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INOACHUTEJIBHASA 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 TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOILEHUH PEaIbHOTO M UJCAIbHOIO, XapaKTepe OTPAKEHUS
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 (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHMS YUYAIIMXCS, a TaKKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTallii 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 MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYHaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(EeCCHOHANIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
NeSITETHHOCTH 110 MHOTHUM HAIIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yuebHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00ydeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCTICIITHOTO MTPOJIODKEHHSI 00pa30BaHHS 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 obpazoBanusa. Takum oOpa3zom, oOydaromuecss Ha 6a30BOM ypOBHE JOJKHBI OCBOWTH
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 JalbHEHIIeM BOZHUKHET He0OXOAMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax sSIBIISIOTCS:

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

0CO3HAHHE €€ B3aMOCBSI3U C OKPY)KAIOIUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJIENSAX, IO3BOJISIOIINX OMUCHIBATE U U3y4aTh pa3HbIe
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 YMEHHsS ONEpUPOBaTb OCHOBHBIMHU IMOHSATUAMU O MHOTOIPaHHUKAX U
TeJlaX 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 33/1a4 ¢ IPAKTUYECKUM COJCPKAHUEM;

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

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEW 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 JUisl pemieHus NPaKTUKO-OPHEHTHPOBAHHBIX 3314,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTIMYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle ero u3yueHHUs 3aJlay, pellaeMblX Ha YpPOBHE MWHTYWTHUBHOIO IMO3HAHUA, H
oTpeneN€éHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NesITeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy ydalIuxXxcsi B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIISHHs 337a4 Ha CO3/IaHUe TPOCTPAHCTBEHHBIX 00pa30B H
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.

OcHoBHblE cofepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOPJAWHATHI B IPOCTPaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacTpeessieTcs He TOJIBKO
[0 COJAEp)KaTeNbHBIM JIMHHUSIM, HO M MO rojamM oOOy4YeHHs Ha YpPOBHE CpEIHEro oOIlero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJICHUE T'EOMETPUYECKMMH TOHATHUSAMH ¥ HaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA 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 IIJIAHE

Ha uzyuenue reometpun otBoguTcs 2 yaca B Heaelnto B 10 kitacce u 2 yaca B Henento B 11
KJIacce, BCEro 3a JiBa roaa o0ydeHnust — 136 yuyeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCTh NpPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
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 [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
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; rpaHy
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJIa; paBUiIbHAs TPEYrojbHas MUpaMKia U MpaBWIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B IMpaMUJax, apauieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

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 NMHUpamMuAbl, TE€OpeMa O IJIoWEAAu yceu€HHoM nupamuabl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, O00pa3ylolMe UWIMHIPUYECKONH IOBEPXHOCTH, 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
KOHMYecKol mnoBepxHOcTH. KoHyc: ocHOBaHume M BeplIMHA, oOpasyollas U OCh; IUIOIIAIb



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 IIIOCKOCTH; KacaTelbHas 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 00 o00BEMe. OcHOBHBIE CcBOWcTBa 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,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MapauieibHO W NEPHEHAMKYISIPHO OCH), CEUYEHHS KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7ayd B KOOpAMHATax. YTroa Mexay BekTopamu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTATHl OCBOEHHS IMpOrpamMmbl ydeOHOro mnpeamera «MareMaTHKa
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBICHUHM, MPOLEAYyp TPa)KAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU 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
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOTO Hapoja; cHOopMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIIUTAHHE:

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

dusznveckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHsI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyieit nmpodeccun u peaaTu3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

C(l)OpMHpOBaHHOCTI)IO BKOHOFH‘ICCKOﬁ Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelleHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, IMIaHHPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HAayKu Kak chepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU IS0 paSBI/ITI/ISI OWBUIIHU3AIINH,
OBJIAZICHUEM S3BIKOM MATEMAaTUKM U MATEMAaTHUYECKOM KYJIbTYpOM KakK CpEICTBOM ITO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U HUCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATbHLIMU — pPe2yIsamUeHbIMU
OelcmeusIMu.

