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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOTro Kypca «l eomeTpus» 6a30BOr0 ypoBHS JJIsi 0O0YYaIOIIHXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDenepanbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeiHero oouiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIHMA POCCHIICKOTO 00pa30BaHMSL
Peanmaunﬂ porpaMmabI oOecrieunuBaeT OBJIAJICHUC KIITOYCBBIMHU KOMIICTCHIIUSAMMU,
COCTAaBJIAKOIIMMH OCHOBY JJId CaMOPAa3BUTHA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIO0CTHOCTD
O6HI€KYJII)TypHOFO, JIMYHOCTHOTI'O U ITO3HABATCJIBbHOI'O PA3BUTHA JIMYHOCTHU 06yqa}0m1/1xcs1.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTth y4eOHOro Kypca TeOMETpHUM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs
0o0yCIIOBJIEHa NPAKTHYECKON 3HAYMMOCTBIO METANpEAMETHBIX U TPEIMETHBIX pe3yJIbTaTOB
oOyueHusi TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcsi, GOpMUPOBAHUS
(GYHKIIMOHATBHOM MAaTeMaTH4YeCKOW T'paMOTHOCTH, HM3yU€HHUs APYTUX Y4YEOHBIX JUCIUIUIMH.
Pa3Butne y oOyuaromuxcss NpaBWIbHBIX TPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
reOMETPUYECKUX aOCTpaKIUi, COOTHOIIEHUU PEalbHOTO U UJEAIbHOTO, XapaKTepe OTPaKEeHHs
MaTeMaTHYE€CKOW HAYKOW SBJICHHH M MPOILIECCOB PEAIIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HayK WU pOJM MaTeMaTHYeCKOr0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHHMM U B IPAKTHKE
crocoOcTByeT (OPMHUPOBAHUIO HAy4YHOTO MHPOBO33PEHUS Y4YallUXCs, a TaKXKe KayecTB
MBIIILJIEHHS, HEOOXOIMMBIX Ul aJjalTalllii B COBPEMEHHOM OOILIECTBE.

l'eomerpust siBasieTcst onHUM K3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, Tak Kak 00ecredyrBaeT BO3MOXKHOCTb M3YUEHHS KaK JUCLUHUIUINH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbllLIeHHE, (GOopMHUpyeMOe MNpU H3YyYEeHUH OOYyYarolIMMHCS MOHSITHHHBIX
OCHOB TE€OMETPUM M MOCTPOCHUM ILENOYKH JIOTMYECKUX YTBEPKICHUW B XOJE PEIICHHS
F€OMETPUUYECKUX 3aJa4, yMEHHE BBIJBUraTh M ONPOBEPrarb TI'MIOTE3bl HENOCPEICTBEHHO
HCIIONB3YIOTCS IMPU PELICHUM 3aJa4 €CTECTBEHHO-HAyYHOI'0 LHMKIJIA, B YAaCTHOCTU M3 Kypca
bu3uKH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTIX
JesITeNbHOCTU YesloBeka. OpueHTaIs YyeloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOe
YCIIOBUE €r0 COLUATBHOrO ObITHS, (hOpMa OTPAXKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MMO3HAHUS u aKTUBHOIO npeoOpazoBaHus JNEHUCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3aMu 0ObEIUHSET Pa3HbIe BUIbI yUeOHON U TPYAOBOM AEATEIHHOCTH,
SBJIIETCSA OJHUM U3 MPOo(ecCHOHATBHO BaXXHBIX KauecTB, I[MOATOMY akKTyajbHa 3ajada
(dbopMupoBanus y 00ydaroluXxcsi IPOCTPAHCTBEHHOTO MBIIILJICHUS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBIIUIEHUS] — CYIIECTBEHHOI0 KOMIIOHEHTA B MOJATOTOBKE K IMPAKTUYECKON AEATEIbHOCTU IO
MHOTUM HalpaBJICHUSM.

Lenb ocBoeHUs mporpaMMsel yueOHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE 00yUeHHUs
— o0meoOpa3zoBaTeIbHOE M OOIIEKYJIBTYpPHOE pa3BUTHE OOydarolmuxcs depe3 obecreueHue
BO3MOKHOCTH NPHOOPETEHUsI M UCIHOJIb30BAHUS CUCTEMATHUYECKUX I€OMETPUYECKUX 3HAHUU U
NeWCTBUH, CieU(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIELTHOTO IPOI0JIKEHUsI 00pa30BaHus 110
CIELIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE NpeIHa3HAuEHa 7151 00y4aroIuXcst cpeiHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOIO OOIIEro



obpazoBanus. Takum o0pa3zom, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIHE
MaTeMaTU4YeCKUEe YMEHUs, CBSI3aHHBIE CO CIeIM(UKOI reoMeTprn U He0OXOAUMBIE JUIS KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3T0ro, oHM MMEIOT BO3MOXKHOCTh W3YyUUTh T€OMETPHIO Ooliee
ri1yOOKO, eclii B JajbHEWIIeM BO3HHKHET HEO0OXOJAWMOCTh B T'€OMETPUYECKUX 3HAHUAX B
npoeCcCHOHATIBHOMN IS TEILHOCTH.

