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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
NPEABSIBISEMBIX K MAaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O PA3BUTHA JINYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHEro oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JPYrUX YYeOHBIX JIMCIIHILINH.
PasButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIIECCOB PEAaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIILICHHUS, HEOOXO0IUMBIX JJIS QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpus sBseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
0o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3y4YeHHUS KaK JUCHUILUIMH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe wmbIieHHe, GOPMHUPYEMOE TMPH HM3YUYCHUH OOYYAIOUUMHUCS TOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUNW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4y, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPacT CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESATCIBHOCTH uejoBeka. OpueHTaIus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLMAIBLHOTO OBITHA, (opMa OTPaKEHHUsI OKPYKAIOIIET0 MUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO MpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIe BUABI YUeOHON U TPYIOBOM
NESITEeNbHOCTH, SBJISETCA OJHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KadyeCcTB, MOATOMY aKTyallbHa
3amaua GOpMUPOBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOU
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOIOIKEHUS 00pa30 BaHUS IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpelHa3HaueHa g OO0yJaroIIUXcs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpasom, oOydaromuecs Ha 06a30BOM YPOBHE JOJKHBI OCBOUTH
oOIIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CIEU(PUKON T€OMETPUN U HEOOXOIUMBIC IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO
Oonee rIyOOKO, €CITH B JAJIbHEUIIIEM BO3HMKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodeccuoHABHOM IS TENBHOCTH.



JlocTIKeHHe 1eNT OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3aauaMi OCBOSHUSA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupOBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYIbTYpHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJENSIX, MO3BOJISIOUIMX OMMUCHIBATh U U3y4aTh Pa3HbIE
SIBIIEHUSL OKPY>KAIOILIETr0 MUPA;

e (opMupOBaHHE YMEHHUS PacllO3HABATh HA UYEPTEXkaX, MOJCISAX M B PEATHLHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalLLEHUS;

® OBJAJCHHE METOJAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MNOHSATHUSIMH O MHOTOIDaHHUKAX U
TeJax BpalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHS B  XOJ€  pELIeHUs
CTEepEOMETPUYECKUX 3a]1a4 U 3a]1a4 C MPAKTUUYECKUM COJIePKaHHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIOCOOHOCTEeH  oOyyaronmxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh NPOSIBICHUS F€OMETPUUECKUX OHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaIbHBIX JKM3HEHHBIX CUTYallUAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
IreOMETpPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN ammapar s pelleHus MPaKTUKO-OPHEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ro Mu3ydeHHs 3ajad, pEelIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHU30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAETCs HArISAAHO-KOHCTPYKTMBHOMY MeETOQy OOydYeHMs, TO €cTb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalluxXcs B  Kypce
CTEPEOMETPUH IIPOBOJUTCS 3a CUET pelleHHs 3a7ay Ha CO3/1aHUe IPOCTPAHCTBEHHBIX 00pa30B U
3aJjay Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPO Ha HArJISIIHOCTh, a ONIEPUPOBaHUE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsI €r0 UCXOJHOTO COJIepIKAHUS.

OcHoBHBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkropsl u
KOOpAMHATHI B IpOCTpaHCTBEY. DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacipeaessieTcss He TOIbKO
[0 COJEP)KATEJbHBIM JIMHUSM, HO W IO TojaM oOydyeHHMs Ha YPOBHE CpEIHEro ooOuiero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOObl  OBJIAJICHME TIEOMETPUYECKUMHU  TMOHATHUSMM M HaBbIKAMHM  OCYILECTBIISAJIOCH
MOCJIEIOBATEIbHO U TOCTYNATENbHO, C COONIONEHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHX MPEACTaBICHUH 00yJaronuxcs,
paciupss u yriayomnss e€, o0pas3ys IpouHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenne reomerpuu oTBOUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roja oOyuenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTbh, MPOCTpaHcTBO. [loHsTHE
00 aKCHOMATHYECKOM TIOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIMNECS, NapaJUIeIbHbIE U
CKpelMBawImecs mnpsamele. [lapauienbHOCT MOPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapajuieibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX MPSAMBIX; MNAPAILIEIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBJICHHBIMU CTOPOHAMH; Yroj MEKIy HpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPBI HAa TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienumne; NoCTpOeHUE CEYEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTU:  MEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TapauIebHbIE W NEPHEHIUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
MEPHNEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrojd MEXKIY NPSIMOM M TUIOCKOCTBHIO; JBYIPaHHBIA YroJ,
JIMHEMHBIN yroja AByrpaHHoro yria. [lepneHaukynasp W HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT TPSIMOW JI0 TUIOCKOCTH, MPOCKIHUs (UTYphl HAa TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IIIOCKOCTeH. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMH]ibl; OOKOBas W TMOJIHAS TMOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBUibHas TPEYrojbHas MUpaMuja U MpaBUJIbHBINA TeTpadap; Kyo. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JoJAeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMUAax, Napajiesenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON MHpaMUIbl, TeopemMa O Iulomagy yceu€HHoil mupamuabl. [loHstue 06 00BEME.
OO0BEM UpaMuIbl, IPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