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

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IIeHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

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

® BBIABISTH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI31 U ITPOTUBOpEYHs B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX; TMpeAsiaraTh KPUTEPUU [JISi BBISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

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

® MPOBOJUTH CAMOCTOSITENIHHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHH (TIpsMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBHIBOJIBL;

e BBIOMpaATh CHoco0 pemieHuss y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMASAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIEICHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS;
dbopMyIHpOBaTh BOMPOCH, (PUKCUPYIOIIKE MPOTHBOpEUne, MpodaeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXYy O0BEKTaMHU, SBICHUSMH, POIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® TIPOTHO3WPOBATH BO3ZMOXKHOE PAa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEITOTOKEHHUS
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 HHTEPIPETUPOBATH WH(MOPMAIIMIO PA3TUYHBIX BUAOB U (OpM
MIPE/ICTABJICHHS;



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynuxamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
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 IOSICHEHUS 110 XOY PEIICHU 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMHM JPYrUX YYaCTHUKOB JHUAJIOra,
oOHapyKUBaTh Pa3INyue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyInpoBaTh
pa3HoIJIacusi, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHUS C Y4YETOM 3ajjay NpEe3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM pabOThl, pacupenensTb BHIbI padoT,
JIOTOBApUBATHCS, OOCYKJAaTh MpoLecC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
LITYPMb» W UWHBIE); BBINOJHATH CBOKO 4YacTb pabOThl M KOOPAMHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

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

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH Kak OCO3HAHMS COBEpPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUHU 3a/1aul, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJIEHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTIDKEHUSI WIIM HEIOCTUIKEHHUS pPe3yJlbTaTOB JEATENIbHOCTH, HAXOJUTHh OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEJCTBUS U3 HUX IPU PELICHUH I€OMETPUYECKUX
3aja4.

OnepupoBaTh MOHATHSAMU: MAPAVIENBHOCTh U MEPHEHAUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3aMMHOE pacloI0kKeHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHWd [ABYTPAaHHOTO yriia, pedpo
JIBYTPaHHOI'O YIJIa; JIMHEHHBIN yroJl ABYIpaHHOT'O yIja; rpagycHas Mepa JBYIPaHHOrO yIia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBINYKJIbI MHOIOIDAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJBl MHOTOTPAaHHUKOB (MMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS I KiacCU(UKAUU
(BBIIYKJIbIE M HEBBINYKJblE MHOTOTPAHHUKHU; IPABWJIbHbIE MHOTOTPAHHUKHU; IpsIMble U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MIIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEJIOB.

CrpouTh ceueHUs MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEpTEkH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
QIrOpuTMaM, IMPUMEHSS H3BECTHHIE AHAJUTHYECKUE METOJbl IMPU PELIEHUH CTaHJapTHBIX
MaTeMaTHUeCKUX 3aJad Ha BBIYMUCICHUE PACCTOSHUM MEXIy IBYMs TOYKaMH, OT TOYKU [0
IPSIMOM, OT TOYKHU JI0 IVIOCKOCTH, MEXK/1Y CKPELIUBAIOLIUMUCS IPSIMbIMHU.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKUX BEIMYMH 1O oOpasuam Win
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKUE METOJbl MPU PEUICHUH CTaHIapTHBIX
MaTEMaTHUYECKUX 337a4 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIAAM TOBEPXHOCTEW MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (OpPMYJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U IJIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTh reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHX — 3ajad,
IIPEIIOJIaratoIuX HECKOJIBKO IIarOB PELIEHUs, €CIIM YCJIOBHS NPUMEHEHUS 3a/llaHbl B SBHOU
dbopwme.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M 3IIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

ITpuBoauTe, nTpHUMEpPBl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOJydyeHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh PEAIbHBIE CUTyalUd U
NPUMEHSTh M3YyYEHHBbIE TOHATHUA B  MpOLECCe IMOMCKAa pElIeHUs  MaTeMaTU4eCKU
chopMyITMPOBAHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CUTyalldd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TOHATUNH U TEOpeM,
anmapara anreOpbl; penath IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMEeTPUIECKUX
BEJIMYMH.



