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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepasbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEeIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOYCBBIMHU KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUHU JMYHOCTHOTO PA3BHTHUS OO0yJaromuxcs, (GOpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3y4YEHUS APYTruX Y4YeOHBIX TUCIUILINH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPAKIIMA, COOTHOIICHUH PEAIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHus
MaTeMaTUYECKON HAyKOMW SIBJICHUU U MPOLECCOB PEAJTLHOI0 MHUpPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1allTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BbIX IPEAMETOB HA YPOBHE CPEIHEro OOILEero
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbluieHre, GopMupyeMoe MpU H3YUYEHUU OOYYAOIIMMHCS TMOHATHIHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJE pPEIICHUS
TEOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTHpPOBaThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
JEeSTENIbHOCTH 4yenoBeka. OpreHTaIus yeloBeka BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €0 COLUANBHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHUs NENCTBUTENBEHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3Hble BUABI YUeOHOU M TPYIOBOH JESITEIHHOCTH,
ABIISIETCS OHUM U3 TPO(ECCHOHATBPHO BaXXHBIX KAuecTB, IIOITOMY aKTyalbHa 3ajaya
dbopMupoBaHUS y 00yUaIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJIEHHS KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTHM HampaBJICHUSIM.

[lenb ocBoeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUYEHUS
— 00meo0pa3oBaTeIbHOE U OOIMIEKYJbTYPHOE Pa3BUTHE OOYYAIONIUXCS dYepe3 OoOecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUSI CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U
NeHCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIETITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHEIHNALHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IpeIHA3HAYEHA AJIs 00YJaroIIUXCs CpeiHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanus. Takum oOpazom, oOydarommecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHUS, CBSI3aHHBIE CO CIeNU(UKON TeOMETPHH U HEOOXOIUMBIE IS KU3HH B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETpUI0 OoJee
rIyOOKO, €Clii B JAJbHEWINEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
npohecCuOHaNBbHOM NeSTeNbHOCTH.



JlocTikeHue el OCBOCHUS NMPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJISIOIIMX ONMUCHIBATE M U3yYaTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEpTEXaxX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
POCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUAMU O MHOTOTPaHHMKax W
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (OopMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  o0ydarommuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHSATHI, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TEOMETPUYECKUI  ammapaT JUIsi pelmeHus MPaKTUKO-OPUEHTHPOBAHHBIX — 3aad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTYYE€HHbIE Pe3yJIbTaThlI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPHUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE MHTYUTHUBHOIO MO3HAHMS, U ONPEIeNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
IPOCTPAHCTBEHHOI'O  MBIIUICHHS, CTUMYJIUPYET MpPOTeKaHWEe WHTYUTHUBHBIX IIPOLIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Tpeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHMs, TO €cTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH Y YUALIUXCS B Kypce CTEPeOMETPHH
NPOBOJUTCS 3a CUET pEHIeHHs 3ajad Ha CO3[aHHe TPOCTPAHCTBEHHBIX OOpa3oB W 3ajad Ha
ONEepHPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HaTrJSITHOCTD, 8 ONIEPUPOBAHKIE 00Pa30M — B YCIOBHUSAX OTBIICUEHUS OT HATJISITHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena Bpamenus», «Bekropsl u
KOOPJAWHATHI B IPOCTPaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacTpeessieTcs He TOJIBKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM 0 TogaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJEHUE TIEOMETPUYECKMMU MOHATUSAMHM M  HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJEHHEM NPUHIMIIA TMPEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HaHUS BKIIIOYAIHNCH B OOIIYIO CUCTEMY I€OMETPUYECKUX IPEACTaBICHUI 00yJaromuxcs,
pacuupsis ¥ yriayosnsis e€, o0pas3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMeTpuH. Touka, npsmasi, INIOCKOCTb, POCTpaHCTBO. 1lonATHe
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IuIocKkocTel. [Ipocreiinme npocTpaHCTBEHHbBIE (PUTYPHI HA MNIOCKOCTH: TETPA3IP,
KyO, nmapajuienenumnes; nocTpoeHue CeueHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IHpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYIIIPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHANKYIIIPHON IIIOCKOCTH.
VYTIiel B IPOCTPAHCTBE: YIOJI MEKAY NMPSAMOU M TNIOCKOCTBIO; ABYIPAHHBIN Yo, JINHEHHBIA Yroi
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH N0 IIIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MIIOCKOCTH, MPOEKLUs (PUrYphl Ha TIOCKOCTh. IlepneHuKyasspHOCTb
IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYJISIPHOCTH JABYX IUlOcKocTted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yroiapHas npusmMa; rpaHu
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHUpPaMHbl; OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMMU[IBL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/Jia; paBUiIbHAs TPEYToJIbHASI TUPaMK/JIa U IPaBUIIbHBIN TeTpasap; KyO. [Ipeacrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKadAp U ukoca’ap. CeueHus Mpu3Mbl U TUPAMUBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DNEeMEHTB CUMMETPUH B TUPaMUJax, apauleenune1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIAJb OCHOBAaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomanas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MUPAMHUJIBL, TEOPEMa O TUTOIIAIN Yceu€HHOM mupamuabl. [lorstre 06 00péme. OOBEM MupamMuIsbl,
IIPU3MBI.