[Hunuuapudeckass MOBEPXHOCTb, O0Opa3yrollfe IWIMHAPUYECKOW TMOBEPXHOCTH, OCh
LHWIMHAPUYECKO# noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00Opa3yroline KOHMYECKONH MOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepliMHa, OOpa3yromas M OCh; IUIONIAIb



OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUSA U
OOKOBasi OBEPXHOCTb.

Cdepa u map: umeHTp, paamyc, TUaMETp; IUIOIIAAb MOBEPXHOCTH cdephl. B3ammuoe
pacronoxenue chepbl 1 IIIOCKOCTH; KacaTesIbHas TIOCKOCTh K cdepe; Ionaas chepsl.

N3o0pakenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOuHammmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa M rioimap chepsl.

[lonoOusie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

Ceuenust uumauHApa (MapajieIbHO M MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B npocTpaHcTBe. Cll0)KeHUE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMcio. PasnokeHue BekTOopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJadyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalspHOe MpPOU3BEIEHUE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yJAbTAaThl OCBOCHHUS NPOrpaMmbl ydeOHOro mpeamera «MaremaTuka»
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOIrO OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHKCHHM B IPYTrUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAyKd W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOWMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas duznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaM npodeccnoHaNbHOM JesITeNbHOCTH, CBI3aHHBIM C MAaTEMaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEeLIeHUU TPAKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO HIKOJIOTUYECKON KYNbTYPhl, MOHUMAaHUEM BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYKaIoLIel Cpelibl, MIaHuPOBAHUS
MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHUYeCKON HayKu Kak chepbl
YEJIOBEUECKOU eATeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYECKOW KyIbTypOH KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3yIbTaThl OCBOCHHS IPOTPaMMbl yueOHOTO npeameTa «MaremaTuka
XapaKTEpU3yIOTCSl  OBJIAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHLIMU — Pe2yTIsIMUSHbIMU
oelcmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuets).

Bba3oBble jornueckue aelcTBUS:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXKIY TMOHITHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIsi 0000IIeHUs
Y CPaBHEHMUSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIIATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUAX; NpeIUlaraTh KPUTEPHUH JUTSl BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaNBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BEIOMpaTh crmocod pemieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOMPOCHI, GUKCUPYIOUINE TPOTUBOpEUHE, MPOOIeMy, yCTaHaBIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Ay 0ObEKTaMH, SIBIICHUSMU, IPOIIECCAMH;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaToOB, BBIBOJOB U 0000IIECHU;

® [IPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE MPOLIECCA, @ TAKKE BBIABUTATh MPEINOJI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHUPOBATH WHMOPMAIUIO PA3TUYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIAT, €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHMPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHUs 33a]jaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pemiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHMS C CYXACHUSIMHM JIpYTMX YYaCTHUKOB JHaJora,
0OHapyXMBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH hopme popMynnpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

IIOHUMATh W HUCIOJb30BATh NPCUMYHICCTBA KOM&H}IHOI)i u HHJIHBH}IyaHLHOﬁ pa6OTI)I
P pelIeHuH Yy4eOHbIX 3aj]ad; MNpPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThl, pacrpenensTb BHUIBI padoT,
JIOTOBApUBATHCs, OOCYXKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPIAUHHPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM I103HABATEIbHON peQueKcuy KaK OCO3HAHUS COBEpLIAEMBbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauy;

