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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPAAUIMN POCCUIICKOro 00pa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUpPOBAHUS
(YHKLIHMOHAJIBHON MaTeMaTU4eCKOM TI'PaMOTHOCTH, W3YYCHMsI IPYTUX Y4eOHbBIX IUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOIEHUH PEabHOTO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aflalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOI'O ILIMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (OopMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
NeSITETHHOCTH 110 MHOTHUM HAIIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUHM U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBbIE IS
KU3HU B COBpPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh TEOMETPHUIO
6osiee ri1yO00KO, €Clii B JallbHEHIIeM BOZHUKHET HE0OXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTrrkeHue 1eNI OCBOCHUS MPOTrPaMMBbl 00ECTIEUMBAETCS PEILICHHEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJISIOIIMX ONMUCHIBATE M U3yYaTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO 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 YMEHHUsS OIEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUYECKIX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
TeOMETPUYECKUI  ammapar JJjisl pemeHus MPaKTUKO-OPHEHTHPOBAHHBIX 3314,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTIMYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ro U3yuyeHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
oTpeneN€éHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NesITeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy ydalIuxXxcsi B  Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pPEIlIeHNUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OTIOPO Ha HATIISITHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBUSAX OTBIICUEHHS OT HATIISIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COJIep KaHusl.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eometpun» B 10-11 k;accax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOPJAWHATHI B IPOCTpaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacpeaessieTcss He TOJIBKO
[0 COJAEP)KaTeNIbHBIM JIMHUSIM, HO W MO rojaM oOydeHHs Ha YpPOBHE CpeJHero oOIIero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJAJICHUE TI'E€OMETPUYECKMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKITIOYAJINCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHUX TPEACTABICHUH 00yJarouxcs,
pacumpsis 1 yriayosnsis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno 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, INIOCKOCTh, POCTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCT NpPAMBIX M INIOCKOCTEHM 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
napajieNbHBIX IIocKocTel. [Ipocreiimme nmpocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronapHas
nupamp/a, TpaHM W OCHOBAaHHME IUpPaMUAbI; OOKOBas M IOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAas TPEYroibHasl MUpaMKia U IpaBUIbHBIN TeTpadap; Ky0. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B TUpaMuax, napajuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHUpaMuAbl, T€OpeMa O IUIOW@AAu yceu€HHoW mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOMAASMHU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[Munuaapuyeckas MOBEPXHOCTh, O0O0pa3yloIMe IWINHAPUYECKONW TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{UmuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konuueckasi mMOBEpXHOCTh, 00pa3yrolIMe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHHYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyromias M OChb; IUIOIMIAIb



OOKOBOW W TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yrollMe M BBHICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; mioanb 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 006 o00BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TE.

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

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0cKOoCTH U B pocTpancTBe. CI0KEHNUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a/layd B KOOpAMHATaxXx. YTod Mexay BekTopaMu. CKalspHOE MPOU3BEICHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTATHl OCBOEHHS IMpOrpaMMbl ydeOHOro 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.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kJIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

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:

SCTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOTO OTHOIIECHUS 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 TPYJly, OCO3HAHWEM IIEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHHUIO H
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFquCKOﬁ KYJ'IBTypI)I, IIOHUMAHHUECM BJIUSIHUA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHsl 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOJKHBIX MTOCIEACTBHUM JJIsI OKPYKAOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIBHOCTH, 3TAIlOB eé paSBI/ITI/IH 1 3HAYNMOCTHU IJIs1 paSBI/ITI/IH IUBHWIN3aIlUN,
OBJIAZICHUEM S3BIKOM MATEMAaTUKM U MATEMAaTHUYECKOM KYJIbTYpOM KakK CpEICTBOM ITO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATEIIbCKYIO JI€ATEeNbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jloruveckue aAeiicTBuUs:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIaccU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KPUTEPUU ITPOBOIMMOTO aHAJIN3a;

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

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B haKTax,
JAHHBIX, HAONIOEHUSIX M YTBEPKACHUSAX; MpeyiaraTb KPUTEPUHM IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENIBHO JOKA3aTebCTBA MaTEMAaTHUYECKUX YTBEPXKICHHUM (TIPSIMbIE
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBHIBOJIBL;

e BBIOMpaTh croco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOASIIUN ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UIIUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® camMoCTOATENbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI IO  pe3yjbTaTam
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pEe3yNIbTaTOB, BHIBOJIOB U 000OIICHHMIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEATIONIOKECHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeDUIUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JJIs OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHS;



2)

CTPYKTypUpOBaTh HH(GOpPMAIMIO, MPEACTaBIATH €€ B  Pa3NUYHBIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynuxamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
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
IIOJIYYEHHBIN pe3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYXKIEHUSI C CYXKACHHUAMH JpPYIMX YYacTHHUKOB JHMAaJIOra,
oOHapy’KUBaTh Pa3INyue U CXOJACTBO IMO3ULMI; B KOPPEKTHOH (opMme HOpMyIHpOBaTh
pa3HoIJIacusi, CBOM BO3PAKECHMUS;

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

CorpyannuecrBo:

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pachnpeneisaTb BHUIbI PadoT,
JIOTOBApUBATHCSA, OOCYXKIaTh MPOIECC W pPe3yibTaT paboThl, 0000IATh MHCHHS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W WHBIE); BBINOJHATH CBOI YacThb pPaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMU YWiIEHaMU KOMaH/Ibl; OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJlTOPUTM PELICHUS 3aJauM, BBIOUPATh CIIOCOO pelIeHus ¢ Y4ETOM
UMEIOIUXCA PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaKk OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pE3ylbTaTOB; BiIaJeTh CHOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIECHUU 3aJa4M, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTMDKEHUSI HWIIM HEIOCTHMIKEHUSI PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC



OnepupoBaTh MOHITUSMH: TOYKA, TPSMAasi, MIIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHISCKHUX
3ajay.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh TMPSMBIX U
MIJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE pacIONIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYTPaHHBIA Yroj, TpaHW JABYIPAHHOTO yriia, pedpo
JBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajyCcHas Mepa JBYTPAaHHOTO yria.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BBIMYKJIBIH M HEBBIMYKJIBIH MHOTOTPAHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIHLHBIA MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITUPaMUA; MPH3Ma, MPSIMOYTOIbHBIHI
napajuienienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHWsS Ui Kiaccuukanum
(BBIMTYKJIBIE W HEBBIMYKIIBIC MHOTOTPAaHHUKH; TPAaBUIbHBIC MHOTOTPAHHUKH, TMPSIMBIE H
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI TIOCTPOCHUS CEUCHHIA, UCIIOJIb3YS METO/I CIIC/IOB.

CtpouTh CeueHUss MHOTOIPAHHHUKOB METOJIOM CJICJIOB, BBITIOJHATH (BBIHOCHBIC) TUIOCKHC
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH [0 O00pasmaM WiIn
QITOPUTMaM, MPUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUU CTaHAapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMO#, OT TOYKH JI0 IUIOCKOCTH, MEXKIy CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYCCKUX BEIMYMH 10 O00pasmaM WiIn
QITOPUTMaM, TPUMEHsSS HW3BECTHBIC AHAIMTHYECKUE METOJbI IPH PEIICHHH CTaHIapTHBIX
MaTEeMATHYECKUX 3314 HAa BBIYHUCICHHE YIJIOB MEXTY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXKITY
IPSIMO U TUIOCKOCTBIO0, MEXK]TY IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI 1 TUIOMIANA TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHneM (GOpMyI; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TNOHITUSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKHUX (QUTYpPAX, TPEJACTABIICHHYIO HAa YepTekaxX U PUCYHKAX.

[IpumensTb reoMerpuueckue (akThl AN PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MIPEJITOJIATAOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOUN
dopme.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEBIE CPEJICTBA M JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBOIUTE, TIpPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJMydeHHBbIC 3HAHUS HA NMPAKTHKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU U
NPUMEHSTh HM3YyUYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHUs MaTeMaTHYeCKU
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
WCCJIEIOBATh TMOCTPOSHHBIE MOJENTU C WCIOJIB30BAaHHEM T'€OMETPUUYECKHUX TMOHSATHH H TEOpeM,
amnmapara aJreOpsl; peniath MpakTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUCCKHUX
BEJIMYKH.

11 KUIIACC



OnepupoBaTh MOHSATUSIMU: UUAJTMHIpUYECKas MMOBEPXHOCTb, oOpazyromue
WIMHIPUYECKOIN MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yronne KOHN4eCKOn
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OrniepupoBaTh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA, BBICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUICCKUX TNl C
npUMeHEeHHEM (HOpMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(hepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIlICHUS.

BBIYHCIATE COOTHOIICHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
TeJ.

N3o00paxarh u3ydaembie (UTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrImonHATE (BEIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPaI[CHHUS.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, mpeAcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINIONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/af0T.

