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MNOACHUTEJIbBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «l'eoMeTpus» 0a30BOro YpOBHS JJIsi OOYJAFOIITHXCSI
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeIHEro oOmEero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
OPEIbABISEMBIX K MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPAJUIMKA POCCHUCKOTO OOpa30BaHMUA.
Peamuzanust  mporpamMmbl  o0ecrieUyMBaeT  OBJAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCIIOBJICHA TPAKTHYECKONH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUpPOBAHUS
(GYHKIIMOHATBPHOW MAaTEMaTHYEeCKOH TPAaMOTHOCTH, HM3Y4YCHHS JAPYTrUX YYeOHBIX IUCIUILIUH.
PazButne y oOydaromiuxcsi NMPaBHJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHHH PEAbHOTO U HJCaTbHOI0, XapaKTepe OTPaKEHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEJAMETOB HA YPOBHE CPEIHETr0 OOIIEro
0o0pa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOKHOCTh HM3YYCHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MplIluIeHUE, (GopMHUpyeMoe NpU HM3yYECHUH OOYYAFOIIMMHUCS TOHSITHHHBIX
OCHOB T'EOMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYCCKUX YTBEPXKICHUI B XOJIe pEIICHUS
TEOMETPHYSCKHUX 3a/lad, YMEHHE BBIIBHUTAaTh M OIPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUWH 33/7ad €CTECTBEHHO-HAyYHOTO IIHMKIJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0macTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJUMOE YCIIOBHE €ro COLMAIbHOTO OBITHS, (opMa OTpa)KEHUS OKPYKAIOIIEro MHpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  ACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSIET pa3Hble BUAbI Y4EOHOH U TPYI0BOi
JESTSIIbHOCTH, SIBJISICTCS OJHHUM W3 TPOQPECCHOHATHHO BAKHBIX KAueCTB, TOITOMY aKTyallbHA
3ama4a GOpMHUPOBAHUS y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMITOHEHTa B TIOATOTOBKE K MPAKTHYCCKOH
JESTENIbHOCTH 110 MHOTHM HAaIlPaBJICHUSM.

[lenb ocBoeHMs porpaMmsbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUs
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NeNcTBU, cienu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJIOJKEHHS 00pa30BaHUsI 1O
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHUEM I€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS OO0YyYaroIIuXCs
CpeIHEeH MIKOJIBI, HE HCIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOMTH
o0ImIre MaTeMaTHYECKUEe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE JIIs
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
Oosee TIIyO0OKO, €CITM B JalIbHEHIIIEM BO3ZHUKHET HEOOXOJANMOCTh B TE€OMETPUYCCKUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTrokeHue el OCBOCHUS MPOTPaMMBbl 00€CTIEUNBASTCSI PEIICHHEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHbIMU 3aauaMi OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:
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e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KyJIbTyphl U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTHUYECKUX MOJEINSX, MO3BOJSIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUSI OKPY>KAIOIIIETO0 MUPA;

e (opMupoBaHHE YMEHHs pACIIO3HABAaTh Ha 4YEPTEXKax, MOJCIAX M B PEATbHOM MHUPE
MHOTOTPaHHUKU U T€Jla BpallCHMUS,;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMU O MHOTOIpAaHHHMKAaX H
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OpPMUPOBAHHE YMEHHUS
IPOBOJAUTHL  HECJIOXHBIE JOKa3aTellbHble  pAacCyXkJECHHS B  XOJe  pELICHUS
CTEPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TTOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUSX W MPU H3YUYEHUU IPYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OopMynHpoBaTh UX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar Juis pelIeHUs NPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajad, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO T[IO3HAaHUA, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKAHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenue OTHAETCS HArJAJHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHus, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX IMPEACTABICHUM Yy ydaluxcs B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHs 33/a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOIUTCS C
OTIOPOi Ha HAIISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOIO COJIEPKaHNUS.

OcHoBHBIE copepaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble M IJIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JIOTUUECKUX YMEHUN PaclpeAesieTcsl HE TOIbKO
Mo COJEp)KaTeIbHbIM JIMHUSIM, HO W TIO TojJaM OOyYeHHs Ha YpPOBHE CPEIHEr0 OOIIEero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM 0 TogaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKHMMH  TOHATUSIMHM UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronuxcs,
pacmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydyenue reomerpum orBoauTcsa 2 yaca B Hexento B 10 kmacce n 1 yac B Hememo B 11
KJ1acce, BCero 3a jiBa roga oOyueHus - 102 y4eOHBIX yaca.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMeTpuH. Touka, npsmasi, MI0CKOCTh, MpocTpaHCTBO. IlonATHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemBampomyecss npsamsle. llapannensHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IIocKocTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTU: TETPadp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOI'DAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHUKa. [Ipu3ma: n-yroiapHas npusMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamupa: n-yroiapHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/bl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHAasl TPEyroibHasl MUpaMuia U MpaBWIbHBIN TeTpasap; KyO. IIpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napaieienurneiaX, IpaBuIbHbIX MHOTOTpaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuiabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[MunuHIpryeckas TOBEPXHOCTh, O0Opa3ylollue IUINHIPUYECKONH TMOBEPXHOCTH, OCh
MATUHAPUYECKONU TTOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3yromas u
0Cb; IUIOMIaAh OOKOBOI M TIOTHON MOBEPXHOCTH.