NPEIBUAETh TPYIHOCTH, KOTOPblEe MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a7a4yH, BHOCUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTH)KEHHUS pe3yJIbTaTOB JIESTEIbHOCTH, HAXOJUTh OLIMOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



OrniepupoBaTh NOHATHSAMU: TOUKA, MPAMAsi, IJIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CICJICTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHATUAMH: MAPAVICTBHOCT, U MEPHEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHUE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPAHHBIA YroJi, TpaHU JBYTpaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAaHHOTO yria; TpajycHasi Mepa JABYIPaHHOIO yrija.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIMTYKJIBIA MHOTOTPAHHUK,
AJIEMEHTBhI MHOTOTPaHHUKA, IPABUIILHBI MHOTOTPaHHUK.

Pacmio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MUpaMuU[a; MPU3Ma, MPSIMOYTOJIbHBII
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAHHUS Ui KjacCHUUKAIIMU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TIPaBUJIbHBIE MHOTOTPAHHUKH; TMpsSMbIE |
HAaKJIOHHBIE TIPU3MBI, TTAPAJUICTIEITUTIC B ).

OrnepupoBaTh NOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUTIBI IOCTPOCHUS CEYCHHH, UCTIOJIB3YSl METO/T CJIEIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJHSATH (BBIHOCHBIC) TUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HAXOXKJICHHE TEOMETPUUYECKUX BEIMYMH IO oOpaslaM HWiu
aNropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOJBl TPH PEIIEHWH CTaHIAPTHBIX
MaTeMaTHYEeCKUX 3a7ad Ha BBIUMCIECHUE PACCTOSIHUN MEXIy IBYMS TOYKaMH, OT TOYKH IO
MPSAMOM, OT TOYKH A0 MJIOCKOCTH, MEXKIY CKPEIIMBAKOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxXOXKIEHHE TEOMETPUYECKHMX BEIMYMH MO oOpasnam Hiu
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MAaTeMaTHUYECKUX 33/1a4 HAa BBIYMCICHUE YIJIOB MEXKIY CKpPEIIMBAIOUIMMHUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/TY INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAANM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMua) ¢
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH [OBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSIMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M ILJIOCKOCTh
CUMMETPUHU; UEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPEeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MPEANOJIaraoluX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBHUS NPUMEHEHHMs 3aJlaHbl B SIBHOU
dbopwme.

[IpuMeHsTh mpocTeillline NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIUOHHbIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguTh mNpUMEphl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacno3HaBaTh IPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJU3MPOBATH PEAJIbHbIE CUTyallud M
NPUMEHATh  W3y4YEHHBIE TOHATUS B  MpOIlecCCe IMOUCKAa pEUIeHUsT MaTeMaTU4YeCKU
chopMynupoBaHHON MpoOIEeMBbl, MOJEIUPOBATh peajbHbIe CUTYaIlMH Ha S3bIKE T€OMETPHH,
HCCIEeA0BaTh MOCTPOECHHBIE MOJENIN C MCHOJIb30BAHUEM TE€OMETPUUYECKHX MOHATUM M TEOpEM,
amnmapata anreOpsbl; perarh NPaKTUYeCKHUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUUECKUX
BEJIMYUH.

11 KJIACC



OmnepupoBaTthb TOHSATHSMH: IWIAHIPHYECKAst HOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOHN MOBEPXHOCTH; MIIMHP; KOHUYECKAask OBEPXHOCTbh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3znaBats Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALICHHSL.

KrnaccuduimpoBars B3anMHOE PacIoJIOKeHHE c(hephl U IIIOCKOCTH.

OmnepupoBaTh MOHATHAMHU: MIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TEN BpAIEHUs, T€OMETPHUECKUX Tell C
MIPUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUuciATE COOTHOMIEHHST MEXKIY TUIOIIAASMH TIOBEPXHOCTEH M 00BbEMaMH MOIOOHBIX
TeJL.

