yncio. Pa3nokenue Bekropa 1o TpéM HEKOMIUIaHapHBIM BekTopam. [IpaBuio napamienenunena.
Pemennie 3amad, CBS3aHHBIX C NPUMEHEHHWEM NpaBUI JACUCTBUH ¢ BekTopamu. l[IpsmoyronbHas
cucTeMa KoopauHaT B npoctpancTBe. Koopaunarel Bekropa. [Ipocreiimue 3agauu B KOOpAUHATAX.
VYron mexty Bekropamu. CKasipHOE MTPOU3BeIEHUE BEKTOPOB. BrIunCiieHrE YIIIOB MEX Ty IPSIMbIMU
U TocKkocTIMH. KoopimHaTHO-BEKTOPHBIM METOJ IIPH PELICHUH T€OMETPUUYECKUX 3a/1a4.



INNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE ~ pe3ylbTaThl OCBOGHHUS MpOrpaMMbl  ydeOHOro mpenmera «Maremarukay
XapaKTEPU3YIOTC:

I'pazxnanckoe BoCIMTaHME:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON IMO3UIMK OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro OOIIEeCTBa, MPEICTAaBICHUEM O MaTEMAaTUYECKUX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3IMYHbIX CTPYKTYp, SBJICHHUI, MpoLEeayp I'pa)IaHCKOro oOuiecTBa (BbIOOpHI, OMPOCHl U TIp.),
YMEHHMEM B3aWMOJIEHCTBOBATh C COLMAIIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (QYHKUUSMU U
Ha3HAYECHUEM.

HanI/IOTH‘{eCKoe BOCIIUTAHHUC:

c(OPMHUPOBAHHOCTBIO POCCUICKON TpaKJAHCKOM HWIEHTHUYHOCTH, YB)KEHHA K MPOIIJIOMY U
HACTOAIIEMY POCCHUHCKOM MaT€MaTHKH, [IEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM POCCHICKHUX
MAaTeMaTUKOB U pOCCUICKON MareMaTH4eCKOM MIKOJIbI, K UCTIOJIb30BaHUIO ATUX JOCTUKEHHI B IPYTHUX
HayKaX, TEXHOJIOTHUAX, c(hepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM [JyXOBHBIX ILEHHOCTEH POCCHUUCKOTO Hapoaa; c(pOopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM JTOCTKEHUI HayKu
U JESITETbHOCTBIO YU4EHOTO; 0CO3HAHMEM JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMYMBOIO OyAyIIEro.

JcTeTHYECKOE BOCIUTAHHE:

OCTETUYCCKUM OTHOIICHHUEM K MHUDPY, BKIKO4HYAA OCTETUKY MATCMAaTHYCCKUX BaKOHOMepHOCTCﬁ,
O6’LCKTOB, 3a1a4, peHICHHfI, paccymz[eHHﬁ; BOCIHIPUHUMYHUBOCTBIO K MAareMaTUYCCKHM acCIICKTaM
PA3JIMIHBIX BUAOB UCKYCCTBA.

duznyeckoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKHE 3HAaHUSA B HMHTEpPEcax 3J0pPOBOTO M
6e3omacHoro o0pasa KH3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO (30pPOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHATHH U OTABIXA, peryispHas (Gu3nueckas akTHBHOCTD); GU3UUYECKOTO
COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOMN IEATEIHHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPyAY, OCO3HAHUCM HICHHOCTH pr,Z[OJ'IIO6I/I$I; HHTEPCCOM K pPa3INYHbIM C(1)epaM
HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIIBHOCTH, CBA3aHHBIM C MaTeMaTUKONH U eé MNPpUIOKCHUAMHA, YMCHUCM
COBCPLIATH OCO3HAHHBIN BBI60p 6yz[ymeﬁ HpO(I)eCCI/II/I " PCaIn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC
IJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMAaTUICCKOMY O6pa3OBaHI/IIO u caM006p330BaHmo Ha
MPOTAKCHUN BCeEl KU3HH,; TOTOBHOCTBbIO K aKTUBHOMY YY4aCTUIO B PCHICHUUN IMPAKTUYCCKUX 3adavd
MaTeMaTH4YeCKOM HaIlPpaBJICHHOCTH.