KoHnnueckass mOBEpXHOCTh, OOpa3yronue KOHWYECKOW IOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OOpa3yromias W OCh; IJIOMAIb
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OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO MW NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. CIOXKEHNE U BBIYMUTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKalIpHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.
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IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pEe3yNbTaThl OCBOEHUS NpOrpamMmbl ydyeOHoro mpenmMera «MaTemaTHKa»
XapaKTepU3yOTCSL:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXJAHCKOW IO3UIMM OOydaroulerocs Kak akTHBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TIPakAaHCKOrO OO0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMIMU 1 Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHMCKOM Ipa)1aHCKOW MAEHTUYHOCTH, YBaKEHHUS K MPOLUIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHMCKMX MaTeMaTHKOB M POCCHHMCKON MaTeMaTH4eCKOH HIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO MOBEJCHUS, CBSI3aHHOIO C MIPAKTUYECKUM IMPUMEHEHUEM
JOCTUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMUUBOrO OYAYILIETo.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOILIEHHMEM K MHpPY, BKJIKOYas OICTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyk ICHUH; BOCIPUUMUYHUBOCTBIO K
MaTeMaTHYECKUM aClIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUsS B HHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBBIO
(310poBO€e mMHTaHUe, COATAHCUPOBAHHBIN PEXXUM 3aHATUNH M OTIbIXa, pPeryisipHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATEIBHOCTBIO.

TpyxoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iMyHbIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMAaTUYECKOM HAaIIpaBIECHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7ad B 00JIacTU OKpYXKaroulei cpelpl, MIIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOHN MPAaKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cdepbl
4eJI0BEUYECKON JEATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTe€MaTHUKW M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEeJACTBOM IO3HAHUS
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MHpa; TOTOBHOCTBIO OCYUIECTBJISITh NPOEKTHYIO U HCCIEAOBATEIIbCKYIO JIESITEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTruka
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306b1x
KOZHUMUBHBIX NPOYECCco8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBble Jlornyeckue AecTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSITHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUsI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN NMPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JIJIsI 0000IIeHNUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBISATH MaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUUs B (haKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JlefaTh BBIBOJIBI C HCIIOJH30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUM (TpSMbIC
U OT TMPOTHBHOTO), BBICTpAWBATh AaAPryMEHTALUIO, MPHUBOJAUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHMBAaTh HECKOJIbKO BapHUaHTOB
peleHus, BbIOUpaTh Haubomee MOAXOASAIMIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTe/IbCKue 1eHCTBHA:

® CNOJNBb30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
dbopMyIHpOBaTh BOIPOCH, (PUKCUPYIOIIKE MPOTUBOPEUnE, MpodieMy, YyCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSTENIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThuyecKoro oOBeKTa, SBIEHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKy 00BEKTaMHU, SBIICHUSIMH, TIPOIECCAMU;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOIMIEHMS U  BBIBOABI 1O  pe3yabTaTaMm
MpOBEAEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [IPOrHO3MPOBATh BO3ZMOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmaumeii:

® BBIBIATH ACPUIUTHI WH(POPMAIINU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIMPOC U
JUTSL pellieHus 3a/1a4u;

e BpIOMpaTh WHPOPMAIMIO U3 WMCTOYHUKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MpeJICTaBICHHUS,

® CTPYKTypupoBaThb HUHGOpMAIUIO, MPEACTaBIsATh €€ B  pPa3NIUyHbIX  ¢opMmax,
WITIOCTPUPOBATh IpaUuecKy;
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® OIEHUBATh HAASKHOCTh HH(OPMANMU MO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMYHUKamueHble Oelicmsus, 0becnedusaom cQopmuposaHHocms

COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Oo0menne:

® BOCIPHUHHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
oOlIeHusl; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

® B XOJ¢ OOCYXKICHHS 33J]aBaTh BOIIPOCHI 11O CYIIECTBY O0CYKIAEMON TEMBI, TIPOOIEMBI,
pemaeMoil  3adaud, BBICKA3bIBaTh HJCU, HAICJICHHbIE HA TIOUCK PEIICHUS;
COMOCTABJISITH CBOU CYXIEHUS C CYXACHUSIMH JIPYTMX YYaCTHUKOB JHMAaJora,
0oOHapyXUBaTh Pa3IMUME U CXOJICTBO TO3UIIHIA, B KOPPEKTHOH (hopme GPopMyTHpOBaThH
pa3Horjacusi, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTAThl PEIICHUS 3a7add, YKCIIEPHUMEHTa, UCCIICIOBAHHUS, TPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3aJad IMpe3eHTAIMH U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIUBUIYATbHOU pabOTHI
OpU pelieHud Y4eOHBIX 3aj]ay; MNPUHUMATh 1Eeldb COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, pachpeneNsaTh BHABI PadoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTFOJICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMbD» W UWHBIC); BBINOJIHATH CBOIO YacThb pabOThl UM KOOPAUHHPOBATH CBOU
JEHCTBUS C IPYTHUMH YWICHAMH KOMaH/Ibl; OIICHUBATH KA4eCTBO CBOETO BKJIaJa B OOIINIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUS.

3) Vuusepcanvnvie pecynamuensie oevicmsus, obecneuusarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusaunus:

®  COCTaBIATH IUJIaH, AITOPUTM PEILICHUS 3a7auH, BBIOUPATh CIIOCOO PEIeHUs C YIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OpMAIIHH.

CaMOKOHTpPOJIb:

® BIQJICTh HABBIKAMH IT03HABATEIIPHOW pe(IIeKCHH KaK OCO3HAHHUS COBEPIIIACMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pE3yNbTaTOB; BIAJETh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pe3yibTaTa pPelieHUS MaTeMaTHYeCKON
3a/1a4u;

® MpeABHACTH TPYTHOCTH, KOTOPHIC MOTYT BO3HHUKHYThH NIPH PEIICHUH 3a7a4d, BHOCHTH
KOPPEKTHUBBI B JISATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, NaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OICHUBATh COOTBETCTBHE pE3yJbTaTa I H YCIOBUSAM, OOBSCHATH TPHYUHBI
JOCTYDKCHHUS WJIM HEJIOCTHIKEHUS PEe3yJbTAaTOB JEATCILHOCTH, HAXOIWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
OrniepupoBaTh NOHATUSAMU: TOUKA, MPSMasi, IIIOCKOCTb.
[IpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKUX
3a/1au.
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OnepupoBaTb NOHATHUSAMU: NAPAVIEIBHOCTh U NEPHEHAMKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccuguiumpoBarh B3aUMHOE PaCOI0XKECHHUE TPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYIPAaHHBIA Yroj, TpaHWU JABYIPAHHOTO yriia, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJ ABYrPAHHOIO YIJia; TpajyCcHas Mepa JIBYTPaHHOTO yIJia.

OnepupoBaTh MOHSITUSIMHU: MHOTOTPAaHHHUK, BBIYKJIBI M HEBBITYKJIBIH MHOTOTPAaHHUK,
9JICMCHTBI MHOI'OI'PAaHHUKA, HpaBHHBHBIﬁ MHOTI'OT'paHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOIbHBIHI
napajuiesienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHWs Ui Kiaccuukanum
(BBIHYKJIBIG U HCBBIIIYKJIBIC MHOTOTPAaHHHUKH, IPAaBUJIbHBIC MHOTOTPAaHHUKH; TIIPSAMBIC U
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIATIC/IbI ).

OHepI/IpOBaTb IMOHATHUAMU: CCKYILas IIIOCKOCTh, CCHCHHUC MHOT'OI'PAHHHUKOB.

OOBSACHATH MPUHIIUIIBI TIOCTPOCHUS CEUCHHIA, UCIIOJIb3YS METOT CIIC/IOB.

CTpOI/ITB CCUCHUA MHOTI'OTpaHHHKOB MCTOAOM CJICAOB, BBLINIOJIHATH (BI)IHOCHBIG) IIJIOCKUEC
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemratn 3aga4u Ha HaxXO0XICHUC TICOMCTPHUYCCKUX BCJIWMYHUH I10 06pa311aM HJIn
QITOPUTMaM, TPUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEHICHUU CTaHAapTHBIX
MAaTEMATUYCCKUX 3ada4 Ha BBIYHUCIICHUC paCCTO?[HI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKIy CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemratn 3a4a4u Ha HaxXO0XIACHHUEC TCOMECTPHUYCCKUX BCIWYHUH I10 06pa311aM 01040
QITOPUTMaM, MPUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUU CTaHAapTHBIX
MAaTCMAaTUYCCKUX 3aa4 Ha BBIYUCIICHHUEC YIJIOB MCKAY CKPCIIHMBAIOIIMUMHCA MPAMBIMU, MCKAY
NPSIMOM U TUIOCKOCTBIO, MEXK]TY IJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Boruucasate 00bEMBI U TIJIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMU/IA) C
npUMEHEHHEeM (GOpMyJ; BBIYHMCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TOBEPXHOCTEH,
00BbEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CUMMCTPUH; HCHTP, OCh U INIOCKOCTh CUMMETPHUU q)Hl"ypBI.

W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPEJCTABICHHYIO Ha YepTekaxX U pUCYHKaX.

[MpumensaTp reomeTpuueckue (aKTbl Ui  PEHICHUS CTEPEOMETPHUYECKUX — 3ajad,
NPEIOIarafoliX HECKOJIBKO IIaroB PEIICHHUsS, €CM YCJIOBUS NPUMEHCHHS 3a/JaHbl B SIBHOM
dopme.

[IpuMeHATs IpocTeWIIne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoauTE NpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEHM B TNPUPOAE M KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAIBHBIE CUTyalud W
OPUMEHSATh  M3YYCHHBIC TOHATHUS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHUYeCKU
chopMyTUpOBaHHON MPOOJIEMBI, MOJEIMPOBATh peajbHbIE CHUTYyallMd Ha SI3BIKE TEOMETPHUH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HCIOJIb30BAHUEM T€OMETPUYCCKUX TOHATHH U TEOPEM,
armapara anre6p1;1; peumiaTh MPAKTUYCCKUEC 3a1a4U, CBA3aHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSTUSMU: LWIMHIpUYECcKast IIOBEPXHOCT, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTHU, KOHYC; cepuyecKas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).
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OOBACHATH CITOCOOBI MOJTyYSHHUS TEJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pactofiokeHHE cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
[IapOBOM CJION, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIA TTOBEPXHOCTEH TEJI BPAIICHUS, TEOMETPUUYECKUX TET C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIIMCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BiMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIllCHUS.

BbIuuciATE COOTHOMICHHUSI MEXIY IUIOIAASMHU IOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUTYpbl OT PYKM M C TIPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BEIHOCHBIE) IJIOCKUE YEPTEIKU U3 PHCYHKOB MPOCTHIX 00BbEMHBIX (pHUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAI[CHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BHIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE 1EHCTBUS CIIOKEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHHU 00JIa/1alO0T.

[TpuMeHsTh paBUIIO Hapaieienuea.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB U MPOM3BEJCHHE BEKTOPA HA YHMCIIO, YTOJl MEKIY BEKTOPaMU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reoMmerpuueckue (akTbl s pELIEHUS CTEPEeOMETPUYECKHX  3ajad,
MPEANOJaraloluX HECKOJIbKO IIaroB PEIICHMs, €CIM YCIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOMU
dbopwme.

Pemarp nmpocreiiime reoMeTpUYECKUE 3a1a4yl Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemate 3agauM Ha J0Ka3aTe€IbCTBO MAaTEMaTHYECKMX OTHOLIEHUH M HaXOXICHUE
F€OMETPUUYECKHUX BEJIMYMH MO 00pas3lam WM aJIropuTMam, IPUMEHSsT U3BECTHbIE METOJbI MpU
pELICHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[TpuMeHsTh TpoCTeHlne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTh, TpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONydyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTM3UpPOBATh PEajbHbIE CUTYallMd U
NPUMEHATh U3Y4YEHHBbIE TOHATHUA B  MPOLIECCE TOMCKA  PEIIeHUS  MaTeMaTH4eCKH
chopMyJIMpPOBaHHON MpPOOJIEeMbl, MOAEIUPOBATh pPEaJbHbIE CHUTYyal[Md Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmnapara ajireOpsbl; peniaTb NpakTUYecKue 3a/1a4u, CBsI3aHHbIE C HAX0XACHHUEM IeOMETPHUECKHUX
BEJIUYMH.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 22 ot 07.05.2024. UcnonHutens: Cagpikos J1.M. 0 AIEKTPOHHbINA
CrpaHunua 10 u3 13. CTpanuua cosaara: 07.05.2024 17:52 =¥ TATAPCTAH



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpamMMsl Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 10
) IIpsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTL HPSIMBIX U 12
IJIOCKOCTEN
4 YTIiel MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1
5 MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0

[okymeHT co3aaH B anekTpoHHon copme. Ne 22 ot 07.05.2024. NcnonHutens: Cagpikos J1.M.
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001EeHNE, 7 1
CUCTEeMaTH3allHsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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Jluct cornacoBaHus k gokymeHTy Ne 22 ot 07.05.2024
WunumnaTop cornacoBanus: CagbikoB J1.M. OQupekTop
CornacoBanue nHnyumpoBaHo: 07.05.2024 17:52

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Capeikos [1.M. 07.05.2024 - 17:53
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