N3o0paxats m3ydaembie (GUTYpBl OT PYKM M C TPUMEHEHHEM IIPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETHPOBATH M TPE0OPa30BBIBATE HHGOPMAIIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepPTekaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE ASHCTBHSI CIIOKEHUST BEKTOPOB, BHIYUTAHHSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaIato0T.

[IpumeHsTh npaBUiIO NMapauieenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOpPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoautbh cymMMy BEKTOPOB M IIPOM3BENIECHUE BEKTOPa HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJISIpHOE TPOU3BEICHIE, PACKIIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKaPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (GakTbl JUIs PELICHUS CTEPEOMETPUUYECKUX  3ajad,
MIPEIOIaraloMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats npocreiiiiye reoMmeTpuueckue 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUYECKUX OTHOIICHUNW W HaXOXIACHUE
reOMETPUYECKUX BETUYMH MO O0pas3lam WM alropuTMaMm, IPUMEHsS MU3BECTHBIE METOIbl MpU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsTh MpocTeiIne MpOorpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoaUTE TpHUMEpPHl MaTEMaTUYECKHMX 3aKOHOMEPHOCTEH B MpUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBJICHNE 3aKOHOB F'€OMETPHUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHWUSA HA MpaKTHKE: aHAJIM3UPOBATh PEAlbHbIE CUTYAllUH U
IPUMEHATh M3y4YE€HHbIE TOHATUA B  IpollecCe TOUCKAa pELIeHHs  MaTeMaTHYeCKH
c(opMyIHPOBAaHHOM MpPOOIEMbI, MOJETUPOBATh pPEalbHblEe CUTYyallUd Ha S3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOECHHBIE MOJIENH C HCMOJIb30BAaHUEM T€OMETPUYECKHX MOHATHH U Teopem,
anmapara anredpsl; perars IpakTHYeCKUe 3a[aul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Komrpoapueie | lpakririeckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenieHne B CTepeOMETPHUIO 10 0 0
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[MTapannenbHOCTh IPSIMBIX H IJIOCKOCTEH
3 HepneHnnliympHOCTb MPSIMBIX 12 0 0
IJI0CKOCTEH
4 VYTIbl MEXIY TIPSIMBIMU U TNIOCKOCTSIMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 O6BbEMBI MHOTOI'PAHHUKOB 9 1 0
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ OporpaMMBb Beero Ko;npo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsbI padoTsbI pecypesI
1 Tena Bpamenus 12
2 O06bEMBI TEN 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6o01IICHKE, v 1
CUCTEMaTH3alus 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n300pakeHus: Ha pUCYHKaX:
1300pakeHus III0CKOCTEH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: MEpECCKArOIMECA IIIOCKOCTH,
NEpECCKaromurecCs npsamMas U MI0CKOCTb

IlonsaThs: MEpECCKArOIMECH IIIIOCKOCTH,
NEpeCCKarommecs npsamas U mMI0CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKAX, Ha MPOEKIIMOHHBIX YePTEeKax

HavanbpHble cBeieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbpHble cBeieHust 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

ITouaTtue 06 akKCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMECTPUHU U
CIICACTBHA U3 HUX

ITouaTtue 06 akKCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICOCTBUA U3 HUX

[TousiTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN
CTCPCOMCTPUHN: AKCUOMBI CTCPCOMCTPHUU U




CICACTBUA U3 HUX

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1 0 0
CIICAICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MEPECEKAIOIINECS, 1 0 0
napajuieIbHbIe U CKPEIIUBAIONITHECS
MIPSIMBIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 NMPOCTPAHCTBE: NapaLIEbHBIC MPAMBIC B 1 0 0
MPOCTPAHCTBE; MAPAIIIEIIEHOCTh TPEX
MIPSIMBIX
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