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

11 KJIACC

Tesa BpameHus

[{umHapuyYecKass MOBEPXHOCTb, 00pa3ylolie IMJINHAPHYECKOW MOBEPXHOCTH, OCh
LWINHAPUYECKONW MoBepXHOCTH. [{MnnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 0Opa3yroliMe KOHHYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OocHOBaHME M BeplIMHA, 0Opa3ymoomas W OCh; IJIONIAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnoioxeHue cepsl U IIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; miouanb chepsl.

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

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

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJIBHOT'O NapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mmapa
U TUIOIIAb Chephl.

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

Ceuenust mwiMHApa (MapauiebHO MW NEPHEHAMKYJISIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalspHOE MPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IMpOrpamMmbl ydueOHoro mnpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3HMIMH OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN IPasKIaHCKON UACHTUYHOCTH, YBRXKEHHUS K MPOLLIIOMY U
HaCTOSIHIGMy pOCCHfICKOfI MaTEMAaTUKH, HCHHOCTHBIM OTHOIIICHUEM K JOCTHUXXCHUAM pOCCPIfICKI/IX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKECHUU B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIOUasg JCTETHUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHH, pacCyKIeHUW; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJIly, OCO3HAHHWEM IEHHOCTU TPYIOJIIO0US; UHTEPECOM K Pa3TMYHBIM
chepam npodeccHoHaTBbHON NEeITETbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyliei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3K0.]'I01"H‘—ICCKOI71 Ky.]'II)TypI)I, IIOHUMAHUEM BJIUAHUA COLUAJIIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHsl 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MTOCJEACTBUI JJIsI OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKOUN JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUA IIMBUIN3AIINH;
OBJIAACHUEM A3BIKOM MATCMAaTUKH U MaTCMaTHqCCKOﬁ I(y.]II:TypOﬁ KakK CpeILCTBOM ITO3HAHUA ana;



TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U UCCIIEA0BATENBCKYIO I€ATEIbHOCTh MHIUBUIYAIBHO
U B TpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapakTEpU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble jornyeckue aeicTBUs:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIYy TOHATUSIMH; (HPOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSAX; MPEaratb KPUTECPUH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASIIUN ¢ YIETOM CaMOCTOSITENTFHO BBIJEICHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATh CBOK MO3HIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHWS W BBIBOJABI TIO0  pe3yjbTaTaM
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHNUS, OICHUBATh JOCTOBEPHOCTH MONYUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEITOJIOKCHHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO PA3IUYHBIX BUAOB U (POpM
MPEJICTaBICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pasiM4HbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuegnwle oeticmeus, odecneyusarom c@opmuposanHoCms

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CY1aeMOW TeMbl, IPOOIIEMBI,
pelaeMoi 3a1a4k, BBICKa3bIBaTh UJIEH, HALICJICHHBIC HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CY)KJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB J1Majora, OOHapy>KUBaTh pa3inyuue
U CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme (opmynnpoBaTh pasHOIJIACHs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U HHIUBHIyaTbHON paboThI Ipu
pemeHnn y4eOHBIX 3a/1a4; MPUHAMAThH 11€JIb COBMECTHOM JEesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTh BHIbI paboT, JOroBapUBATHCS,
00CcyX1aTh MPOIECC U Pe3yJbTaT paboThl; 000011aTh MHEHHUST HECKOIBKHX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS
C APYTUMH YWICHAMH KOMaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlClo8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auu, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJAJCTh HABbIKAMU IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUI M MBICIUTENBHBIX TPOLECCOB, HX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeUIeHHs MaTeMaTHuecKOi
3a/1a4u;

MPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJbTaTa MU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPSAMas, MJIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH I€OMETPHUYECKHUX
3azad.

OnepupoBaThb MNOHATHUSMU: NAPaUIEILHOCTh M MNEPIEHIAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE pacioioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHWd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABHIIbHBIM MHOTOIpPaHHUK.

Pacno3naBate OCHOBHBIE BBl MHOTOTPAHHUKOB (MHMpaMuja; MPU3Ma, MPSMOYTOIbHBIN
napasuienenumnes, Kyo).

KrnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUS JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHUKH, TMPSAMBIE U
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIE/IbI ).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUSI CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEkH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOX/IEHUE FEOMETPUUECKUX BEJMUUH 110 00pa3lam WiH alropuTMam,
NpUMEHSST U3BECTHBIE aHAJUTUYECKHE METOJBI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3a]a4 Ha BBIUMCIIEHUE PACCTOSIHMM MEXIY ABYMS TOYKaMM, OT TOUYKH 0 HMPSAMOM, OT TOUYKH JIO
TUTOCKOCTH, MEXK]Ty CKPETIUBAIOIIUMUCS TPSMBIMH.

Pemiate 3a1aun Ha HAXOXIEHUE FEOMETPUUECKUX BEJTMUUH 110 00pa3lam WiH alropuTMam,
NpUMEHSST U3BECTHBIE aHAJUTUYECKHE METOJbI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3aJa4 Ha BBIYHMCICHHME YIJIOB MEXIY CKPEIIMBAIOIIMMUCSH NPSIMBIMH, MEXAY HpsSAMOH Hu
TUTOCKOCTBIO, MEXKY IJIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (pOpMYIT; BBIYUCISITh COOTHOIICHHS MEKY IUIOMIAIIMHU ITOBEPXHOCTEH, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMH: CHMMETPHS B IPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYDBHI.

W3Bnekatp, MpeoOpa3oBBIBaTh U MHTEPIPETHPOBATH WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[MpumensaTp reomerpuueckue (akTbl Ui pPEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IPENOoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpoOCTEHIIME MPOTpaMMHBIE CPEACTBA U 3INEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoANUTE mNpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOMyYEeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATH pealibHbIE CUTYallud U
NPUMEHSTh HM3yYEHHBIE TOHATHUA B  MPOLECCe TMOMCKAa pElIeHUs  MaTeMaTH4YeCKH
chopMyITHpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAIbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJETU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TMOHATUNH U TEOpeM,
anmapara anreOpbl; perarh MPakKTUYECKUe 3aauu, CBI3aHHbIE ¢ HAXOXKICHUEM I'eOMETPUUYECKIX
BEJIMUMH.



11 KUIIACC

OmnepupoBaTh MOHITUSAMHU: IWINHAPHYECKAs TOBEPXHOCTD, 00Pa3yIOIIHe [IUIHHAPHICCKOI
MOBEPXHOCTH; MUJIMHIP;, KOHUYECKAs MOBEPXHOCTh, 00Pa3yIOIMe KOHUYECKOH MMOBEPXHOCTH,
KOHYC; chepruecKas IOBEPXHOCTb.

PacniosnaBars Tena BpaieHus (IIWIMHAP, KOHYC, cdepa u 1miap).

OOBSICHATH CIIOCOOBI MTOJTYYCHHUS TEJ BPAIIICHUS.

KnaccuduuupoBars B3auMHOE pacojokeHue chepbl U IIIOCKOCTH.

OmnepupoBaTh MOHATHIMH: INIAPOBON CErMEHT, OCHOBaHHE CETMEHTA, BBICOTA CETMCHTA;
IIaPOBOH CJIOH, OCHOBAaHKE IIAPOBOI'0 CJI0sI, BRICOTA ILIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MOBEPXHOCTEH TN BPAIICHHS, TE€OMETPHUCCKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHITUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJO
chepsr; chepa, BrrcaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BbIYKCIISATE COOTHOIICHHS MK IIOIIAASIMH MOBEPXHOCTEH U 00bEMaMK MOJO0HBIX TEII.