IKOJOrnUecKoe BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTBIO 3KOJIOTMYECKOM KYJIBTYPHI, IIOHUMAaHHUEM BJIMSAHUSA COoLIMaJIbHO-
OKOHOMHWYCCKHUX TIPpOHCCCOB Ha COCTOAHUC HpHpO,Z[HOfI U COLMaJIbHOU Cpcabl, OCO3HAHHUCM



100aTbHOTO XapakTepa HKOJIOTHYECKUX MpoOIeM; OpHeHTalMeld Ha TPUMEHEHHE MaTeMaTHYeCKIX
3HAHMUN AJIs pelleHns 3a1a4 B 00JIaCTH OKpY)KAIoIlleH Cpebl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX
BO3MOJKHBIX IIOCJIEACTBUM JUIsl OKPYKAIOIIEH CpPebl.

HeHHOCTH HAYYHOI'0 INO3HAHUSA:

c(hOpPMHUPOBAHHO CTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHONW NPAKTUKH, MOHMMAHMEM MaTeMaTHYeCKOW Haykh Kak c]epbl UYeIOBEYCCKON
JIEATEIIbHOCTH, 3TANOB €€ PAa3BUTHS Y 3HAYUMOCTH ISl Pa3BUTHS LIMBUIIM3ALMH; OBJIAJCHUEM S3bIKOM
MareMaTuKl M MAaTreMaTH4eCKOW KylIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO
OCYILIECTBIIATh NPOEKTHYIO M UCCIEN0BATENBCKYIO IEATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATBI

MerarnpeMeTHBIE pe3yIbTaThl OCBOCHHSI TPOTrpaMMbl  ydeOHOro mpenMera «MareMmarukay
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATbHBIMH no3HaeamMeIbHLIMU oeticmeusimid,
VHUBEPCAILHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMY,  VHUBEPCANbHLIMU — PeSYIsmUGHbLMU
Oeticmeusamu.

1) Ywuusepcanvnvie nosnasamenwvnvie Oeiicmeus, obecneuusaom Gopmuposanue 0OA308blX
KOCHUMUBHBIX NPOYecco8 00yYarouwuxcs (0C8oeHUue Memoo08 NOZHAHUSL OKPYHCAIoue2o Mupa,
npUMeHeHUe T02UeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuti pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBHA:

® BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTeMaTHYeCKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIY NOHATHSIMH;, (DOPMYIUPOBATH OMNpEACNHCHUS MOHSITUM;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KJIAcCU(UKAIIMU, OCHOBAaHUS IJi1 0000IIeHus U
CpaBHEHHUSI, KpUTEPUU IPOBOIUMOTO aHAIH3a;

® BOCIPUHUMATh, (OPMYIUPOBaTH U MPeoOpa3OBBIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OoTpULaTeNbHbIe, EIMHUYHbIC, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIABIATH MareMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuHs B (akTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPKACHUSX; IMpemiaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

¢ JCJIaTb BBIBOAbI C HCIIOJIb30BAHUCM 3adKOHOB JIOTUKHU, ACAYKTHUBHBIX W HWHIAYKTHBHBIX
YMOSaKJIIOquHﬁ, WO?»B.KJIIO‘ICHHﬁ 110 aHAJIOI'H,

® IIPOBOAUTHL CAMOCTOATCIIBHO JO0Ka3aTCIbCTBA MATCMATUYCCKHUX YTBCp)KI[eHI/Iﬁ (HpHMbIC u
oT HpOTI/IBHOFO), BBICTpAUBATh APryMCHTAIIUIO, IIPUBOAUTL HPUMEPBI U KOHTPIIPUMCPBI;
000CHOBEIBATH COOCTBEHHBIC CYXKJCHUS U BBIBOJbI,

e BbIOMpATh cIOCOO perieHns yueOHoH 3a1aul (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELICHNU,
BBIOMpATh HanboJIee MOAXOIAIIMNNA C YUETOM CaMOCTOSTENLHO BbIJIEICHHBIX KPUTEPHEB).