13 npoctpaHcTBe: [lapaieTbHOCTh MPSMO | 1 0 0
TUTOCKOCTH

14 VYTBl ¢ cOHanpaBJICHHBIMUA CTOPOHAMH 1 0 0

15 VYT0J1 MEeX Ty IPSAMBIMU B IPOCTPAHCTBE 1 0 0

16 YT0J1 MEeXTy IPSIMBIMU B TIPOCTPAHCTBE 1 0 0

17 [TapannenbHOCTh MIIOCKOCTEM: 1 0 0
napajuieNbHble MI0CKOCTH

18 CBoiicTBa mapaJIeIbHBIX TIOCKOCTEH 1 0 0
[Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI

19 Ha IJIOCKOCTH: TETPadp, KyoO, 1 0 0
napasuiesienumnes

20 [TocTpoenue ceueHuit 1 0 0

21 [TocTpoenue ceueHuit 1 0 0
KontponbHas padota o teme "IIpsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. 1 1 0
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEH"
[lepnieH IUKYIAPHOCTD NPAMOU U

23 IJIOCKOCTU: IEPIIEHAUKYIISIPHBIE IPSAMBIE B 1 0 0

IIPOCTPAHCTBE




24

[IpsiMble napajienbHbIe U
NIEPIEHUKYIISIPHBIE K INIOCKOCTU

25

[IpsimMble nTapajuienbHbIE U
NEPIEHIUKYISIPHBIE K IUNIOCKOCTH

26

[Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U
IIJIOCKOCTH

27

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

28

Teopema 0 psIMOM NTEPIIEHUKYIIAPHON
IIJIOCKOCTH

29

Teopema o psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH

30

Teopema o psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH

31

[TepnieHUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHHE
OT TOYKH JIO0 THIOCKOCTH, PAaCCTOSIHUE OT
MPSAMO 0 MIIOCKOCTH

32

[lepnieHIuKyNsAp 1 HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

33

[lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

34

HepHeHI[I/IKy.]'IHp M HAKJIOHHBIC: PACCTOSHUC
OT TOYKH 10 INIOCKOCTH, paCCTOSAHHUEC OT
HpHMOﬁ J0 IINIOCKOCTH

35

VYTIbl B MPOCTPAHCTBE: YTOJ MEXIY IPSIMON
U MJIOCKOCTBIO

36

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOI'O yria

37

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOI'O yria




38

[lepneHIUKyYIAPHOCTD INIOCKOCTEN:
MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IIJIOCKOCTEMN

39

[lepneHUKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHIUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

40

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHIUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

41

Teopema o0 TpEX nepneHaMKYIIpax

42

Teopema o0 TpEX nepneHANKYIIpax

o

o

43

Teopema o0 TpEX nepneHANKYIIpax

44

KonTponsHas paborta no temam
"[leprieHIMKYASAPHOCTD IPSIMBIX U
MJI0CKOCTEN" U "YTIIBI MEX Ty IPSMBIMH U
IJI0CKOCTAMH"

45

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTH
TIPU3MBI

47

[Mapannenenunen, npsIMOYTOJIbHBIN
napaJulesIenune/ U ero CBoicTBa

48

[Mupamuppaa: N-yrojapHas nupaMuja, TpaHu U
OCHOBaHME NMPaMUJIbl; OOKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yced€HHas mupamuia

49

HpaBI/IHLHHe MHOT'OT'paHHUKU: IOHATUC
IIPaBHJIbHOT'O MHOTOI'PAHHUKA; IIPABUJIbHAA




puU3Ma U IpaBUWIbHAS TUPaAMUJIA;
MpaBUIIbHAS TPEYTOJIbHAS MUPAMUJA U
MIpaBUJIbHBIN TETpa’Ip; KyO

[IpencraBnenue o NpaBUILHBIX

50 MHOTOTPaHHUKAX: OKTA3P, JOACKAdIP U 1 0 0
UKOCadIp.
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSMOM, TUIOCKOCTH.
51 DeMeHTHl CAMMETPHHU B TIMPAMHIAX, 1 0 0
napajuieNienumne/1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
52 Berurcnienue 3J1eMeHTOB MHOTOTPAaHHHKOB: 1 0 0
pé0pa, TuaroHau, yribl
[Tmomaape 60KOBOM MOBEPXHOCTH M TMOJTHOM
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TPSIMOU MTPHU3MBI
[Tmomaabe 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTHU TPABUIIBHOW MTUPAMUJIBI, 1 0 0
TeopeMa o IJIOIIA I OOKOBOW MOBEPXHOCTH
yCEYEHHOM MUPaMUJIBI
55 'I‘<OHTpOJ'IBHaSI pa6?Ta 0 TeMe 1 1 0
MHororpaHHUKu
56 [Tonsitre 06 06BEME 1 0 0
57 O06BEM TMpaMuUIBI 1 0 0
58 O06BEM TMpaMuUIBI 1 0 0
59 O06BEM TMpaMuUIBI 1 0 0
60 O0BEM TUpaMHIBI 1 0 0
61 O06BEéM npu3MbI 1 0 0
62 O06BEM npu3MBbI 1 0 0
63 O06BEM npu3MBbI 1 0 0
64 KonTtposnpHast padota o Teme "O0bEMBI 1 1 0