N300pakaTh u3ydaeMbie (GUIYpbl OT PYKH M C TPUMCHEHHEM IMPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BH]
CBepXy, COOKY, CHH3Y; CTPOUTH CCUCHHUS TEJI BPAIICHHS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPA30BHIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHS BEKTOPOB U YMHOXCHHUS BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSTh TPaBUIIO TTApAJIICIICTHITC .

OnepupoBaTh MOHATHIMHU: JEKApTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXIy BEKTOPaMH, CKaIIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC H KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIbIBATH BEKTOP 10 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[MpumensTh reoMeTpuueckue (AKTbl IS  PEHICHHS CTEPEOMETPHUECKUX — 3ajad,
NPEIOIAraoIuX HECKOJIBKO IIIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemiate mpocreiiiue reoMeTprUUECKUE 3a/1a4d Ha TIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemate 3amaum Ha J0Ka3aTe’IbCTBO MAaTEMATHUYSCKHMX OTHONICHHH W HAaXOXKICHUE
TCOMETPHUYECKUX BEJIIMYHMH MO 00pa3iiaM WM aJrOPUTMaM, IMPUMEHSS U3BECTHBIC METOMIBI IIPU
pCLICHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINME MPOrPAMMHBIE CPEACTBA M IJIEKTPOHHO-KOMMYHUKAIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[TpuBOANTH TPUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIC CHTYAIlUH H
OPUMEHSATh  M3YYCHHBIC TOHATHUS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHUYECKU
copMyTHpPOBaHHON MpPOOJIEMbI, MOJACIMPOBATh peabHbIC CHTYyal[id Ha SI3bIKE T'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIIU C UCIOJIB30BAHUEM T€OMETPUYCCKUX TOHSATHH M TEOPEM,
ammapata anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BCJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE 'EOMETPUS

10 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoaurie | - Ipaxrireckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypebi
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHZ[I/IIiyanHOCTL IPSMBIX U 12
IUIOCKOCTEH
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpaHHUKH 11 1
6 OO0BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUEHUs], pACCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Temna Bpamenus 12
2 OO6bEMBI TEN 5
BekTopsl 1 KOOPAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 0000IIECHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INTAHUPOBAHUE 'EOMETPUA
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTtBO

yacoB

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

BBeneHnue B crepeoMeTpuio (10 yacoB)

OCHOBHBIE IIOHATHS CTEPEOMETPUHU: TOUKA, ITPSIMas,
IJIOCKOCTb, MpocTpaHcTBO. [IpaBuna uzoOpaxkeHus Ha
pPHUCYHKaxX: U300pa’keHMsI IUIOCKOCTEH, MapajlIebHbIX MPSAMBIX
(OTpe3KOB), CepeANMHBI OTPE3Ka

IMousTus: MEPECCKArOIMECA IIIOCKOCTH, ITEPCCCKAIOIINECCA
IpsAMasd U IJI0CKOCTb

Ilonstus: MNEPECCKAarOMUECs IMIIOCKOCTH, IICPCCCKAIOIIUCCA
npsamasd 1 1miI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMU, U300paKeHHE
MHOTOTPaHHHKOB HAa PUCYHKAaX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 KyOe U mupaMujie, uX pa3BEPTKU U
Mojienu. CeueHuss MHOTOTPAaHHHUKOB

HavanbHble cBenieHust o Kyoe U nmupamuie, X pa3BEPTKU U
Mozienu. CeueHuss MHOTOTPAaHHHUKOB

[ToHsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUHU:
AKCUOMBI CTCPCOMCTPUHU U CICACTBUSA U3 HUX

[TonsiTe 06 aKCMOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBHS U3 HUX

[TousTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPECOMETPUHU U CICACTBUSA U3 HUX

10

[TonsiTe 06 aKCHOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBHS U3 HUX

1

IIpsimble 1 mI0ckocTH B IpocTpancTie. [lapaniieabHOCTh NPAMBIX M II0CKOCTeH (12 yacoB)