Ba3oBbie ucciienoBarejbcKue AeliCTBUA:

® UCMOJB30BaTh BOIPOCH KaK UCCIIEA0BATEIbCKUIA HHCTPYMEHT MO3HAHUS; (OPMYITHPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTHUBOpEUHE, MPOOIEMy, YCTaHABINBAaTh HCKOMOE M JIaHHOE,
(opMHpOBATH TUIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;



HpOBOI[I/ITB CaMOCTOSATCIBHO CHHaHHpOBaHHbeI 3KCHepI/IMeHT, HCCIICOOBAHUC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MareMaTudeckoro oObeKTa, SBJICHHs, Mpollecca,
BBISABJICHHUIO 3aBHCHMOCT€ﬁ Men(z[y O6'beKTaMI/I, SABJIICHUSAMU, HpOI_[eCCElMI/I;

CaMOCTOSITENIEHO (hOPMYIIUPOBATh 000OIIEHUST U BBIBOJBI M0 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIONIEHUs, WCCIIEOBaHUs, OILICHUBATh JOCTOBEPHOCTh TOMYYCHHBIX PE3YJIBTATOB,
BBIBOJIOB 1 000OIIEHHIL;

IIPOTHO3UPOBATE BO3MOKHOC PA3BUTHEC MPOLCCCA, a TAKIKC BbIABUI'aTh IMPCAIIOJIOKCHUA O
€T0 Pa3sBUTHUH B HOBLIX YCJIOBUSAX.

Pa6ora ¢ undopmaumeii:

BBISBIIATH Je(UIMTH HHGHOPMALIUH, JAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HAa BOMPOC U IS
pelieHus 3a/1a4u;

BbIOMpaTh MHGOPMAIMI0 W3 HUCTOYHHMKOB  pPa3MUHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATh HH(OPMALUIO pa3IUYHBIX BUAOB U (opMm
MIPEICTABIICHHUS;

CTPYKTYpPHPOBaTh HHGOPMAIIHIO, IPEIACTABIATD €€ B pa3IMUHBIX (hopMax, WIUTFOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAAEKHOCTb MHPOPMALIMK TIO CaMOCTOSTENbHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2)  Vuusepcanvuvie KomMynuxamuenwvle Oelicmsus, obecneuusarom  cQoOpMUpO8aAHHOCHb
COYUAIbHBIX HABBIKOG 00YYAIOUUXCA.

OO01menue:

BOCIIPUHUMATh U (OPMYIHUPOBATh CYKICHHS B COOTBETCTBHM C YCIOBHUSIMU M IIENIAMU
0OLIeHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, J1aBaTh IOSICHEHHUSI MO XOJy pEIICHUs 3aJadl, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3ynbTarT;

B X0/ie OOCYXKIECHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXAaeMON TEMbI, MPOOIEMBI,
pelraeMoi 3a/aud, BBICKAa3bIBaTh WJIEH, HAICJIEHHBIE HAa MOWCK PEIICHHUS; COMOCTAaBISAThH
CBOM CYXJICHHUS C CYKJICHHUSIMU JIPYTUX YYaCTHUKOB Juajnora, oOHapy>KMBaTh paziudue u
CXOJICTBO TO3HUIIMIA; B KOPPEKTHOH popme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHNUS;

NPpEACTAaBJIAITE PE3YIbTAThl PCHICHUA 3aJa4u, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA;
CaMOCTOATCIBHO BH6I/IpaTB (1)0pMaT BBICTYIUICHUA C y‘IéTOM 3aa4 IIPpE3CHTAllUu H
ocobeHHOCTEI AyAUTOPUH.