11 KUIIACC

Onepuposatb MOHATHSAMH: LWIAHPUYECKAs IIOBEPXHOCTb, oOpasyromue
LWIMHIPUYECKON TIOBEPXHOCTH; LIWJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLe KOHUUECKON
HOBEPXHOCTH, KOHYC; c(hepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOJIyYEHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnoiokKeHHe Cephl U TIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIO0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAM IOBEPXHOCTEH Tel BpallleHHs, FEOMETPUUECKUX TEel ¢
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B chepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HJIM TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TeJ.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpencTaBIeHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CIO0KEHUSI BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHU 00J1a/1a10T.

IIpuMeHATh MpaBUIIO NapaUIeIICIIAIIEA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJll MEXKIY BEKTOPAMH, CKaJISIPHOE
IIPOU3BEJIEHNE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY BEKTOPaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIIIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHsS CTEPEOMETPUUYECKHUX  3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate mpocreiiye reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemrate 3amauM Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKHMX OTHOLIEHWH M HaXOXICHHUE
reOMEeTPUYECKUX BEJIMYMH MO 00pa3laM MU aJIrOpUTMaMm, IPUMEHsSI U3BECTHBIE METOAbI IpU
PELIEHNH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATs IpocCTEeHIIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoauTe mpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE U KU3HHU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATHh NOJIy4CHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyalUUd U
INPUMEHATh  W3Y4YEHHbIE IMOHATHS B  IIPOLlECCE ITOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEalbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJIEIN C HMCIOJIB30BAHMEM TI'€OMETPUUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl; penath IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMEeTPUIECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 10
9 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTL HPSIMBIX U 12
IJIOCKOCTEHN
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMs], pACCTOSIHUS U YTIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero Konrpoabubie  IIpakTuueckue f)]ép(al::f) OBAT e.1)11>m>1 e
padoTshI padoThI pecypes
1. KoopamHAThl TOYKH U KOOPAUHATHI
1 BeKTOpa 7
2 CkansipHO€ MTPOU3BEICHNE BEKTOPOB 4 1
3 JIBrokeHus 4
4 Humasap 4 1
5 Komnyc 3
6 Cdepa 11 1
7 O6beM mPSIMOYTOJIBHOTO 3 1
napaJiesienuea
8 O6beM npsiMON TPU3MBI U WJIMHPA 3
9 OO6beM HaKJIOHHOH MPU3MBI, TUPaAMHJIbI U 8
KOHYyca
10 O6beM mrapa ¥ miomaab cepsl 8 1
11 Hrtorosoe noBropeHne 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

JJIeKTPOHHbIE
Jlara nudpoBbie
KounyecTBO 4acoB u3ydyeHusi oOpasoBaTesibHbIE
Nen/m Tema ypoka pecypchl
KonTtpoJbHbie
Bcero p
padoThbI
CHOBHBIE TIOHATHUS CTEPEOMETPUU. AK- .

O A 05.09
1 CHOMBI CTEPEOMETPUH 1
2 HexoTopslie creacTBust u3 akCuom 1 08.09

Pemenue 3a1a4 Ha IPUMEHEHUE AaKCHOM
3 CTEPEOMETPHH ¥ UX CIIEeICTBHIA 1 12.09

Pemenue 3a1a4 Ha IPUMEHEHHUE aKCHOM
4 CTEPEOMETPHH ¥ UX CIIEeICTBHIA 1 15.09

Pemrenue 3a1au Ha npUMEHEHNE aKCHOM
5 CTEPEOMETPHH U UX CIIEICTBHIA 1 19.09

[TapannensHble NpsiMble B IPOCTPAHCTBE,
6 MapajieIbHOCTh TPEX MPSIMBIX 1 22.09

[TapannenbHble IpsiMbIE B MPOCTPAHCTBE,

7 NapajyieIbHOCTh TPEX MPSIMBIX 1 26.09
8 [TapaneapHOCTh NPSIMON U IIJIOCKOCTH 1 2909
9 [TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN 1 03.10
10 [TapannenbHOCTb MPSIMO U TUNIOCKOCTH 1 06.10




Pemrenne 3a7a4 Ha napaijaCIIbHOCTb HpﬂMOﬁ

11 U TUIOCKOCTH 10.10
Pemmenue 3a1a4 Ha napayuieIbHOCTh MPSMOMA
12 U TUIOCKOCTH 13.10
13 CkpeuBaromecs npsimbie 17.10
14 CkpenuBaronecs npsmole 20.10
VYTIBI ¢ COHANpaBIeHHBIMU CTOPOHAMH, YTOJI
15 MEXIY TPSIMBIMU 24.10
Pemienue 3a1a4 Ha HAXOXKICHUE yTIIa MEXKILY
Pemenue 3a1a4 Ha HAXOXKICHUE YTIIa MEXKIY
KonTposbHnas padora Ne 1 no reme:
18 «B3anMHoe pacnosioskeHue NPsIMbIX B 10.11
NPOCTPAHCTBE»
AHanu3 KOHTPOJIbHOM paboThl Nel
19 TlapannensHOCTh TIIOCKOCTEIA. 1411
20 CBoiicTBa mapaieNbHbIX MIIOCKOCTEH 1711
Pemrenue 3ama4 o reme «CBoiicTBa mapai-
21 JeTTBHBIX MJIOCKOCTEN 21.11
29 Terpasap, napajuienenunes 2411
Pemenue 3agau no reme «Tetpasrap.
23 TNapamtenenunen 28.11
24 Pemenue 3amau o reme «Terpasnp. [lapan- 01.12




JICIACIIUIIC»

KonTposbHnasi pabora Ne 2 o reme:

25 «ITapanieabHOCTH NPAMBIX H IIOCKOCTEN» 05.12
Anamusz KP Ne 2o teme:

26 . 08.12
[TapamienbHOCTD IPAMBIX U IIJIOCKOCTEN
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U

27 TJI0CKOCTH 12.12
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U

28 TJI0CKOCTH 15.12
Teopema o0 IpsIMOM, IEPIIEHAUKYISIPHON K

29 TJI0CKOCTH 19.12
Pewenue 3anau o reme

30 «IepneHIUKYIAPHOCTH IPSIMOM M IIIIOC- 2212
KOCTH

31 PaccrosiHME OT TOYKH 10 IUIOCKOCTH. 26.12

32 Teopema o Tpex nepneHauKyIsIpax 29 12

33 Teopema o Tpex neprneHauKyIsIpax 09.01

34 Teopema 0 Tpex nepneHauKyIsIpax 12.01

35 Yrois Mexay NpsMOH U IUIOCKOCTBIO 16.01
Pemenue 3agau no reme «Teopema o Tpex

36 NEPIEeHIUKYIIAPaX, yrojl MexXay NpsMoil 1 19.01
IJIOCKOCTBIO»

37 [Ipu3Hak nepneHIuKyISIPHOCTH JIBYX 23.01




IJIOCKOCTEN .J[ByrpaHHbIi yroJl.