JlocTuKeHue 1enu OCBOEHUS IIPOrpaMMbl 00€CIIEUNBAETCS PELLIEHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTeTHRIME 3a1auaMi OCBOEHHS Kypca «I'eomerpun» Ha 6a3oBoMm ypoBue B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMHUpOBaHHE NPEICTABICHUS O TEOMETPHUH KaK YacTH MHPOBOH KyJIbTYphl U

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHuEe TMpeACTAaBIEHUS O MHOIOIPAHHMKAX M Telax BpallleHUus Kak o
BOXHEHWIIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIIONINX OMKMCHIBATh U M3Y4aTh pa3HbIC
SIBIICHUSL OKPYKAIOIIEr0 MUPa;

e (opmupoBaHuE yMEHMsI PACIIO3HABATh HA UYEPTEKaxX, MOJEISIX M B pPEallbHOM MHUPE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJAJIEHWE METOJAAMM peUleHHus 3ajad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMHUpOBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPaHHHKAX U
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAaMM PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHUE YMEHHUS
MPOBOJUTH  HECJIOXKHBIE  JOKa3aTeJIbHbIE  PAcCyXJCHHUS B  XOJA€  pelIeHUus
CTEpEOMETPUYECKUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUIEKTyaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH  OOydaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHNUN, KPUTUUHOCTH MBIIICHUS;

e (opmMupoBaHHE (PYHKIHOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM IE€OMETPUHU: yMEHHE
pacro3HaBaTh NPOSBIECHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CHUTYalUsX W IPU HU3YYEHUHM JAPYIMX Y4eOHBIX HpPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha A3bIKE
Ir€OMETPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJEIH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT s pelleHus IPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLIEHUBATH MOJTY4YEHHBIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTHIO MPOIPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3yuyeHus 3aj7ay, pelulaeMblX Ha YpOBHE MHTYUTUBHOI'O IMO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M
IIPOCTPAHCTBEHHOT'O  MBILUIEHUS, CTUMYJUPYET MpPOTEKaHUE€ HWHTYUTHUBHBIX IPOLIECCOB,
MOTHBHPYET K JJaJIbHEHIIEMY U3yUeHHIO IIpeIMeTa.

[Ipennourenue OTAAETCS HAIVSIHO-KOHCTPYKTUBHOMY METOAy OOyueHHs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOM
neaTenbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH Y yUaIIXCs B Kypce CTepeOMeTpUun
IIPOBOJUTCS 3a CUET pelleHHs 3aJad Ha CO3JaHMe NPOCTPAHCTBEHHBIX OOpa3oB M 3ajady Ha
ONlEpUPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3amu. Co3naHue oOpas3a MPOBOAUTCS C OMOPOM Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICTIEHHOT'O
U3MEHEHHUS €r0 UCXOAHOTO COJIEP/KaHUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOPJMHATHI B IPOCTpaHCcTBey. @OpMUpPOBaHUE JIOTHUECKUX YMEHUH pacipeaessieTcsi He TOJIbKO



[0 COJAEPKATEIbHBIM JIMHUSAM, HO M TI0 TOoAaM OOydYeHHUss Ha YPOBHE CpPETHETO OOIIero
oOpa3oBaHMs.

Conepxanne 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueiil mporpaMmsl, pacupeAeaEHHbIM 10 roJaM 00yUYeHHs, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHU INOHATUAMHA u HaBbIKaMU OCYIICCTBJIAIOCH
MOCJIEIOBATENbHO M TOCTYNAaTeIbHO, C COONIONECHHEM NPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUA BKIIFOUAJINUCH B O6IIIYIO CUCTCMY I'COMCTPUUCCKUX HpeIICTaBJICHI/Iﬁ O6y‘-IaIOHII/IXC$I,
paciupss u yriyosss e€, o0paszys IpOYHbIe MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaUTCS 2 yaca B Hezenmto B 10 kimacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooydyenus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUA cTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, pocTpaHcTBo. [loHsTHe
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISICTBUS U3 HUX.

B3aumHoe pacrnosiokeHue NpsiMbIX B MIPOCTPAHCTBE: MEPECEKAIOLIUECs, apauieIbHble U
cKpeluBampomuecs npaMble. [lapainenbHOCTh HPSMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
napajuleJibHble MpsSMbIE B IPOCTPAHCTBE; MAPAIICIBHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTh
NpsIMOM M TJIOCKOCTH. YTJBl C COHAIlPaBICHHBIMH CTOPOHAMH; Yroll MEXAy HpsSMbIMH B
npoctpaHcTBe.  [lapaienbHOCTh  IJIOCKOCTEW: — MapajUiedbHbIE  IJIOCKOCTH;  CBOWCTBA
napajuleNbHbIX IiockocTel. [Ipocreiine npocTpaHCTBEHHbBIE PUTYPBI Ha MIIOCKOCTHU: TETPAdAp,
Ky0, mapaJijiesienumes; NoCTPOeHUE CEUSHUI.

[lepneHuKyISIpHOCTh  HPSIMOM U TUIOCKOCTU:  NEPIEHIUKYJISApHbIE TpsSMbIE B
MIPOCTPAHCTBE, MpPSAMbIE MapajuleibHble U MEPHEeHAUKYJSPHbIE K IIJIOCKOCTH, MpPHU3HAK
MEPIEeHIUKYJISIPHOCTH MPSAMON U TIOCKOCTH, TEOPEMa O MPSMOM MepHeHANKYIIPHON TIOCKOCTH.
VYTBl B IPOCTPAHCTBE: YroJl MKy IPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIN YIOJ, JMHEUHBINA Yol
IByrpaHHoro yria. llepmeHAMKynsip M HaKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IUIOCKOCTH,
paccTosiHue OT MPSIMOM /10 TUWIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTb. [leprnenauKynsapHOCTh
IUIOCKOCTEHM: MpU3HAK MEpNeHIUKYJIApHOCTH JBYX IulockocTeil. Teopema o  Tpéx
MEePIEHIUKYISAPAX.

MHororpaHHMKH

[lonATHe MHOrOrpaHHHWKa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: N-yrospHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; MPsAMasi U HAKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAs MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJabHBIN Mapajuieenunes U ero cBorcrea. [lupamuaa: N-yrosibHas
nupaMuia, TpaHd W OCHOBAaHWE MNUPAMU[bI; OOKOBask M TOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsE W YCEUEHHas MHUpaMUIA. OJNEMEHThl MNpu3Mbl W nHpamuabl. [IpaBuiibHbIE
MHOTI'OTPaHHUKU: MOHSTHE MPaBUIBHOIO MHOTIOIPAHHMKA; MPABWIbHAS MPU3Ma U IpaBUJIbHAs
MMpaMua; MpaBUiibHas TPEYroJibHAs MUpaMUIa U IPaBUIIbHBIN TeTpasp; Kyo. [Ipencrasienue o
MPaBUJIbHBIX MHOT'OTPAaHHUKAX: OKTA’Ip, AOACKa’Ap U ukocazap. CedeHust Npu3Mbl U MUPaMUIBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHTbl CHMMETPUH B ITMpamMuax, napajuienenuneaax, paBUuibHbIX MHOIOTpaHHUKAX.

Brruncnenue >neMeHTOB MHOTOT'PaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans GokoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MMpaMHJIbI, TEOpEMa O oA yceu€HHon nupamusl. [lonarue 06 06béme. O0BEM MUpamMuibl,
MIPU3MBI.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMu MOJOOHBIX TEIl.

11 KVIIACC

Tesa Bpamenus



Hunuuapudeckass MOBEPXHOCTb, 00pasymoolue MWIMHIAPUYECKOM TOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHocTH. LlumuHap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
OCb; TUIOIIA/b OOKOBOM 1 TIOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00Opa3yrolle KOHMYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME ¥ BepIIMHA, OOpasylomas M OCh; IUIOMAIb
OOKOBOH M TIOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yrolue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, AUAMETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionioskeHue chepsl ¥ IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmomans chepsl.

N306pakeHue Ten BpameHus Ha TII0CKOCTH. Pa3BépTka uiimHApa 1 KOHyca.

KomOuHanmu Ten BpalleHWs W MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OIHMCAaHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIIEHUS.

[Tonsstue 006 o00bEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Teln. Teopema 00 o00bEME
MPsIMOYTOJIBHOIO Mapajiesenunena u ciaeacTsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MAE ChEephl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAIAMU IOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEI.

Cevennss mminuHApa (MapajuielbHO W TMEPIEHAMKYISIPHO OCH), CEUSHHsS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BeKTOpa MO TpEM HEKOMIUIAHApHBIM Bekropam. IIpaBuio
napajenenunena. Pemenue 3agad, CBSI3aHHbIX ¢ IPUMEHEHUEM IIPABUIT JICHCTBUI C BEKTOPaMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimine
3aJaud B KOOpJMHATax. YTol Mexay Bekropamu. CKalsgpHOE IPOM3BEACHUE BEKTOPOB.
Bbruncnenue yriioB Mexay HpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBI METOA IpH
peLIeHNH F€OMETPUYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yNbTaThl OCBOCHUSI MPOrpaMMbl y4deOHOro mnpeamera «MartemaTuka»
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnnuTanue:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromIerocsi KakK AaKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHAa POCCHUHCKOro OOIIECTBa, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(OYHKITMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHUH, MTPOIEAYyp TPAKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMH 1 Ha3HAUCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUICKOMN IPa’kJaHCKOW UIEHTUYHOCTH, YBaKEHHUS K IPOLIIOMY U
HACTOSIIEMY POCCUMCKOM MaTeMaTHKHU, IEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUNUCKHIX
MAaTEMAaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K UCIOJb30BAHHUIO 3THX JAOCTHKCHUW B
JIPYTUX HayKaX, TEXHOJOTHX, chepax SIKOHOMHKH.

JlyXO0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM poccuiickoro Hapoaa; chOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TOBEJICHHMS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIKEHUN HAyKW W JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAaJla B MOCTPOEHUE
YCTOWMYMBOTO OYAyIIEro.

JCTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHHEM K  MHpPY, BKIIOYas OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pPaCCYKICHUN; BOCIPUUMUYUBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHSI NPUMEHATH MaTeMaTHYeCcKue 3HaHUS B HHTEpecax
310pOBOr0 U Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, PEryJisipHas (pu3ndeckas
aKTUBHOCTb); (PU3MYECKOro COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-0310POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHUEM IEHHOCTU TPYIOJIOOMSI; UHTEPECOM K Pa3IMYHBIM
chepam mpodhecCHOHATBHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOp Oyaylieil mpodeccun u peaan3oBeIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaT€MaTHYeCKOMY OOpa3OBaHUIO H
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HaIllpaBJIE€HHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO JKOJOTUYECKOW KyJIbTYphl, TMOHUMAHHEM BIUSHUS COLHUAIBHO-
SKOHOMHUYECKHUX IPOILIECCOB HA COCTOSIHUE NPHUPOJAHOW U COLUAIBHOW CpeIbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW U PelIeHUs 3aad B 00JacTHU OKPY>Kalollel cpelbl, MIaHUPOBaHUS
MOCTYNKOB U OLIEHKU UX BO3MOXXHBIX MOCJIEICTBUM JIJIS1 OKPY>KAIOILIEH Cpebl.

IleHHOCTH HAYYHOIO O3HAHUA:



C(pOPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYECKOW HayKd Kak cqepsl
YEJIOBEUECKON JIEATEIbHOCTH, ATAOB €€ Pa3BUTHs U 3HAYMMOCTH Ul PAa3BUTUS LIMBUIM3ALINM;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MATEMATUYECKOU KYJIbTYPOU KaK CPEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh UHAUBUYAJIBHO
U B IrpyIIIe.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbI y4eOHOTO TipeameTa « MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIGHBIMH  HO3HAGAMENAbHLIMU  OeliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATIbHLIMU — Pe2YIAMUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble Jloruyeckue aeiicTBUs:

® BBIBIIATh M XapaKTePU30BATh CYMICCTBEHHBIC NMPU3HAKKM MATEMaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHSIMH, (HOPMYIHPOBATH ONPEICIICHUS TOHSTHI;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCH(UKAIIUN, OCHOBAHHUS JIIs1 000OIICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHUHHMATbH, (OPMYIHPOBATh U MPEOOPA3OBHIBATh CYXKIACHUS: YTBEPIUTEIbHbIE U
OTpHULaTeNbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOpEUUs B (haKTax,
NAHHBIX, HAOMIOACHUAX W YTBEPKACHUSX; MpeniaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTE U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, AECTYKTHUBHBIX U UHAYKTHBHBIX
YMO3aK/IIOUEeHUN, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM (TIpsSMBbIe
U OT TNPOTHBHOIO), BBICTpauBaTh AapryMEHTAlUIO, MPUBOJUTH HPHUMEPHl U
KOHTpPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIBI;

e BbIOMpaTh crocob pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh Hauboee MOAXOASIMIUNA ¢ YYETOM CaMOCTOSTENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3zoBble nccienoBareibckue 1elCTBUA:

® CIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKHM  MHCTPYMEHT  TO3HAHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLIUE MIPOTUBOpEUHE, MPoOiIeMy, yCTaHaBIUBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH TUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy O0BEKTaMHU, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (hOpMynIHpOBaTh OO0OOIIEHHWS U BBIBOJABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATh TOCTOBEPHOCTH IMOJYYEHHBIX
PE3yNbTAaTOB, BHIBOJOB U 0000IIECHU,



MIPOTHO3UPOBATH BO3MOXKHOC PA3BUTHC MIPOLICCCA, 4 TAKIKC BbIABUTATH MPCAITIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCIIOBUAX.

PaGora c undopmanueii:

BBISBJIATH JePUUIUTHl HHPOPMALIUH, TaHHBIX, HEOOXOJUMBIX JUISI OTBETa HA BOIPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(OpPMAIMI0 H3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIHMIO Pa3IUYHBIX BUAOB U (HopM
MIPECTAaBIICHHUS,

CTPYKTYpHUPOBaTh HMH(POPMALHUIO, TPEACTaBIAT, €€ B pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMH 10 CaMOCTOSATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMYyHUKamueHbole Oelicmeus, 0becnedusaom chopmuposanHocms
COYUANBHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo01menue:

BOCIIPMHHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSMHU U LEISAMU
oOIIeHHsI; SCHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOI TOUYKY 3PEHHUSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO X0y pEelIeHHs 33ajauld, KOMMEHTHPOBATh
MOJIy4YEHHBIHN pe3yNbTar;

B X0/ie 0OCYXIEeHUs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMbI, IPOOJIEMBI,
pelaeMoi 3a1auu, BbICKAa3bIBATh UJIEH, HAIIEIIEHHbIE Ha TIOUCK PEIIEHNUS; COTIOCTABIISTh
CBOM CYXJICHHUS C CY>KICHHUSMH IPYTHX YYaCTHUKOB Juajnora, OOHapyKMBaTh pa3inyiue
U CXOACTBO MO3MIMI; B KOPPEeKTHOM ¢dopMe (GopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paXKECHHUS;

MIPE/ICTaBIATh Pe3yIbTaThl PELICHUS 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIICHHSI ¢ YYETOM 3ajad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh MPSHMYILECTBA KOMAHTHON U HHMBH Iy aJIbHON pabOThI IpU
peleHny y4eOHbIX 3a/1a4; IPHHUMATh 11eJIb COBMECTHOM JESITeIbHOCTH, TUIAHUPOBATh
OpPTraHU3allMi0 COBMECTHOW pabOThI, paclpenesiaTh BHIbBI padoT, IOTOBAPHBATHCH,
00CYX1aTh MPOLIECC U PE3YJIbTAT paOdOThI; 0000MATh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPAUHUPOBATH CBOH JICHCTBUS
C APYTUMH YWICHaMHU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
0 KpUTEPUsM, c(HOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix
YCMAaHOBOK U IHCUZHEHHbIX HABLIKOB JIUYHOCNIU.
Camoopranm3anus:

COCTABJIATH IUIAH, aJITOPUTM PELICHUS 33JJauH, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBBIKAMU I103HABaTEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nmpoucccoB, HX PpEe3YyJbTAaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CAMOKOHTPOJISA IpOLEcca W Pe3yJIbTaTa PELICHUs MaTeMaTU4YeCKON
3a/1a4u;

® [IpeABUJETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPH PELIEHUH 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIM U YCJIOBUSM, OOBSACHATH IPUUUHBI
JOCTIDKEHUSI WIIM HEJOCTH)KCHHUSI PE3yJIbTaTOB JESATEILHOCTH, HAXOIHUTh OINUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, PAMAsi, MIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TMOHATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TIPAMBIX U
IIJIOCKOCTEM.

KnaccuduimponaTs B3auMHOE pacioio’KeHUe MPSAMBIX U IIJIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTb TOHSTUSMHU: JBYI'PAaHHBIA Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yTia; TUHEHHBIN YroJl ABYTPAHHOTO yTIJIa; TpadycHas Mepa ABYTPAaHHOTO yIia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIbIA W HEBBIMYKIBI MHOTOIpaHHUK,
3JIEMEHThI MHOTOI'PaHHUKA, IPABUIIbHBIN MHOTOT paHHHUK.

PacrioznaBaTth OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MHpaMuja; MpuU3Ma, MPSIMOYTOJbHBIN
napajuiesenumnes, Kkyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TPaBUJIbHbIE MHOTOTPAaHHUKHU; MpsSMble U
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YsI METOJ CIIE/IOB.

CrpouTh ceueHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemats 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETMYHH 10 00pa3iiaM Ul alrOPUTMaM,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUH CTAHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYHMCIICHUE PACCTOSHUN MEXAY JBYMs TOYKaMHU, OT TOYKU JO MPSIMOU, OT TOYKU O
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TTPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETMYHH 10 00pa3iiaM Uk alrOPUTMaM,
MPUMEHSS] U3BECTHbIE aHAIMTUYECKHE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTUYECKHX
3a/lad Ha BBIUMCICHHUE YIJIOB MEXIy CKPEIIMBAIOIIMMUCA MPSAMBIMHU, MEXAYy MpsIMOU U
IUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMU, AIBYT'PAaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, THUpaMua) ¢
IpUMEHEHHEeM (GOPMYIT; BBIYUCIATh COOTHOIIEHHS MEXTy TUIOIAASIMU TTOBEPXHOCTEH, 00bEMamMu
MOJIOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, npercTaBiIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTh reoMeTpudeckue (akTbl JUISI PEUICHHS CTEPEOMETPUYECKUX — 3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pCHICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE IPOTrpaMMHBIE CPEACTBA MU IEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPCOMETPHUCCKUX 3a/1ad.

[IpuBoauTE mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIpUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHUE 3aKOHOB T'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IIPAKTUKE: AHAIM3UPOBATh pEalbHbIC CUTyallMU U
IMPHUMCHSATH HN3YYCHHBIC IIOHATHUA B mponecce IIOHUCKa pEeIICHUA MaTeMaTn4ycCKn
copMyTHPOBAHHOM MPOOIEMbI, MOJCIUPOBATh pPEAlbHbIC CHUTyallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MMOCTPOCHHBIC MOJEIH C HCIOJIh30BAHUEM TEOMETPUUYCCKHX TOHATHH U TEOpEM,
arrapara aJIre6pr; pemaTh NPpaKTUUCCKUE 3aJa4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs TOBEPXHOCTh, 00pa3yoIine IUIMHAPHIECKON
MOBCPXHOCTU; HHUIIHMHAP, KOHUYCCKAsA IMOBCPXHOCTH, 06pa3y}onme KOHHYECKOU IMOBEPXHOCTH,
KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, chepa U map).

OOBICHATBH CITOCOOBI TTOJTYYCHHS TEJ BPAIICHHUS.

KnaccudumupoBars B3anMHOE pacnoyiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: LIAPOBOII CETMEHT, OCHOBaHHE CETMEHTa, BHICOTA CErMEHTa;
IapOBOM CJI0i, OCHOBAHUE IIAPOBOI0 CJIOSA, BHICOTA IAPOBOT0 CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BIUCAHHBIA B chepy U OMUCAHHBIA OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOIPAHHUK UJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLICHHS MEKY IIJIOMIAIIMU MOBEPXHOCTEN 1 00bEMaMuU OTIOOHBIX TEL.

N3o06paxaTts u3ydaemble (QUIYpHl OT PYKH M C MPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, mpeAcTaBIeHHYIO Ha YePTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh AeWCTBUS CIOXKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpa
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpumeHsTh MpaBUiIo MapauieIenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroll MEXKIY BEKTOpPAMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMmy BEKTOpOB M TIPOU3BENIEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJSIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPAaBHCHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUIsI PEUICHHS CTEPEOMETPUYECKUX — 3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pCuICHUA, €CJIW YCJIOBUA NPUMCHCHUA 3alaHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aa4i Ha NPUMCHCHHUC BECKTOPHO-KOOPANHATHOT'O
MeToJ1a.

Pemratn 3aJa4u Ha JOKas3aTCJIbCTBO MAaTEMATHYCCKUX OTHOILIEHUII U HaX0XJICHUC
TrCOMETPHUICCKUX BCIWYHH I10 06pa3uaM WKW ajiropuTMam, MPUMCHASA HU3BCCTHBIC MCETO/bI IMPU
PEIICHNU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIIME NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B IpUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYUYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUd U
IMPHUMCHSATH HN3YYCHHBIC IIOHATHUA B mponecce IIOHUCKa pEeIICHUA MaTeMaTn4ycCKn
copMyTHPOBAHHOW TPOOIEMbI, MOJCTHPOBATh pEalbHbIC CHTyalldd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MMOCTPOCHHBIE MOJEIHA C HCIOJIh30BAHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUCCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B cTepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 VYTibl MeXIy NPSIMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEeHME: CeUCHUS, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Tena Bpatienus 12
OO6bEMBI TEN 5) 1
BexTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHnue, 060611IeHNE, 5 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, IIIOCKOCTb,

npoctpancTBo. [IpaBuna uzoOpakenus Ha

pUCYHKaX: N300paKeHUS TUIOCKOCTEH,
napajuIeNbHbIX MPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

IlonsTHs: MEPECCKAOIHECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas 1 MmiI0CKOCTb

IlonsTus: NIEPECCKAIMECH IIIIOCKOCTH,
nepeCCKaroMreECs npsamMas U MI10CKOCTh

3HaKOMCTBO C MHOI'OrpaHHUKaMHU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMUOHHBIX Y€PTECIKAX

Havanwshbie cBeneHus o kyoe u
nUupamMuie, uX pa3BEPTKU U MOJIETIH.
CeueHns MHOTOTPaHHUKOB

HauanbHble cBeieHHs 0 KyOe u
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPAaHHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMETPHUU: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

10

TToustre 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPHH U CIIEACTBUS U3 HUX

11

B3anMHOe pacnosioxkeHue npsIMbIX B
IIPOCTPAHCTBE: NEPECeKaroIuecs,
napajiesIbHble U CKPEIUBAIOLIUECS
psIMbIE

12

[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN
B NIPOCTPAHCTBE: MapaljIeJIbHbIE MPSMbIE
B [IPOCTPAHCTBE; MAPAIICIIBHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh NMPSMBIX U TIOCKOCTEH
B npoctpaHctse: [lapannenbHOCTh
MPSIMOM U TUIOCKOCTH

14

Vsl ¢ COHAaIIPaBJICHHBIMU CTOPOHaAMU

15

Yrona MCXKAY NPAMBIMHU B ITPOCTPAHCTBE

16

Yroa Mex Iy NpsIMbIMU B IPOCTPAHCTBE

17

[TapannenbHOCTb IIIOCKOCTEN:
NapajuleNIbHbIE IIOCKOCTH

18

CBoiicTBa napaJijiCJIbHBIX ILIOCKOCTEM




[Ipocreiimne npocTpaHCTBEHHBIE

19 (GUryphI Ha TNIOCKOCTH: TETPa’dIp, KyO,
napajuiesienunes

20 [TocTpoenue ceueHwmii

21 [loctpoenue ceuenunii
KonTponbnas pabota no teme "IIpsimbie

22 Y TJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[lepneH MKy IAPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIE MTPSIMbIE
B IIPOCTPAHCTBE

24 [Ipsimbie mapanienbHbIe U
HEPIECHIUKYJIAPHBIEC K INIOCKOCTH

o5 [Ipsimbie mapanienbHbie U
HEPIECHIUKYJIAPHBIEC K INIOCKOCTH

26 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOU
U IUIOCKOCTH

97 [Ipu3Hak nepneHIuKyISIPHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o npsAMON NepIEeHAUKYJIIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOI NTEPIIEHIUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMOI NTEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[lepnieHIuKyISIp ¥ HAKJIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MJIOCKOCTH,

PacCTOSIHUEC OT HpHMOﬁ J0 IIIIOCKOCTHU




[lepneHquKyIsIp U HAKIIOHHBIE:

32 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPSMON JI0 INIOCKOCTH
[lepnieHiuKyslp ¥ HAKJIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 IIOCKOCTH,
paccTosiHue OT MPSIMON JI0 INIOCKOCTH
[lepnieHIuKyIslp U HAKIOHHBIE:

34 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPSIMOM U TIJIOCKOCTBIO

36 JIByrpaHHBIN yroJ, TMHEWHBIN YToJl
JIBYTPAaHHOIO yTJa

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JBYTPAaHHOIO yTJa
[TeprieHAMKYISAPHOCTD MIIOCKOCTEM:

38 MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN
[lepneH MKy ISIPHOCTD INIOCKOCTEH:

39 MPU3HAK EPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEMN
[lepneH MKy ISIPHOCTD IJIOCKOCTEH:

40 MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o0 TpEX nmepneHAUKYIIApax

42 TeopeMa o0 TpEX nepneHAUKYIIpax

43 TeopeMa o0 TpEX nepHEeHAUKYIIAPAX




44

KonrponsHast pabora mo Temam
"[lepneH IUKYJISIPHOCTD NPSAMBIX U
miockocTeil" u "YTribl MEX Iy NPAMBIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOIr'orpaiHmka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OI'PAaHHUKHU, pa3BépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBaHUS IPU3MBI; IIpsIMast U
HaKJIOHHAsI IPU3MbI; OOKOBAas U MOJHAS
MTOBEPXHOCTH MPU3MBI

47

[Tapannenenunen, npsMOyroibHbII
MapajyieenuIea U ero CBOMCTBa

48

[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAS TTIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yceu€HHas mupamMuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIILHOI'O MHOT'OTPaHHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
NUpPaMUa; IPaBUIbHAS TPEYToJbHas
NUpaMua U MpaBWIBHBINA TETpasap; KyO

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, TOJCKadIp U
MKOCAdIP.

51

CI/IMMCTpI/IH B IMPOCTPAHCTBEC: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpPUU B




UpaMuJIax, napauienenumnenax,
MPaBWJIBHBIX MHOTOTpaHHUKaX

Briuncienue diieMeHTOB

52 MHOT'OT'pPaHHUKOB: pE€Opa, AMaroHasu, 1
yTIIBI
[Tnomaaps GOKOBOM MOBEPXHOCTH U
53 IIOJTHOW ITOBEPXHOCTH MPSIMOM IIPU3MBI, 1
IJI0LIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTH TPSIMOU MTPHU3MBI
[Tmomane G0KOBOI TOBEPXHOCTH H
54 MMOBEPXHOCTH TPABUIIBHON MTUPAMUJIBI, 1
TeopemMa O TIIOMAIH OOKOBOU
MMOBEPXHOCTH YCEUEHHOM MUPaMMU/IbI
55 KontponbHas padoTa o Teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O06BEM TMpaMu bl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM TUpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O0BEM npu3MbI 1
64 KontponbHas padora no teme "OO0bEMBI 1

MHOTOT'paHHUKOB"




65

[ToBTOopenue, 06o0mEeHNE
cucremaTtusauus 3Hanuil. [loctpoenune
CEYECHHUI B MHOTOI'DAHHUKE

66

[ToBTOpenue, 06o0mEeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
PACCTOSTHUM: MEXKTy IBYMsI TOYKaMHU, OT
TOYKH JO0 MPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEUIMBAIOIIUMUCS
MPSIMBIMHU

67

WroroBas koHTposbHas paboTa

68

[ToBTOpEeHue, 060061IeHNE
cucTeMaTu3anys 3HaHui. Beranciienne
YIJI0B: MEXKY CKPEIIMBAOIIUMUCS
NPAMBIMH, MEXKTy IPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB
MEX1y IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paauyc, JuameTp;
IJIOMIA/Ib IIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxkenue cdepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
oOpa3zyromue MHIHHIPUICCKOM
MOBEPXHOCTHU, OCh IIMJIMHIPUYCCKON
MTOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yIoIasi U OCh;
Iomaas OOKOBOU M IOJIHOM
MMOBEPXHOCTH

N300pakeHre LMIMHAPA Ha IUIOCKOCTH.
Pa3Béprka uununapa. Cedenus
HUIMHApPA (UIOCKOCTBIO, MapajlleIbHON
WJIY NIEPIECHAUKYJIAPHON OCH
HWIHH]IPA)

KoHnueckasi MOBEpXHOCTb,
o0pa3ymoline KOHUIeCKOH




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,
oOpa3yrolias U 0Cbh; IV OOKOBOH
1 ITOJIHOYW ITOBEPXHOCTHU

YceuéHHbI KOHYC: 00pa3yomue u
BBICOTA, OCHOBAaHUA U 0OoKOBas
IIOBEPXHOCTH

10

N3o06pakeHne KoHyca Ha TUIOCKOCTH.
PasBépTra konyca. CeueHus KOHyca
(TUTOCKOCTBIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOJISIICH Yepe3 BEPUINHY)

11

KomOunanwms Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, OMUCaHHBIA OKOJIO
ctepsr; chepa, BIUCaHHAS B
MHOT'OTPaHHUK WUJIU B TEJIO BpaICHUS

13

ITonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 0OBEMOB TeEN

14

O0bEéM LMAMHIpPA, KOHYCA

15

OO6bEM 1mapa u mIomaas cQepsl

16

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTy TUIOIIAIMU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
TeN

17

KonrtpomnbHas padora no temam "Tena
Bpamienus" u "O0obeMbl Ten"




Bexrtop Ha miockoct U B

18
MIPOCTPAHCTBE

19 CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXeEHHE BEKTOpa Ha YHCIIO
Pasnoxxenne BexTopa 1o Tpém

21 HEKOMIUIAHAPHBIM BeKTOpaM. [IpaBuio
napaJiesienunea
Pemenne 3amad, CBSI3aHHBIX C

22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢
BEKTOpaMH
[IpsimoyronbpHast cuCTeMa KOOPIMHAT B

23 npoctpancTBe. KoopamHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 VYron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsSMbIMH U
IJIOCKOCTSIMU

26 KoopauHnatHO-BEKTOPHBINA METOI IPHU
pElIeHUH TeOMETPHUECKUX 3a1a4
KonTponbHas pabota o teme

27 "BekTopbl 1 KOOPAUHATHI B
pocTpaHcTae”
[ToBTOpEeHue, 06001IIeHNE U

)8 cucremMaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpenue, o6o0IIeHNE U

CHCTeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUe, 00600ImEeHNE U

30 CUCTeMaTH3aIlys 3HAaHUHA. 3a1a4n 1
IUTAHUMETPUH ¥ METOJIBI KX PEIICHUS
[ToBTOpenue, o6oOIIEHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHME, 0600IIEHNE U

39 cucremaru3ans 3HaHuiH. OCHOBHBIE 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hrorosas koHTpoJbHAs paboTa 1

34 [ToBTOpEeHME, 0600IIEHNE U 1
cUCcTeMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ

		2025-03-17T11:39:00+0700
	г. Томск пр. Фрунзе 135
	Антипин Владимир Константинович
	я подтверждаю этот документ своей удостоверяющей подписью