MHOTOTPaHHUKOB"

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3 AU
65 3nanuil. [loctpoeHne ceueHwmii B
MHOTOTPaHHHKE

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BpIYKCIIEHHE PACCTOSHUN: MEXIY
66 JIBYMsI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMU

67 Hrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEeMaTH3aITUS
3HaHUU. BeI4KclIeHne yrioB: MEeXIy

68 CKPEIIMBAOIIIUMHUCS TTPSIMBIMH, MEXITY
MPSIMOH M TUIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YTJIOB MEX]y TUIOCKOCTSIMU

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ TIOBEPXHOCTH chepsl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelnbHas INIOCKOCTh K
cdepe; miaomaab chepsl

N3obpaxenue chepsl, mapa Ha
mrockocTu. CeueHus mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pa3yromnue MHINHIPUIECKOM
MOBEPXHOCTH, OCh IIHITUHIPHYECKON
MTOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MTOBEPXHOCTh, 00pa3yromas 1 oCh;
IIoIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTHU

N3obpaxenne MuiInHApa Ha TII0CKOCTH.
Pa3pépTka nmnunapa. Ceyenus

IUIMHIPA (MJI0OCKOCTHIO, TTapalIeIbHOM
WJIM MIePIEHAUKYISIPHOM OCH IIMIIMHAPA)

Konunueckas IOBCPXHOCTD, o6pa3y}oume
KOHHUYECKOM IMOBCPXHOCTH, OCb U
BCPIIIMHA KOHMYECKOM IIOBCPXHOCTH

Konyc: ocHOBaHue U BepIIMHa,
oOpa3ymolas 1 0Ch; IIoNaasr OOKOBOM 1
MOJIHOM MOBEPXHOCTH

YceuéHHblil KoHyC: 00pasyrommue u
BBICOTA; OCHOBAHMsI U OOKOBast




IIOBEPXHOCTH

N306pakenue KOHyca Ha IIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJLICIIEHOM 1
OCHOBAHUIO, ¥ TUIOCKOCTBIO, TPOXOISIICH
4yepe3 BEPIINHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsl; cdepa, BIUCcaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPANICHUS

13 [Tonsatue 06 06pEMe. OCHOBHBIE 1
CBOWCTBA 0OBEMOB Tl

14 O6bEM TTUIMHAPA, KOHYCA 1

15 O06bEM 1rapa u Iomasas cheps 1
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CoOOTHOIICHHS] MEXKTY TTOIIAISIMHU 1
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

17 KOHTpOJ'II)I;IaSI ”pa60Ta o TeMam "Tena 1
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUTaHApHBIM BekTopaM. [IpaBuio 1
napajuieNienuneaa
Pemenue 3aaay, CBSI3aHHBIX C

22 IIPUMEHEHUEM MTPaBWJI JEVCTBUH € 1
BEKTOpaMH
[IpsimoyronpHas cucteMa KOOpAWHAT B

23 npoctpancTse. KoopauHartsl BekTopa. 1

HpOCTCﬁH.IPIG 3aauu B KOOpAHUHATAX




24

VYron mexny Bekropamu. CKaspHOe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMH

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUN TEOMETPUYECKUX 3a1a4

27

KonTtponsHas padota o teme "BekTopbl
1 KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHue, 0600IICHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmaru3anus 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUU U METOJIBI X PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI UX PEIICHUS

32

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUHU

33

WroroBas koHTposbHAs paboTa

34

[ToBTOpEHue, 06001IeHNE U
crcTeMaTH3allMsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET






