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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yuebHoro kypca «l'eomeTpusi» 6a30BOro ypoBHs JUisi 00yUYarOIIUXCSI
10 —11 xnaccoB pa3paboTrana Ha ocHoBe DeneparibHOI0 rocy1apcTBEHHOIO 00pa30BaTEIbLHOIO
CTaHJapTa CpeAHero odmiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NpeAbABISEMBIX K MAaTEMaTHYeCKOMY OOpa30BaHUIO, U TPAAULIUN POCCHICKOTO 00pa30BaHMUS.
Peanuzamusi mporpaMMbl  OOecrieuMBaeT  OBJAJEHHUE  KIIOYEBBIMU  KOMIICTCHIIUSIMH,
COCTABJIIOIMMH OCHOBY Ui CaMOpAa3BUTUS M HENPEPHIBHOIO 00pa30BaHMs, LEIOCTHOCTb
OOIIEKYIBTYPHOTO, TUYHOCTHOTO ¥ MIO3HABATEILHOTO PA3BUTUS JTJMYHOCTH O00YUAIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TI€OMETpPUM Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUs
00yCIIOBJIEHa TPAKTHUYECKONH 3HAYMMOCTHIO METANpEeIMETHBIX M MPEIMETHBIX PEe3ylIbTaToOB
0oOy4YeHHUsI TEOMETPHUH B HAMPABICHUH JTUYHOCTHOTO PA3BUTUA OOyJaromuxcs, GOpMUPOBAHUS
(GYHKIIMOHATTFHOW MaTEeMaTHYeCKOW TPaMOTHOCTH, M3yYEHUS APYTUX YYEOHBIX UCIUTUIMH.
Pa3zButre y o00ydarommxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMETPUUYECKUX a0CTPaKLUN, COOTHOILIEHUU PEabHOTO U UAEATbHOTO, XapaKTepe OTPAKECHHUS
MAaTeMaTUYECKOW HAyKOM SIBJIEHUW U IIPOLIECCOB PEAJIBHOIO MUPA, MECTE TEOMETPUH B CUCTEME
HAyK M pOJIM MATEMaTHYECKOTO MOJICIHPOBAaHUS B HAyYHOM I[IO3HAHUM H B TPAKTUKE
CHocoOCTBYeT (OPMHPOBAHUIO HAYYHOIO MHPOBO33PEHMS YyUallUXCs, a TaKKe KauecTB
MBIIIIEHHSI, HEOOXOIUMBIX JJISl a1allTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgercs OAHMM K3 0a30BBIX IPEIMETOB HA YPOBHE CpPEAHErO OOILEro
oOpa3oBaHMsl, TaK KaK OOecreunBaeT BO3MOKHOCTh M3YYCHHsI KaK JUCUUIUIMH €CTECTBEHHO-
HAay4YHOM HAIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblIIEHHE, (GOpMUPYEMOE NpU H3yYEeHUH OOYYalOIMMUCS TMOHSTHIHBIX
OCHOB TEOMETPUM U IOCTPOCHUM ILEMOYKU JIOTUYECKUX YTBEP)KIECHUM B XOJE pELICHUs
reOMETPUUYECKUX 3a/lad, YMEHHE BBIABUTATh W OMPOBEPTaTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCSl TIPU PEIICHUHU 337ad €CTECTBEHHO-HAYYHOTO IHMKIA, B YAaCTHOCTU U3 Kypca
(bu3HKH.

YMeHue OpUEHTHpPOBAThCSl B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0JjacTax JesTeNbHOCTH 4YenoBeka. OpHeHTalusi 4YeloBEeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLMAIBHOTO OBITHA, (hOpMa OTpaKEHUS OKPYKAIOIIEro MHpa,
YCIIOBHE YCIENTHOTO TMO3HAHUS M AaKTUBHOTO MpeoOpa3oBaHHsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHne MPOCTPAHCTBEHHBIMH OO0pa3aMu OOBEIUHSET pa3Hble BHUABI y4EeOHOU U
TPYIOBON JAESITENBbHOCTH, SIBISETCS OJAHUM U3 MPO(ECCHOHATBLHO BAXKHBIX KadecTB, MO3TOMY
aKkTyajlbHa 3a7aya (opMHpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K
MPAKTUYECKON JAEITeTLHOCTH TI0O MHOTUM HampaBlICHUSIM.

[enb ocBoeHMs mporpamMmbl yueOHoro Kypca «I'eometpus» Ha 0a30BOM ypOBHE 00yUEHUS
— 001eo0pa3oBaTeIbHOE U OOMIEKYJIbTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepe3 OOeCIeUeHHE
BO3MOXXHOCTH TPUOOPETEHHS U MCIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPUUYCCKUX 3HAHUHA U
JACUCTBUMA, CHEIM(PUIHBIX TE€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOJIOJDKEHUST 00pa3oBaHus
0 CTIICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM T€OMETPHH.



[Iporpamma mo reomeTpuum Ha 0a30BOM ypOBHE NpeaHA3HA4YeHa IJs OOydYaroIIUXCs
CpelHeW WIKOJbl, HE MCIHBITHIBABIINX 3HAYUTENIbHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3zoM, oOydaromyecs Ha 0a30BOM YPOBHE JIOHKHBI OCBOUTH
o0Iue MaTeMaTHIeCKue YMEHUs, CBI3aHHBIC CO CHEIU(UKON T€OMETPUN U HEOOXOIUMBIE IS
KU3HA B COBpPEeMEHHOM obOmectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXHOCTh HW3YYUTh
reoMeTputo 0Oojiee TIyOOKO, €cClAM B JalIbHEWIIEeM BO3HUKHET HEOOXOJUMOCTh B
reOMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON JAESTEINHHOCTH.

JlocTikeHre 11eIM OCBOCHHMSI TTPOTrPaMMBbl 00€CTICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHpIMU 3amadamMu OcBOeHUS Kypca «['eomerpum» Ha 0a30BOM YpPOBHE B
10—11 kmaccax sIBASIFOTCS:

e (QopMupoBaHUE TPEACTABICHUS O TECOMETPUM KaK YacTH MHUPOBOM KyIbTYypbl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHWE TPEACTABICHHWS O MHOTOTPAHHUKAX W TENax BpalleHUsS KakK o
BOKHEUIITUX MATEMATHUYECKUX MOJCIISIX, TTO3BOJISIIONTUX OMUCHIBATh M M3ydaTh Pa3HbIE
SIBJICHHSI OKPYKAIOIIEro MUpa;

e (QopMupoBaHuE yMEHHS pPACIO3HABaTh HAa YEPTEKaxX, MOJACIAX M B PEATbHOM MHpE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJAJCHUE METOJAMHU pCIICHUS 3a7a4 Ha TIOCTPOCHHS HAa H300paKCHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHU TMOHSITHSMH O MHOTOIPDaHHUKAaX U
TeaxX BpaIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHHWS OCHOBHBIX THIIOB 33ja4; ()OPMHUPOBAHUE YMCHUS
MPOBOJIUTH  HECIIOKHBIC  JIOKA3aTCNbHBIE  PAcCyKIEHUS B  XOJ€  PEIICHUS
CTEPEOMETPUICCKUX 3a7a4 U 33/1a4 C MPAKTUICCKUM COJICPKAHUEM;

e pa3BUTHE MHTCIUIGKTYaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OOydYarommxcs,
M03HABATENILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS;

e (opmMupoBanue (QyHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHH: YMCHHUE
pacro3HaBaTh MPOSBICHUS TCOMETPUICCKUX TTOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYyaIlUSX W TMPU HU3YYEHUU JIPYTUX YUEeOHBIX MPEIMETOB,
IPOSIBJICHUST 3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HMX Ha S3bIKE
T€OMETPUM U  CO3/JaBaTh TE€OMETPUYECKHME MOJENH, TMPUMEHSITh OCBOCHHBIN
TCOMETPUYCCKUIA ammapar sl pPEHICHWS IPaKTUKO-OPMEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH TOJTYICHHBIC PE3yJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS] BKIIIOUEHUE B KypC CTEPEOMETPUU

B Havalie ero W3y4YeHUs 3aJad, pelIaeMbIX Ha YPOBHE WHTYWTHBHOTO TIIO3HAHWS, U
onpenenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJA HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHS, CTHUMYJIUPYET IPOTCKAaHWE WHTYHTHBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEMYy H3yUYCHHIO TIPEIMETA.

[Ipeanourenue oOTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAy OOydYeHHs, TO €CThb
TEOPETHUECKHE 3HAHWS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKON
NEATETBbHOCTH. Pa3BHTHE TIPOCTPAHCTBEHHBIX TMPEJCTABICHUN Yy ydalmuxcsi B  Kypce
CTepEOMETPHUU MPOBOJIUTCS 3a CUET PEIICHUS 3a7a9 Ha CO3/IaHue TMPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. Cozmanue oOpasza TPOBOIUTCS C



OTIOPO¥ Ha HATJISIAHOCTb, & OTIEpUPOBaHKE 00Pa30M — B YCIOBHUAX OTBJICUCHHS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOAHOTO COACPKAHMUS.

OcHOBHBIE conepkaTenbHble JMHUKM Kypca «l'eomerpum» B 10-11 kiaccax:
«Mmnororpasaukmn», «IIpsmele 1 MIIIOCKOCTH B IPOCTPAHCTBE», «Tena Bpamenus», « BeKTopsl n
KOOpJIMHATBI B MPOCTpaHcTBe». (DOpMUpOBAHHE JIOIMYECKUX YMEHHMM paclpenensieTcss He
TOJIBKO 0 COJIepKaTeJIbHBIM JIMHUSAM, HO U 1O rojlaM 00y4eHHUs] Ha YPOBHE CpeHEro oOIIero
o0pa3oBaHus.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pPE3yJbTaTaM OCBOCHHS
pabodeil mporpamMmbl, pacHpeeJ€HHbBIM IO TOoAaM OOy4YeHHUs, CTPYKTYpPHUPOBAHO TaKHUM
o0pa3oM, 4TOOBI OBJAJEHUE TECOMETPUYECKHUMH IMOHSATUSMH W HaBBIKAMHU OCYIIECTBILIOCH
MOCJIEIOBATENbHO U TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIC€ 3HAHMS BKJIOYAIWChL B OOIIyI0O CHUCTEMY T'€OMETPUYECKUX MPEJCTaBICHUMN
oOyJaromuxcs, pacupsist 1 yrayossis e€, o0pa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uszydenue reomerpun orBogutcs 2 yaca B Hegemnto B 10 knacce u 1 yac B Henenmo B 11
KJIacce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpud. Touka, mnpsmas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 akCHMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM U
CJIEACTBHUS U3 HUX.

B3anMmHOE  pacmosioKEHHWE  NPSAMBIX B IPOCTPAHCTBE:  MEPECEKAIOLIUECH,
IapajuleNIbHble U CKpenMBaroniuecs npsamsle. [lapamienpHOCTh NMPSAMBIX U IJIOCKOCTEW B
IIPOCTPAHCTBE: MapaJUICIbHbIE NPAMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTh TPEX MPIMBIX;
[1apaJuICIBHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C COHAIPABICHHBIMU CTOPOHAMH; YIOJ
MEXIy IpsAMBIMA B IpOCTpaHCTBE. [lapajulenbHOCTH IUIOCKOCTEH: IapalljIesIbHBIC
IJIOCKOCTH; CBOWCTBA NApaJUICNIBHBIX IUIOCKOCTEW. IIpocTteiimme npocTpaHCTBEHHBIE
(GuUryphl Ha MIIOCKOCTH: TETPA3Ap, KyO, NapajuiesIeuIe]; TOCTPOEHUE CEUEHUI.

[leprieHIUKYJIAPHOCTh MPAMOW M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE NPsIMBIE B
IIPOCTPAHCTBE, MPSAMBIC IAPAIIIEIbHBIE WU IEPIECHIUKYJAPHbIE K IUIOCKOCTH, NPU3HAK
NEPIECHINKYJIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O MNPSIMOM MEPIECHINKYISIPHOU
IJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YTOJ MEKY IPSAMOM U INTIOCKOCTBIO; IBYTPAHHBIN yTOJI,
JIMHEWHBIA YTOJI ABYIPAHHOrO yria. [IeprneHIuKysp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH
710 TUIOCKOCTH, PAacCTOSIHME OT HPSMOM JI0 IJIOCKOCTH, MPOEKUUs (UTypbl HAa IUIOCKOCTb.
[leprieHIUKYJIAPHOCTD IUIOCKOCTEM: NPU3HAK NEPHEHIUKYIAPHOCTU ABYX IUIOCKOCTEM.
Teopema o Tp€X NMepHeHIUKYIISpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHHKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas npusma;
IrpaHd U OCHOBAHUS TMPHU3MBbI;, MpsiMasi W HAKIOHHAs MpPU3MbI; OOKOBas W IOJIHAs
NIOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsAMOYTrOJAbHBIM MapajUIENENUIE] W  €ro
cBoicTBa. [lupamuna: N-yroiapHas nMUpaMuja, TPaHd U OCHOBaHWE MUpaMuibl; OOKOBas U
IIOJIHAsl TIOBEPXHOCTh MUPAaMU/IbL; IPABWIBHAS U yCEUEHHAS MUpaMUIa. DJIEMEHTHI ITPU3MBbI
U nupaMuibl. lIpaBuibHBIE MHOTOTPAHHMKH: IIOHATHE IPABUIBHOIO MHOIOI'DAHHUKA,
IIpaBWJIbHAS TpHU3Ma W MpaBWIbHAA NUPAMUIA; NPABUIIBHAS TPEYroOJjbHAas NMUpPaMHUIA U
npaBWIbHBIA TeTpadap; KyO. IlpeacTaBieHue O MNpaBUIBHBIXMHOTOTPAaHHUKAX: OKTa’3p,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMmMeTprs B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOYKH, MTPSMOM, IIIOCKOCTH.
DneMEeHThl CHMMETPHUHN B MIUPAMUJIAX, MapajlieJIenuIesax, MpaBuibHbIX MHOTOIPAaHHHUKAX.