B3anMHoe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE:
11 MepPECEKAIOIINECS], MAPAIICIbHBIC U CKPEIIMBAIOIIUECS 1
npsMble
[TapannenbsHOCTh NPSAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE:
12 napajuleJIbHbIE MIPSIMbIE B IPOCTPAHCTBE; NapaUIEIbHOCTD TPEX 1
IPSMBIX
13 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSIMOMN U TIJIOCKOCTH
14 YTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1
15 YroJ1 Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1
16 YroJs1 MeXy NPsIMBIMHU B IIPOCTPAHCTBE 1
17 [TapaeapbHOCTh TNIOCKOCTEHN: MapajuieabHbIE TIOCKOCTH 1
18 CBolicTBa apauUICIbHBIX TUNIOCKOCTEH 1
19 [Tpocreiiye npocTpaHCTBEHHbIE (PUTYpBI HA TNIOCKOCTH: 1
TeTpa’p, KyO, mapajuieaenune;
20 ITocTpoenue ceueHuit 1
21 ITocTpoeHune ceueHnit 1
29 Konrtponsnas padora no reme "[IpsiMble U IIIOCKOCTH B 1
npoctpancTse. [lapamiensHOCTh MPSIMBIX U TUIOCKOCTEH"
IepneHANKYJISIPHOCTH NPSAMBIX U MI0cKocTel (12 yacoB)
23 [TepnieHANKYISAPHOCTH MPSIMOM U MJIOCKOCTH: 1
NEePIEeHIUKYIIPHbIE NPsIMblE B IPOCTPAHCTBE
24 [Tpsimble napanieabHble U NePIEHANKYISPHBIE K TNIOCKOCTH 1
25 [Tpsimble napanienbHble U NepIEeHANKYISPHBIE K TUIOCKOCTH 1
26 [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1
27 IIpu3HaK nepneHANKYIIPHOCTH NPSIMOU U IITIOCKOCTH 1
28 Teopema 0 TpsIMOIi IEPIICHANKYIISIPHOH TIIOCKOCTH 1
29 Teopema 0 psIMOIA IEPIICHAUKYIISIPHOH IIIOCKOCTH 1
30 Teopema 0 IPSIMOH TIEPIIEHANKYIIIPHON TUIOCKOCTH 1




31 [lepnieHuKyIAp ¥ HAKIOHHBIE: PacCTOAHHE OT TOUKH 110 1
TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TJIOCKOCTH

30 [leprieHAUKYISAp ¥ HAKIOHHBIE: PaccTOHNE OT TOUKH 210 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 MIIOCKOCTH

33 [lepnieHuKyIsAp ¥ HAKIOHHbIE: PACcCTOAHHE OT TOUKH 210 1
TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TIIOCKOCTH

34 [leprieHAUKYISAp ¥ HAKIOHHBIE: PaccTOAHNE OT TOUKH 210 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 MJIOCKOCTH

Yriasl MeKay NPIMBIMH U IJIOCKOCTAMM (10 yacoB)

35 YTrabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOUN M NIIOCKOCTHIO 1

36 JIByrpaHHbIi yros, JUHEHHBIN yroj IBYIpaHHOIO yria 1

37 JIByrpaHHbIi yroJj, JUHEHHBINA yroj IBYIpaHHOrO yria 1

38 [leprieHAUKYISIPHOCTD MIIOCKOCTEH: MpH3HAK 1
NEepIEHIUKYJIIPHOCTH JABYX IJIOCKOCTEHN

39 [TepnieHANKYJIAPHOCTD MIOCKOCTEH: HpH3HAK 1
NEePIEHINKYISIPHOCTH JIBYX IJIOCKOCTEH

40 [leprieHAUKYISIPHOCTH MIIOCKOCTEH: MpU3HAK 1
NEepIEHIUKYISIPHOCTH JABYX IJIOCKOCTEHN

41 Teopema o0 Tpéx nepneHauKyIsIpax 1

42 Teopema o0 Tpéx nepneHauKyIsIpax 1

43 Teopema o0 Tpéx nepneHauKyIsIpax 1
Konrtponbnas padora o remam "[leprneHaAuKyIIpHOCT

44 IpSIMBIX U II0cKocTeR" 1 "YTUIbI MEXIY MPSIMBIMU U 1
I0CKOCTSIMU"

Muororpanauku (11 yacos)