[Ipu3Hak nepneHauKyJIApHOCTH ABYX

38 TUIOCKOCTEH 26.01
[Tpu3Hak neprneHAuKyYIIpHOCTH IBYX

39 TUIOCKOCTEH 30.01
Teopema nepneHIMKyISIPHOCTH ABYX

40 IJIOCKOCTEMN 02.02

41 [IpsimoyronbHbIN napasuienenunes, Kyo 06.02
[TapamienpHOE IPOEKTUPOBAHHUE,

42 13006pakeHue IPOCTPAHCTBEHHBIX (PUTYD 09.02
Pewmenune 3anad o reme

43 «IlepneHAUKYIIPHOCTD MIIOCKOCTEN» 13.02
KonTposbnas padora Ne 3 no reme:

44 «IlepneHANKYJISIPHOCTD NPSMBIX H 16.02
IUIOCKOCTE»
Anamusz KP Ne 3no teme:

45 HepneHz[mEynﬂpHocn, OPSMBIX U 20.02
IJIOCKOCTEM.

46 [Mpu3ma 27.02

47 [Tpusma. 01.03
[Tnomaas OOKOBOM M MOTHOW MOBEPXHOCTH

48 PU3MBI 05.03
Pemenue 3a1au Ha HaXOXKIEHHE MIIOLAAN

49 MIOJTHOM ¥ OOKOBOM MTOBEPXHOCTH 12.03




[Inpamua

50 26.03

51 TpeyronbHas nupamuaa 2003

52 TpeyronbHas nupamuaa 02.04

53 TpeyroisbHas nupamuaa 05.04

54 [TpaBuiibHas nupamua 09.04
Pemenue 3an1a4 Ha BBIYKMCIICHUE TUIOIATU

55 MIOJIHOM MOBEPXHOCTU U OOKOBOI 12.04
MOBEPXHOCTU UPaMUJIbI
Pemenue 3a1a4y Ha BbIYMCIIEHUE TIOIATN

56 MTOJTHOM TTOBEPXHOCTH U OOKOBOM 16.04
MIOBEPXHOCTU IIMPaMUJIbI

57 [TonsiTHE TPaBUIBLHOIO MHOTOTPaHHHKA 19.04

58 Cummerpus B KyOe, B apajuieenurnesie 23.04
Pemenue 3agad mo reme

59 «MHOTOrpaHHUKI» 23.04
Pemenue 3agad mo teme

60 «MHOTOrpaHHUKI» 26.04
KonTtpoabHnas padora Ne 4 mo reme:

61 «MHOrorpaHHMKN» 26.04

62 [TonsTue BexTopa. PaBeHCTBO BEKTOPOB 03.05
CrnosxeHue U BelYUTaHUE BEKTOpPOB. Cymma

63 07.05

HCCKOJIBKHUX BCKTOPOB




YMHOKEHNE BEKTOPA HA YUCIIO

64 1 07.05

65 KomriutanapHbie BEKTOPBI 1 14.05

66 HpaBI/IJ'IO napauicicnuicaa 1 14.05
Pa3noxenue BekTopa 1o TpeM

67 HEKOMILIAHAPHBIM BEKTOpPam 1 17.05
Kontpoabnas padora Ne 5 mo reme:

68 «BekTopbD» 1 24.05

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka Beero Konrpoabubie | Jlara usyyenus
padoTshI

1 [IpsimoyronbHas cucteMa KOOpAUHAT B 05.09

npoctpancTse. KoopauHats! BeKkTopa 1
2 Koopaunats! BekTopa 1 08.09
3 Koopaunarsl Bextopa. JleicTBrs Haq

BEKTOPaMHU. 1 12.09
4 CBs13p MEXly KOOpJIMHATAMU BEKTOPOB U

KOOPJIMHATAMH TOYEK 1 15.09
5) [Ipocreiimue 3a1a4u B KOOpAUHATaX 1 19.09
6 [Ipocreiiue 3aauu B KOOpAMHATAX 1 22 09
7 KonTtpouabnas padora Ne 1

no reme «KoopanHaThl TOYKH U 1 1 26.09

KOOP/ANHATHI BEKTOPa»
8 VYron mexay BekTopamu. CkansipHoe

IIPOU3BEICHUE BEKTOPOB 1 29.09
9 VYron mexay Bekropamu. CKalasipHOE

MIPOU3BEICHNE BEKTOPOB

1 03.10

10 Brruncnenue yrioB Mex1y NpsSIMbIMU U

TUTOCKOCTSIMH. 1 06.10




11

[ToBTOpPEHME BOIIPOCOB TEOPUH U PEILICHUE
3aja4

10.10
12 JBuxenus. [lenTpanbsHas cuMmeTpus.
3epkanbpHasi cumMeTpusi. OceBasi CHMMETPHS. 13.10
[TapamrenpHbII IEPEHOC.
13 Pemenue 3anay no Teme «/IBrxeHue» 17.10
14 KonTtpouabHnas paGora Ne 2
20.10
no teme «BekTopb».
15 3ader 1o Teme
24.10
«MeTto KOOpJIMHAT B IPOCTPAHCTBEY
16 [lonsTre uunuHIpa 27.10
17 Humuaap. Pemenue 3agau 07.11
18 [1nomane MOBEpXHOCTU HUTUHIPA 10.11
20 Konyc, miomaas moBEpXHOCTH KOHYCA 17.11
21 VY cedeHHbI KOHYC

21.11




22 Cdepa u map. 24 11
23 B3aumMHoe pacronoxxeHue chepbl U INIOCKOCTH 28.11
24 KacarenpHast IIIOCKOCTB K cdepe, ypaBHEHHE
cdepsl. 01.12
25 [Tnomane cheps 05.12
26 Pa3nble 3a1aun Ha MHOTOIpaHHUKH, WIUHAD,
KOHYC U 1I1ap. 08.12
27 Pa3nble 3aaun Ha MHOTOIpaHHUKH, IWJIUHAD,
KOHYC U HI1ap. 12.12
28 Pa3ubie 3a1aun Ha MHOTOTPaHHUKH, LAITUHID,
KOHYC U 1I1ap. 15.12
29 O6061mmenue no teme: «{unuuap, konyc,
cdepa u map» 19.12
30 KonTtpoabnas padora Ne 3
22.12
no reme «lunannap, konyc, cepa u map»
31 3auer 1o Teme:
26.12
«Tena BparieHus»
32 AHanu3 KOHTPOJIBHON pabOThI, 324ETOB I10
teme «LlunmuHnap, koHyc, chepa u map» 29.12
33 ITonsarue o6bema.
09.01
O0BeM NpsMOYTOJILHOTO HapaljieNenune/a.
34 O0BeM NpsAMOYTOJIBLHOTO HapalyieNenuea. 1201

O06BeM IpSIMOYTOIBLHOM IPU3MBI, OCHOBAaHHUEM




KOTOPOU SABJISIETCS IIPSIMOYT OJIbHBII
TPEyroJIbHUK.

35 O0BeM IPSIMOYTOJILHOTO MapajUIeenuIe/a. 16.01
36 O0BeM IPSIMOM MPU3MBI 19.01
37 O06beM uIHHIpA 23.01
38 O0bem muMHIpa 26.01
39 Brruncinenue 00bEMOB TEN ¢ IIOMOILBIO

HHTErpaia 30.01
40 O0beM HAKJIOHHOH MPU3MBI 02.02
41 O0BeM TUpaMuIbI 06.02
42 O0BeM TUpaMuIbI 09.02
43 Pemenue 3ana4y Ha HaxoXxAeHHE 00BEMa

MTUPAMUJIBI 13.02
44 O0BeM KoHyca 16.02
45 Pemrenune 3ama4 Ha HaX0XKIeHHE 00bEMA

KOHYyca 20.02
46 KonTtpouabHas pa6ora Ne 4 mo reme

«O0beMbl TET» 27.02
47 O6beM mrapa 01.03
48 OObeM 11apa u ero 4acTew.

05.03




49

OO6beM IapoBOro CerMeHTa, IMapoBOro CIOs,
IapOBOr0 CEKTOpa

12.03

50

OO0BeM MIapOBOr0 CETMEHTA, IAPOBOTO CJIOS,
IIIAPOBOT'0 CEKTOpa

26.03

o1

52

53

54

55

56

57

58

[Tnomane chepsr

Pemenne 3aJga4 110 TeMaM

«00beM m1apa u ero yacteit» u «Ilnomanp
cdepbr»

Kounrpoabsnas padora Ne5 nmo remam
«O0bem mapa» u «Ilnomansb chepb»

3aueT mo TeMaM

«O0bem mapa» u «Ilnomans cheps»

TToaroroska x EI'D o Teme « AKCHOMBI
CTEPEOMETPUI

[Toarororka k EI'D no teme «llapannenbHOCTh
MPSIMBIX B MPOCTPAHCTBE, MAPaIIeIbHOCTh
npsiMOH U TUIOCKOCTU. CKpeInBaronuecs
npsMele. [lapamienbHOCTh MII0OCKOCTEN

ITonroroBka xk EI'D o Teme
«IleprneHIUKYIAPHOCTH TPSIMOM U MIIOCKOCTH.
Teopema o Tpex nepneHauKyspax. Yo
MEXy NMPSMOHN U IIIOCKOCTBIO».

[Togroroska k EI'D no teme «/IByrpaHHsIii
yroa. [lepneniuKyIspHOCTh TUIOCKOCTEW.

29.03

02.04

05.04

09.04

12.04

16.04

19.04

23.04

59

IToaroroska x EI'D o Teme

23.04




«MHororpannuku. [lapamnenenunen, npusma,
NApaMUJa, IUIOLIAJAA UX IIOBEPXHOCTEN».

60 ITonroroska xk EI'D o Teme
«MHOrorpaHHUKY: apaJiyIeIeHIeI,
26.04
MpU3Ma, MUPaMHUIa».
61 [TonroroBka k EI'D no teme «BekTops! B
npocTpaHcTBe. J(efcTBUS HaJ BEKTOPAMMU. 26.04
CkansipHO€ MPOU3BEICHUE BEKTOPOB.
62 [TonroroBka k EI'D no teme «{ununp, Konyc
Y 11ap, TJI0MIAIU UX TIOBEPXHOCTEM» 03.05
63 IToaroroska k EI'D o teme: «OOBLEMBI TE» 07.05
64 IToaroroska xk EI'D o teme: «OOBEMEI TEI» 07.05
65 IToaroroska k EI'D 1o Teme
«MHOTrOrpaHHUKN» 14.05
66 IToaroroska k EI'D o teme: «Tena
BpaLICHUS» 14.05
67 IToaroroska k EI'D o teme: «KoMOuHaAIMM €
OMHMCaHHBIMH chepamm 17.05
68 IToaroroska k EI'D o teme: «KoMOuHAIMM C
24.05

OIIMCaHHBIMH C(l)epaMI/I»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30OBATEJIBHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA
* Maremaruka: anreOpa U Hadyaia MaTeMaTHYECKOro aHanm3a, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiipoHepHoe 00IIecTBO
«3narenscTBO «lIpocBemenune»

e Teomerpus, 10 -11: Yueb.nms obmeoOpaszosar. yupexnaenuit / JI.C. Artanacsu, B.O.

Kanomues u np. — 11-e uzn. — M.: [Ipocsemienue, 2012

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

o  ®denepanabHBIA HHCTUTYT I€IarOrHUYecKUX u3Mepennii Wwwi. fipi.ru
®denepanbHbIN COBET MO yueOHUKaM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Ddeneparuu http://fsu.edu.ru

® OTKpBITBIfI 6aHK Sa,Z[aHI/Iﬁ 10 MaTECMATHUKEC
http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

e Cerb TBOpPUYECKHUX yuHTeCH hitp://www.it-n.ru/
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