[IpuMeHATh paBUIIO NapasuieenuIea.

OnepupoBaTh MOHSATUSMU: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJIsPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxonutb cymMmmy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJl MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP O JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumensaty reomeTpuueckue (akThl [JII PEIICHHS CTEPEOMETPUYECKUX  3ajad,
MPEANOIaralolIuX HECKOJIbKO IIAroB PEIICHMs, €CIM YCIOBHS MPUMEHEHHUs 3a/laHbl B SIBHOU
dbopwme.

Pemate nmpocreiiline reoMeTpuiecKue 3aJaul Ha IPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOILUEHUH M HaXOXKICHUE
TEOMETPUUYECKUX BEJIUYHMH IO 00pa3laM WM aIrOpuTMam, MPUMEHSS W3BECTHBIE METOIbI TPHU
PELICHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHsATh TpoCTEIIe MPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MPU PEHIEHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauTh TIPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJIE U IKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh TIONIy4eHHBIC 3HAHHS Ha TPAKTUKE: aHAJIM3UPOBATH PEAbHBIE CUTYaIlUd M
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUs  MaTeMaTH4eCKU
chopMyTUpOBaHHON MPOOJIEMBI, MOJEIHPOBATh PEATbHBIE CUTYaIlMd Ha S3BIKE TEOMETPHUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHUX IMOHATUM U TEOpEM,
ammapara ajreOpbl; penaTh IPaKTUIECKUE 3a/1a9d, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJIUYMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
K
Ne HaumeHoBaHue pa3iejioB M TeM OHIECTBO anZOB 0 JaekTpoHHble  (UU(pPOBbBIE)
n/n NpOrpamMmbl Bcero p;;:ﬂ‘:ﬂbm’le pz? 62:)1;Tbylmec1me o0pa3oBaTe/ibHbIe pecypchl
1 BBencHue B cTepeoMETpHIO 10 https://resh.edu.ru/subject/17/10/
2 HpsmMbIe H TIOCKOCTH B MPOCTPAHCTBE. | ), 1 https:/resh.edu.ru/subject/17/10/
HapaHJIeJII)HOCTI) MMPAMBIX U ITJIOCKOCTCU
3 HepHeHHHIfyMpHOCTI’ MPAMBIX 12 https://resh.edu.ru/subject/17/10/
TUIOCKOCTEH
4 VIbl MEXIY MPSIMBIMU M TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 }I}F?EOP CHHE:  CCHCHILL, - PACCTOANHA 1 1 1 https://resh.edu.ru/subject/17/10/
OBILEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaunmenoBaHmue pas3gejioB U TEM

KoaudecTBO 9acoB

JJleKTpoHHbIe  (uudpoBbIe)

Ne n/m NporpaMmabl Bcero :’C;);:le)(:nbnme :)I;’ﬁtl;ﬁmem"e o0pa3oBaTe/ibHbIE pecypchbl
1 Tena BpanieHus 12 https://resh.edu.ru/subject/17/11/
2 OO0BEMEI TEI 5 1 https://resh.edu.ru/subject/17/11/
3 BexToph! 1 KOOP/IMHATEL B 10 1 https://resh.edu.ru/subject/17/11/
[IPOCTPAHCTBE
4 Tostopenue, _ ©oboGmenne, 1 https://resh.edu.ru/subject/17/11/
CUCTEMAaTHU3aluAa 3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
TTPOI'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsimasi, IIJIOCKOCT, IIPOCTPAHCTBO.
[IpaBuna wu300pakeHUs Ha PHCYHKax:
M300paXeHUs MIOCKOCTEH, MapayieabHbIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

Ilonstus: MnepeCeKaromurecsa IIJIOCKOCTH,
NepeceKarommecsa npsAamMasa 1 rmiI0CKOCTb
IlonsTus: MNEpeCCKaAromMmecsa IIJIOCKOCTH,
NepeceKkarommecs npsamMas 1 rmiIOCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300paxeHue MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HavanbHble cBeneHust o Kkyoe U nupamuie,
ux pa3BépTtkn U Moxenu. CedeHus
MHOTOTPaHHUKOB

HauanpHble cBeieHUs 0 KyOe U nmupamujie,
ux pa3Béptku u Moxaenu. CeudeHus
MHOTOTPaHHUKOB

Iousarue 00 AKCHOMAaTUYECKOM
MOCTPOEHUU  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

Iousarue 00 AKCHOMAaTUYECKOM
MOCTPOEHUU  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

IMousTHeE 00 aKCUOMAaTHYECKOM
MOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI




CTEPCOMETPHUU U CIICACTBUA U3 HUX

[TonsiTue 00 aKCMOMaTHYECKOM

10 IOCTPOCHUM  CTEPEOMETPHM:  akCMoMbl 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3auMHOe pacmonoxeHue OpsSAMbIX B

11 IIPOCTPAHCTBE: nepecekaromuecs, 4
napaujielbHble U CKpPELIMBAIOIHECS
psSIMbIE
[apannenbHOCTh MPSAMBIX U IJIOCKOCTEH B

12 MPOCTPAHCTBE! MApALICIbHBIC MPAMBIE B 4
IPOCTPAHCTBE;  MApPAJLIENbHOCTh  TPEX
OpPSMBIX
[TapannenbHOCTh MPSAMBIX U MJIOCKOCTEN B

13 npoctpanctse: [lapamnenbHocTh Tipsimoit 1= 1
IUIOCKOCTH

14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMU 1

15 Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMU B ITIPOCTPAHCTBE 1

17 [TapannensHOCTB TJTOCKOCTEM: 1
napajesibHble TNIOCKOCTH

18 CBolicTBa napajuiIeIbHbIX INIOCKOCTEN 1
[Ipocreiimme npocTpaHCTBEHHBIE (UTYPBI

19 Ha TJIOCKOCTH: TeTpa’ip, kyo, 1
napajuiesenune/

20 [ToctpoeHue cedeHuit 1

21 [TocTpoenne ceueHmit 1
Kontponbnas pabora no teme "lIpsimbie u

22 MJIOCKOCTH B MIPOCTPAHCTBE. 1
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"
[leprieHAMKYISIPHOCTH MpSAMOit u

23 IUIOCKOCTH: NEPIEHIUKYISpHbIE TpsiMble B 1

POCTPAHCTBE




24

25

[Tpsimble napaJuleiIbHbIC u
NEPIEHAUKYJISPHBIE K IITIOCKOCTH
[Ipsimble rapasuieJibHbIe u
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26

27

[TpusHak NEpHEHAUKYISIPHOCTH NPAMON U
IUIOCKOCTH
[Ipu3Hak nepneHIUKYISAPHOCTH IPSIMOU U
IUIOCKOCTH

28

29

30

Teopema o mnpsaAMoOll NEepHEHAUKYIIPHON
IJIOCKOCTH

Teopema o0 mnpsAMON NEpHNEHAUKYIAPHON
IUIOCKOCTH
Teopema 0 npsAMON NEPHEHIUKYIAPHOU
IUIOCKOCTH

31

HepHeH,I[I/IKYHSIp " HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU 10 INNIOCKOCTH, PACCTOSAHHEC OT
HpHMOﬁ J0 IIITOCKOCTH

32

HepHeH,I[I/IKYHSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKH 10 IINIOCKOCTH, PACCTOSHHEC OT
HpHMOﬁ J0 IIITOCKOCTH

33

HepHeH,I[I/IKYHSIp " HAKJIOHHBIC: PACCTOSIHUC
OT TOYKH 10 INNIOCKOCTH, PACCTOSHHUEC OT
HpHMOfI J0 IIITOCKOCTH

34

35

[leprieHANKYSIP ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 TIJIOCKOCTH

VYrnel B NOPOCTPAHCTBE: YIOd  MEXIY
IIPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBI  yroi, JIMHEWHBIM  YIoj
JBYTPaHHOIO yria

37

JIByrpaHHbIli  yroyi, JIMHEWHBIA  yroji
JIBYTPAHHOIO yTIJia




38

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  TMEPHEeHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

39

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  MEPIEHIUKYISIPHOCTH  JBYX
IIJIOCKOCTEMN

40

[leprieHAMKYISIPHOCTH MJIOCKOCTEI:
MPU3HAK  TEPIEHIUKYISIPHOCTH  JIBYX
IJIOCKOCTEMN

41

Teopema o0 TpEX nepHeHAUKYIIpax

42

Teopema o0 TpEX nepHEeHAUKYIApax

43

44

Teopema 0 TpEX nepneHAUKYISIPax
KonTponsHas pabota 1o TeMam
"IlepneHUKYIIPHOCTD MPSMBIX u
wiockocTe" u "YTriael MeXay NpSIMbIMH U
MJI0CKOCTSIMU"

45

46

[TousTue MHOI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OrpaHHHUKA, BBIIIYKJIBIC H
HCBBIITYKJIBIC MHOT'OI'PpaHHUKU; pa3BépTKa
MHOI'OrpaHHHUKaA

[Ipu3ma: n-yrosmpHass mnpu3Ma; TpaHd U
OCHOBAHUSA IPU3MBI; IpsMast U HAKIOHHAsS
npu3Mbl; OOKOBasi U IMOJHAsE MOBEPXHOCTh
IIPU3MBI

47

48

[Tapamnenenunen, IIPSAMOYTOJIBHBIN
napauIeIeIUIe] U €T0 CBOWCTBA
[Inpamua: n-yroypHas nupamuzia, rpaHu u
OCHOBaHUE MHUpPaMUJbl; OOKOBAs W MOJHAs
[IOBEPXHOCTh NUPAMUIBL;, IIPaBUJIbHASA U
yCeUYEHHAs IUpaMuIa

49

HpaBI/IJ'II)HBIe MHOI'OI'paHHUKH: TIOHATHC
MMPaBUJIbBHOI'O MHOT'OT'paHHUKA, ITpaBHUJIbHAA




npu3Ma WM [paBWIbHAs  NUPAMHIA;
IpaBWIbHAs TPEYroyibHasg IUpaMuaa U
MPAaBWIBHBIN TeTpadip; KyO

[IpencraBnenue 0 MIPaBUJIbHBIX

50 MHOTOTpPaHHHMKAX: OKTa’ap, moaekasap u 1
UKOCadIp.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIIEHO TOYKH, NPSIMOH, TUIOCKOCTH.

51 DOneMeHThl CUMMETpUM B mHpamugax, 1
napaienenunesax, MIPaBMIIBHBIX
MHOTOTpPaHHHUKaX

50 Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomane 60KOBOM MOBEPXHOCTH M TTOJHON

53 MOBEPXHOCTU MPSIMON MPU3MBI, IUIOIIATH 1
OCHOBAaHMH, TeopeMa 0 OOKOBOI
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Imomane  OOKOBOWM  MOBEPXHOCTH U

54 MOBEPXHOCTH  TMPABUJIBHOW  THPaMUJIBI, 1
TeopeMa O IJIONIa I OOKOBOH TTOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI

55 'I'<OHTp0J'H:Ha$I pabota o TeMe 4

MHororpanHukn"

56 [TonsiTHE 06 00BEME 1

S7 O0bEM upamMuIbl 1

58 O0BEM mupamMu B! 1

59 O0BEM TUpaMHUIBI 1

60 O0BEM TUpaMHUTBI 1

61 O0BEM npu3MBbI 1

62 O0BEM TPU3MBI 1

63 O0BEM TPU3MBI 1

64 KontponpHast pabora mo teme "OObEMbI 1




MHOTOTPaHHUKOB"

65

[ToBTOpEHME, 000OIICHUE CHCTEMATHU3AIIM
3HaHUM. [Toctpoenue CEYCHHI B
MHOTOI'PAaHHHKE

66

[ToBTOpEeHHE, 000OIICHNE CHCTEMATH3AIIM
3HaHUU. BbIUKCIIEHHE PACCTOSHMI: MEXIY
JIBYMsI TOYKaMH, OT TOYKH JO MPSMOH, OT
TOYKH 110 IJIOCKOCTH, MEXTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

67

HToroBast KOHTpoNIbHAs paboTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMaTH3ALMS
3HaHUM. BpelunciieHWe  yIIIOB:  MEXIY
CKPEIIMBAIOIIUMHUCA  NPAMBIMH,  MEXAY
IpAMOM M IUIOCKOCTBIO, JIBYI'PaHHBIX
YIJIOB, YTJI0B MEXKIY IUIOCKOCTSIMU

OBLLEE

KOJIMYECTBO YACOB 1o

[MPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: meHtp, paguyc, IuaMerp;
IUTOMIA/b TIOBEPXHOCTH ChEephl

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

BzaumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K

chepe; iomanab chepsl

N3obpakenue  chepbl, 1apa  Ha
mockocT. CedeHus mapa

Hunuuapuaeckas TMOBEPXHOCTb,
oOpazymoiue HAJIMHIPUYECKON
MOBEPXHOCTH, OCh  IUJIUHIPUUECKOU
MMOBEPXHOCTHU

Hunuanap:  ocHoBaHuss U OOKOBas
MOBEPXHOCTh, OOpasylomass ¥  OCbh;
IUIOIIAAb OOKOBOH u IIOJIHOM
MMOBEPXHOCTHU

N300parkeHne HUIMHAPA HA TUIOCKOCTH.
PaseépTka HUAJTUHAPA. Ceuenus
IMHApa (TJI0CKOCTBIO, MapaslIeNbHOM
WM NIEPIEHAUKYISIPHOM OCH IIMIIMHIPA)
Konnueckasi moBepxHOCTh, 0o0Opasyromne
KOHMYECKOW  MOBEPXHOCTH, OChb H
BCpIIMHA KOHHUYECKOU ITOBEPXHOCTHU

Konyc: OCHOBaHME W  BEpIINHA,
o0pasylomias ¥ 0Cbh; IO s OOKOBOM U
MOJTHON MOBEPXHOCTH

VYceu€HHblii KOHYC: oOpasyiomue u
BBICOTA,; OCHOBaHHS i OoxoBas




IIOBEPXHOCTH

N300paxxeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka konyca. CeueHuss KoHyca

10 (TUTOCKOCTHIO, napauienpHon 1
OCHOBAHUIO, U TUIOCKOCTBIO, TIPOXOISIICH
yepes BEePIIHUHY)

11 KomOunammst  Ten BpallleHus ooy
MHOTOT'PaHHHKOB
MHOrorpaHHuK,  ONMCAHHBIM  OKOJIO

12 chepsr; chepa, BIMICAaHHAs B 1
MHOTOTPaHHHK HJIM B TEJIO BPAIICHUS

13 [lonstTue 06  0o0véme.  OcHOBHbIE 1
CBOICTBa 00BEMOB TET

14 O0BEéM UITHHIIPA, KOHYCA 1

15 O06bEM mapa u wiomaas chepsl 1
[TogoOHBIE Tema B MPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXIY ILIOINAAIMU 1
MMOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI

17 KOHTpOJ'II)I'r'IaSI” pabora mo temam "Tena 1
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 Crno’xeHue 1 BBIYMTaHHUE BEKTOPOB 1

20 YMHOK€eHne BEKTOpa Ha YUCIIO0 1
Pasznoxenne BEKTOpa 1o TpEM

21 HEKOMILJIaHapHBIM BekTopaM. [lIpaBumo 1
napauiesienumea
Pemenne 3aja4, CBSI3aHHBIX c

22 OpUMEHeHHeM TmpaBui  gedctBuit ¢ 1
BEKTOpaAMH
[IpsimoyronbHast cuctemMa KOOpAMHAT B

23 npoctpanctee. Koopaunarer Bektopa. 1

[Ipocreiimue 3aa4u B KOOpAUHATAX




o4 Yron wmexay BekTopamu. CxkanspHoe 1
MIPOU3BE/ICHNE BEKTOPOB

o5 Beruncnenue yrioB Mexay MNPSMBIMH U 1
IJIOCKOCTSIMU

26 KoopauHatHO-BEKTOpHBI ~ METOJ TP 1
pEIICHNY TEOMETPUUYECKUX 3a/1a4

27 Konrponsnas pabora mo teme ”"BCKTOpBI 1
Y KOOPAHMHATHI B MPOCTPAHCTBE
[ToBTOpEHME, 000011IeHNE u

28 cucremarmzanusi  3HaHWd. OCHOBHBIE 1
¢burypsl,  (akTel, TEOpeMbl  Kypca
TUTAHAMETPUH
[ToBTOpEHME, 000011IeHNE u

29 cucremarmzanusi  3HaHWd. OCHOBHBIE 1
¢burypsl, (akTel, TEOpeMbl  Kypca
TUTAHAMETPUH
[ToBTOpeHwue, 000011eHNEe u

30 CUCTEMATHU3aIHA 3HAHUH. 3agaun 1
TUTAHAMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEHwMe, 000011eHNe u

31 CUCTEMATHU3aIHA 3HAHUH. 3agaun 1
TUTAHUMETPUHU F METOJIBI HX PEIICHUS
[ToBTOpEHME, 00001IeHNne u

30 cucremaru3zanusi  3HaHWd. OCHOBHBIE 1
¢burypsl, (axkThl, TEOpeMbl  Kypca
CTepEeOMETPUU

33 HToroasi KOHTpOJIbHASA paboTa 1

34 [ToBTOpEHME, 06961116HI/I€ "u 1
CUCTEeMaTH3aIvsl 3HAaHUH

OBILEE KOJIMYECTBO YACOB 1o 34

I[TPOIT'PAMME
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