[ToHsATHE MHOTOTPAHHUKA, OCHOBHBIC DJIEMEHTHI

45 MHOT'OT'PaHHHKA, BBIITYKJIbIE U HEBBITYKIIbIE MHOTOI'PaHHHKH; 1

pa3BEPTKa MHOTOTPAHHUKA




46

HpI/I3MaZ Nn-yroJjbHasd 1mpusMa, rpaHi 1 OCHOBAHUA ITPHU3MBI;
npsaMasa 1 HakKJIOHHAs IPU3MBbI; OOKOBas U IOJIHAS
IOBEPXHOCTH IPHU3MBbI

47

[Tapannenenunes, MpsMOYTOJIbHBIN MapauIeNICIUIIe] U €ro
CBOMCTBA

48

IInpamupa: n-yroiapHas NMPaMUia, TPaHU U OCHOBAHUE
nupamu/ibl; 00KOBas U MOJIHAS OBEPXHOCTb MUPAMUJBI;
IIpaBUJIbHAS U YCEUEHHASI TUPAMMIA

49

[TpaBriIbHBIE MHOTOI'PaHHUKHU: [TOHSATHE NTPABUIBHOIO
MHOTOTpaHHMKA; IIPaBUJIbHAS IIPU3Ma U IPABWIIbHAS
NMpaMK/JIa; IPABUIIbHAS TPEYroJibHAs UpaMuia u
IPaBUIbHBIN TETpa’ip; KyoO

50

[IpencraBieHne 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTadIP,
JIOZCKAdIP U UKOCAIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO
TOYKH, IPSAMOM, INIOCKOCTH. DJIEMEHTBI CAMMETPUU B
npamMuax, napajuiejaenuIenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

52

Beruucnenue 3eMeHTOB MHOTOIpaHHUKOB: pEOpa, TuaroHasiu,
YTJIbI

53

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU
MPsIMOM TTPU3MBI, TUIOIIAh OCHOBAaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMOI MPU3MBI

54

[Tnomanp 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIbLHOMN
NUpPaMU/Ibl, TEOPEMa O ITUIOIAAN OOKOBOM MOBEPXHOCTH
yCE4EHHOM IMUPAMHUIBI

55

Kontponbnas pabora o teme "MHOrorpaHHUKH"

O0bEMBI MHOTOTPAHHUKOB (9 yacos)

56

[Toustie 006 00BEME

57

O0BEM TUpPaMHUTBI




58 O0BEM TMpamMu bl 1
59 O0BEM TMpaMuIbI 1
60 O0BEM TUpamMuabI 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM IPU3MBI 1
64 Kontponbhas paborta o teme "OO0BbEMBI MHOTOIpaHHUKOB'" 1
IloBTOpEHME: ceveHNsl, PACCTOSIHUS U YIJIbI (4 yaca)
65 [ToBTOpEHME, O606HIEHI/IC CUCTEMAaTH3aIIHsI 3HAHUM. 1
[TocTpoeHHe ceueHit B MHOTOTPaHHHKE
[ToBTOpeHue, 0000IICHUE CUCTEMATU3AIUS 3HAHUH.
66 quncnerfne PACCTOSIHUIN: MEXITY IBYMSI TOUKAMH, OT TOUKH 1
JI0 IPSIMO#, OT TOYKH 10 TUIOCKOCTH, MEXKITY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 Wrorosast koHTposIbHAs paboTa 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIINS 3HAHUM.
68 Brrancnenne YFIIOB: MELY CKPELIMBAIOLMMHUCS IPAMBIMH, 1
MEX]Ty MPSIMOU | IJIOCKOCTBIO, JIBYTPAHHBIX yIJIOB, YIJIOB
MEXKTy TNIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

DJIeKTpOHHbIe U (POBbIE

Ne n/m Tema ypoka KosunuyecTBo
o0pa3oBaTejbHbIE pecypchl
4yacoB
Tena Bpamennss (12 yacos)

1 Cdepa u map: HeHTp, paanyc, TuaMeTp; IIoaab 1
MTOBEPXHOCTHU Chepbl

2 B3aumnoe pacnionoxenue chepsl U INIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cdepe; miomaab chepsl

3 N3o6paxenue chepsl, mapa Ha miuockoctu. CeyeHus mapa 1
Hunuaapudeckas IoBEpXHOCTb, 00pa3yrolue

4 LMAJIMHIPUYECKON IIOBEPXHOCTH, OCh HUIMHAPUYECKON 1
MTOBEPXHOCTHU

5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTbH, 00pa3yroIias 1
1 OCb; IJIOLAAb OOKOBOW M MOJHON MOBEPXHOCTU
N300paxenne nunuHapa Ha MIockocTu. PazBépTka

6 mmnHapa. CeueHus UIMHAPA (TNIOCKOCTHIO, MapaienbHOMI 1
VUJTH TIePTICHIUKYIISIPHOM OCH IMIIMHPA)

7 Konunyeckas noBepXHOCTb, 00pa3yrolrie KOHUYECKOM 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHMYECKOIN MOBEPXHOCTH

8 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias 1 OCk; IUIOMIAlb 1
OOKOBOM U MOJHON MOBEPXHOCTH

9 VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U 1
OOKOBasi MOBEPXHOCTh
N300paxkeHne KoHyca Ha MIO0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, TTAPAJIJICIIBHOW OCHOBAHUIO, U 1
TJIOCKOCTBIO, MPOXOJIAIIEH Yyepe3 BEpPIINHY)

11 KoMOuHanwst Ten BpaieHus: ¥ MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTMCaHHBIN 0K0JI0 chepsr; chepa, 1

BIITMCAHHAsA B MHOT'OT'PAHHUK WJIK B TCJIO BpAallICHU




O0BbEMBI Te (5 yacoB)
13 ITonsarue 06 06bémMe. OCHOBHBIE CBOWCTBA 0OBEMOB Tl 1
14 O0BEM UIHHIIpA, KOHYCA 1
15 O06bBEM mIapa ¥ miomaab cepsl 1
16 [TogoOueIe Tena B npoctpancTBe. COOTHOMICHUS MEXIY 1
TUIONIA/IIMU MTOBEPXHOCTEN, 00bEMaMU MOTOOHBIX TEJ
17 'ISOHTPOHBHaH'paﬁOTa o teMaMm "Tena BpameHus" u 1
OO6bembl Ten"
BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE (10 gacos)
18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE 1
19 Cno>keHUE ¥ BBIYUTAHUE BEKTOPOB 1
20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
21 Pasnoxxenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM. 1
[IpaBuio napasuienenumnena
99 PeIVHeHHeV 3a/1a4, CBSA3aHHBIX C TPUMEHEHUEM TTPaBUIT 1
JICHCTBHI ¢ BEKTOpaMH
23 [IpsmoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE. 1
Koopaunarsl Bextopa. [Ipocreiimme 3agaun B KOOpAUHATAX
24 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEJICHIE BEKTOPOB 1
25 Brruncnenue yriioB Mex 1y MPSIMBIMH U TUIOCKOCTSIMHU 1
26 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUN 1
T€OMETPUYECKHX 3a/1a4
7 Kontponbnas ';')a60Ta 1o TeMe "BekTopbl 1 KOOpIAUHATHI B 1
MIPOCTPAHCTBE
IloBTOpeHue, 060001eHNe, cucTeMaTu3anuda 3HaHuil (7 yacoB)
28 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3aUs 3HAHUH. 1
OcHoBHbIe QUTYPHI, PaKThI, TEOPEMBI Kypca MIIAHUMETPUHU




29 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHHM. 1
OcHoBHBIE GUTYpPHI, (PaKThI, TEOPEMBI Kypca INIAHUMETPUU
30 [ToBTOpeHME, 00600IIEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1auun 1
TJIAHUMETPUHU M METOJIBI MX PEIICHHS
31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a9u 1
TUTAHUMETPUU M METOJIBI HX PEIICHUS
30 [ToBTOpeHME, 00600IIIEHNE ¥ CHCTEMAaTH3allUs 3HAHUH. 1
OcHoBHBIE GUTYPBI, (DAKTHI, TEOPEMBI Kypca CTEPEOMETPUHU
33 Hroroast koHTposIbHAs paboTa 1
34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