CorpyaHn4ecTno:

MOHUMATh U HMCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHAWBUIYaTbHOU pabOTHI TpU
pelieHny y4eOHBIX 3ajad; MPUHHUMATh IIeNb COBMECTHOM NesTeNbHOCTH, TJIaHHPOBATh
OpraHM3aIMI0 COBMECTHON paboThl, pacmpenensTh BUABl pabOT, JOroBapUBaThCA,
00cyX/1aTh IPOLIECC U Pe3yAbTaT PadoThl; 0000IIaTh MHEHHS HECKOIBKUX JTIOIEH;

y4acTBOBaTh B T'PYIMIOBBIX (GopMax paboThl (0OCykJeHUs, OOMEH MHEHHMH, «MO3TOBbIE
LITYPMBD» U UHBIE); BBITMOJIHATH CBOIO YaCTh PabOThl M KOOPAUHUPOBATH CBOM JECHUCTBUS C
JIPYrUMH 4YI€HAMH KOMaH[bl; OLIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT IO
KPUTEPHIM, CHOPMYTUPOBAHHBIM YUACTHUKAMHU B3aUMOACHCTBUSI.



3) Vuusepcanvuvie pezynamuenvle Oeticmeus, obecneyusaiom Gopmuposanue CMbiCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.

CaMOOPFaHHSaHI/IH:

® COCTaBIATH IUIAH, aJTOPUTM DELICHUS 3a7a4d, BHIOMpaTh CHoco0 pemieHus ¢ y4érom
UMEIOLUXCS  PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PEIICHHH ¢ yI€TOM HOBOI MH(pOpManuy.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMH [IO3HABATEJIbHOU pe(IeKCHUN KaK OCO3HAHMsI COBEpIIAEMbIX AEHCTBUM
U MBICIUTENbHBIX IPOLIECCOB, UX PpE3yIbTAaTOB; BIAaJAETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJISI IIpOliecca U pe3yibTara pelieHnss MaTeMaTH4eCcKoH 3a1a4u;

® [PEIBHUJETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPH PELICHUH 3a/Ja4, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJAEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEM;

® OIICHWBATh COOTBETCTBUE PE3YNIBTATA TN M YCIOBHIM, OOBSICHATH TPUUHHBI IO CTHIKEHUS
WU HENOCTIKEHUS PE3yIbTaTOB JESITEIIBHOCTH, HAXOAHWTh OIINMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3VYJIBTATDBI

10 KVIACC

OHepI/IpOBaTI) MMOHATHAMMU: TOYKaA, IIPsAMaAA, IIJIOCKOCTb.

HpI/IMeHHTB AKCHOMBI CTCPECOMETPUHU U CIICACTBUSA U3 HUX IIPU PEIICHUN T'COMETPUUCCKHUX 3aj1ay.
OHepI/IpOBaTI) MOHATHUAMU: IAPAJJICIBbHOCTS U NCPICHAUKYIAPHOCTD IIPAMBIX U IUIOCKOCTEH.
KJ'IaCCI/I(bI/II_[I/IpOBaTI) B3aMMHOC€ pacCIIOJIOKCHHUEC IIPAMBIX U IUIOCKOCTEH B IIPpOCTPAaHCTBCE.

OnepupoBars NOHITUAMHU: ABYTPAHHBIN yrojl, FpaHy ABYTPAHHOTO yIyia, pedpo IBYrpaHHOTO yIIa;
JTUHENHBIN yroi IBYrpaHHOTO YIIIa; TpaaycHas Mepa JBYIPaHHOTO YIJIa.

OHepI/IpOBaTB MOHATHAMHA: MHOTI'OI'PAHHHUK, BLIHYKHLIﬁ u HCBBIHYKHBIﬁ MHOI'OI'PAaHHHK, 3JICMCHThI
MHOI'OI'paHHHKa, HpaBI/IJ'IBHHﬁ MHOTOT'paHHHK.

Pacnio3HaBaThb OCHOBHbIE BHJBl MHOTOTPAaHHMKOB (NMHpaMuja; MpU3Ma, MPSIMOYTOJbHBIN
napasiesnenumnen, Kyo).

KJ'IaCCI/I(l)I/II_[I/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa${ OCHOBAaHUA 1A KJ'IaCCI/I(l)I/IKaI_[I/II/I (BBIHYKJ'IBIG u
HEBBIITYKJIBIC MHOI'OT'pAaHHHUKHU; IIPABUJIIBHBIC MHOTOTPAHHUKH; NPSAMBIC W HAKIIOHHBIC ITPU3MBI,
napaﬂnenermne;[bl).

OHepI/IpOBaTB MOHATHUAMU: CCKYLIaA IJIOCKOCTh, CCHCHUC MHOT'OT'PAaHHUKOB.

OOBSCHATH IMPUHIUIIBI TOCTPOCHUSA CequHﬁ, HCIIOJIb3YyA METOA CJICOOB.



CTpouTh ce4eHUs MHOTOIPAHHUKOB METOJIOM CJIEI0B, BHIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3
PHUCYHKOB IPOCTBIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3ala4yi Ha HaXOXKXKIACHHUEC ITCOMETPUUCCKHUX BCIIMIUH I10 06pa3uaM HJIK aJIrTOpUTMaMm, NIpUMCHSA
HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IIPpHU PCHICHUH CTAHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha
BBIYHCJICHHUC paCCTOSIHI/Iﬁ MCXKIAY ABYMsS TOYKaMH, OT TOYKHU 0 HpﬂMOﬁ, OT TOYKH OO0 IIIIOCKOCTH,
MCXKAY CKPCIIMBAOIIUMHUCA ITPSAMBIMH.

Pemrats 3a1a4un Ha HAXOX/IEHUE TEOMETPUIECKHUX BEIMYHH 110 00pa3iiaM Uil allrOpUTMaM, TPUMEHSS
W3BECTHBIC AHAIWTHUYECKUE METOJbl IIPM PEUICHUMM CTaHAAPTHBIX MareMaTH4eCKHUX 3a7ad Ha
BBIYMCIICHUE YITIOB MEXAY CKPEIIMBAIOLIMMHUCS MPSAMBIMH, MEXAY IPSIMOM U INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHMKOB (IpHU3Ma, NHpamMuaa) ¢
MpUMeHeHHEeM (OpMYIl; BBIYUCISATh COOTHOLIEHUS MEXAY IUIONIAaIsIMU MOBEPXHOCTEH, 00bEMaMu
10JTOOHBIX MHOTOTPAHHUKOB.

OnepupoBarb NOHATUSAMU: CHMMETPHUSI B TPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh CHMMETPHH; LICHTP,
OCh U IJIOCKOCTh CUMMETPUHU (UTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX Urypax, MpeiCTaBICHHYIO Ha YePTeKax U PUCYHKaX.

[IpumeHsTh reoMeTpuyeckue (QaxThl JUIsl PEeLIEHUs] CTePeOMETPUUECKUX 3aJ]1ad, Mpearnoiararonx
HECKOJIBKO LIaroB peIIeHHUs], €CIH YCIOBUS MPUMEHEHUs 3a/IaHbl B IBHOM opme.

[IpumeHsTH mpocTelIe IporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPH
PELICHUH CTEPEOMETPUUECKUX 3a]1au.

[IpuBoauTh HpHUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HHU, PACIIO3HABATh
MPOSIBJICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHSTh MOydYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peajbHble CUTYAllUH U MPUMEHSTh
M3yYEHHBIE MMOHATHUS B IPOLECCE TIOUCKA PEIlIeHUsI MaTeMaTH4YeCcKl c(OopMYyITHPOBAHHON MPOOIEMBl,
MOJICIMPOBATh peallbHbIe CUTYallUd Ha S3bIKE T€OMETPUH, MCCIEN0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, amrmapara anreOphl; pemiarh MpakTUYecKue
3aJlauu, CBSI3aHHBIE C HAXOXJICHUEM F€OMETPUYECKUX BETUYHH.

11 KJIACC

OHepI/IpOBaTB MNOHATHAMMA: LUIHHIAPHYCCKAsA ITOBCPXHOCTD, o6pa3yroume I_II/IJII/IH,I[pI/I‘leCKOﬁ
MOBCPXHOCTH,; HUIMHAP, KOHNUYCCKAA IIOBEPXHOCTD, O6p213y}0H_[I/Ie KOHHUYECKOM MOBCPXHOCTHU, KOHYC;
C(l)epI/ILIeCKaH MMOBCPXHOCTL.

Pacnio3HaBath Tena BpauieHus (LHIMHAP, KOHYC, cdepa U map).
OOBICHATH CHIOCOOBI MOYYEHUS TEJ BPaILleHHUS.
Knaccugumuponars B3auMHO€ pacioiokeHne chephl U IIOCKOCTH.

OHepI/IpOBaTB IHOHATHAMUN mapOBOﬁ CCTMCHT, OCHOBAaHUC CCIrMCHTA, BBICOTA CCTMCHTA, mapOBOﬁ
CHOﬁ, OCHOBAaHHEC MIApOBOI'0 CJIOA, BEICOTA IIAPOBOTO CJIOA, mapOBoﬁ CCKTOD.



Beruncnsate 00bEMBI W IJIOMIAAM TIOBEPXHOCTEH TeN BpAICHUS, TCOMETPUYECKUX Tl C
pUMEHEHHEM (OPMYIIL.

OmnepupoBars MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONMHCAHHBINA OKOJIO cdephl; chepa,
BIIMCAHHasl B MHOI'OI'PAHHMK WIH TEJIO BPALLECHHUS.

BbruncnsaTe COOTHOLIEHUSI MEXAY TUIOIIAIIMU OBEPXHOCTEN U 00bEMaMHU NIOJOOHBIX TEJ.
N3006paxars nzydaemble PUTYpBI OT PyKH U C IPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIC) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHJ CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BPAILlCHUSI.

W3Bnekath, WHTEpHpETHpOBaTh M NPeoOpa3oBbIBaTh HMHPOPMALMIO O IPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX Urypax, MPeICTAaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BrInoaHATE 1EHCTBUS CIIOKEHUST BEKTOPOB, BEIYUTAHMS BEKTOPOB M YMHOXKEHHUS BEKTOpA HA YUCTIO,
00BICHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a1alo0T.

[IpuMeHATs MpaBWIIO NapAIIIEIETUIENA.

OnepupoBarh MOHATHSAMM: JEKapTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIy BEKTOpaMH, CKAIIPHOE IPOW3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBHI.

HaxonuTk cymMMy BEKTOPOB U IIPOU3BEACHNE BEKTOPA HA YKCIIO, YTOJI MEXAYy BEKTOpaMH, CKaIsipHOE
MIPOU3BEIEHUE, PACKIIaIbIBAaTh BEKTOP M0 JBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBarh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIAMHAT.

[IpumeHsTh reoMeTpuyeckue (GaxThl JUIsl PEelICHUs] CTEPEOMETPUUYECKUX 3aJ1ad, MPeanoiararommnx
HECKOJIBKO LIaroB pelIeHHUs], €CIH YCIIOBUS MPUMEHEHUs 3a/IaHbl B IBHOHM opme.

Pemars HpOCTCfII.HPIC reOMETPUUCCKUEC 3aa491 Ha IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O METOAA.

Pemars 3aJa4u Ha O0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHONIICHUM U HaXOXIACHUC I'COMETPUUCCKUX
BCJINYHMH I10 o6pa3uaM HIIN aJITOpUTMaM, IIPUMEHSAA U3BECTHBIC METO/AbI ITPU PEIICHHUHU CTaHJAAPTHBIX
MaTCMAaTHYCCKHUX 3a1a4.

HpI/IMeHHTB HpOCTCﬁH.IPIC MporpaMMHBbIC CPCACTBA U JICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTECMBI ITPpU
PCUICHHUU CTCPCOMCTPHUUICCKUX 3a1aY.

HpI/IBOI[I/ITb MNpUMEPbI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOAC U KH3HH, PACIIO3HABATH
MMPOABJICHHUEC 3aKOHOB I'€OMETPUN B HCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA IMPAKTHUKC: aHAJIM3UPOBATH PCAJIbHBIC CUTyallud U NTIPHUMCHAITH
HU3YUYCHHBIC ITOHATHA B IIPOLECCC NMONCKA PCIICHUA MaTCMATUYICCKHU C(i)OpMYJ'IHpOBﬁHHOfI HpO6J'IeMLI,
MOZACIUPOBATE PCAJIBHBIC CUTYAllUW HaA A3BIKC I'COMETPUH, UCCIICAOBATH NMOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHUEM I'COMETPUICCKUX MOHATUH U TEOpPECM, arrapara anre6pbl; pemaTrsb MPAKTUYCCKUC
3a1a4M, CBA3AHHBIC C HAXO0XKXJICHUCM I'COMCTPHUICCKUX BCINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBO 4acoB DJIEKTPOHHBbIE
Ne | HaumeHoBaHue (poBbic)
n/ | pasienoB H  TeM Beer | Konrtpoibhsl | IIpakTHYecKH | ofpasoBaTebHbIe
| porpamMel 0 e padoThl e padoThbI pecypcbl
Bretenie 5 bubmuoreka LHOK
1 s 10 https://m.edsoo.ru/1¢209e
CTEPEOMETPHIO 37
[Ipsimble 51
EHE zzo ;:;ITBG B bubnuoreka HOK
2 pocTp ) 12 1 https://m.edsoo.ru/1¢c209e
[TapannensHOCTH 37
MIPSIMBIX " -
IO CKOCTEHN
[TepnenagukynsipHOC bubnunorexa LHOK
3 |71 MIPSIMBIX ul 12 https://m.edsoo.ru/1c209e
IJIOCKOCTEN 37
Vbl MEXITY Bbubmmoreka HOK
4 | npsAMbIMH u| 10 1 https://m.edsoo.ru/1¢209¢
IIJIOCKOCTSIMHU 37
bubnuoreka LHOK
5 MHoOrOrpaHHUKH 11 1 https://m.edsoo.ru/1c209¢
37
N bubnuoreka LHOK
6 OObEMb1 9 1 https://m.edsoo.ru/1c209¢
MHOTOTPaHHUKOB 37
[ToBTOpEHue: bubnuoteka LHOK
7 CeueHus, 4 1 https://m.edsoo.ru/1¢209¢
PacCTOSTHUS U YIIIbI 37
OBIIEE KOJIMYECTBO
YACOB IO | 68 5 0
[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue

Ne (uudposbie)

n/n PasaciIoB U TEM Beero KonrpoabHnsie | [IpakTuyeckue o0pa3oBare/ibHbIe
porpamMMel padoThI padoThI pecypcebl

bubmuoreka [IOK
! Tena spamenms | 12 https://m.edsoo.ru/1¢209¢37
N bubmmorexa [IOK

2 OOnEMEL TEn > ! https://m.edsoo.ru/1¢209¢37
BexTopsl 1

3 KOOpJUHATHI B 10 1 bubmorexa HOK

P https://m.edsoo.ru/1¢209¢37
MPOCTPAHCTBE
[ToBTOpEHUE,

4 0000mIeHME, 7 | bubmuoreka [{JOK
CHCTEMaTH3aIs https://m.edsoo.ru/1¢209¢37
3HAHUHI

OBIIEE

KOJIMYECTBO

YACOB I1O 34 3 0

I[TPOI'PAMME
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