Bbluncienre 3J1eMEHTOB MHOIOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lnomanmb
OOKOBOW MOBEPXHOCTH W MOJHOW MOBEPXHOCTU MPSMOW MPU3MBI, IUIONIaJb OCHOBAHWH,
TeopemMa 0 OOKOBOHM IMOBEPXHOCTH MPsSMOM TMpu3Mbl. [lomans G0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH TIPABWIBHOM IHMpPAaMHUABI, TeOpeMa O IUIOAAU YCEYEHHOW NUpPaMUIBbI.
[Tonsarue 06 06béMe. OOBEM TUPAMU/IBI, TIPU3MEL.

[TogoOnbie Tena B npocTpaHcTBe. COOTHOMICHUS MEXKY TUIONIAAsIMU MOBEPXHOCTEH,
00BbEMaMHU ITOJOOHBIX TE.



11 KIIACC

Tena Bpamenust

[{unuHapuyeckasi MOBEPXHOCTh, 00pa3yrolue HWIMHIPUYECKOW MOBEPXHOCTHU, OCh
UUAJUHIPUYECKOW TMOBEepXHOCTU. [lunmuHnp: ocHoBaHusT ©W  OOKOBasi IMOBEPXHOCTD,
oOpasyroliias U 0Ch; IO OOKOBOW U MOJIHON MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh M BEpIINHA
KOHUYECKON MmoBepxHOCTH. KOHyC: OCHOBaHWE M BepinHa, 00pa3yromas U 0Ch; TUIOMAIh
OOKOBOM U MOJIHOM NOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronIie U BBICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IuaMerTp; IIIOMIaab MOBEPXHOCTU cdepbl. B3aumuoe
pacnosioxkeHue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe; miomaas chepsl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunauu Ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMKUCAHHBIN OKOJIO
cdepsl; cdepa, BMCaHHasi B MHOTOIPaHHUK, WK TEJIO BpaICHUS.

[Tonarue 06 o0bEMe. OcHOBHBIC CBOWCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenuneaa M ciaeAcTBus u3 He€. OO0ObEM IWIMHApPA, KOHYCA.
O0BEM mapa u wiomaas chepsl.

[TonoGHbIe Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKIY IUIOIIAISIMU MOBEPXHOCTEN,
00bEéMaMu MOJJOOHBIX TETI.

Ceuenns nwivHApa (MapajuieIbHO W MEPHEHIUKYISIPHO OCH), CEUYECHHUs] KOHYyca
(mapajieTbHOE OCHOBAHMIO U MTPOXOJIAIIEE YEPE3 BEPIIUHY), CEUSHHUS 11apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocth W B TpocTpaHcTBe. CIIOXKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOopa Ha uyucio. PasnmokeHue BeKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. IlpaBuno mnapamnenenunena. Pemienue 3amay, CBSI3aHHBIX C NPUMEHEHHEM
IpaBWJI JEUCTBUM C BekTopamu. [IpsmoyrosibHasi cucrema KOOPAWHAT B NPOCTPAHCTBE.
Koopaunatel Bektopa. Ilpocreiimme 3amadn B KOOpAMHATAX. YTOJ MEXIY BEKTOpPaMH.
CkansipHo€ TMPOU3BEACHUE BEKTOPOB. BbIUMCIEHHE YIJIOB MEXAY MNOPSIMBIMU U
MJI0CKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3aay.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOSHHUSI MPOTPaMMbl ydeOHOTO Ipeamera «MaTeMaThkay
XapaKTepU3yIOTCA:

I'pa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TO3WIMKA OOYYaIOmMEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHUMCKOro OOIEeCTBa, IPEACTaBICHUEM O MaTeMaTUYeCKUX
OCHOBax (YHKIIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBJICHUN, TPOIEAYp TPakKIaHCKOTO
oOmiecTBa (BBIOOpPHI, OMPOCHI M TIP.), YMEHHEM B3aUMOJIEUCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON  TIpa)KAaHCKOW HACHTUYHOCTH, VYBaXKCHHS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKOW MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
TOCTHKECHUSAM POCCHUHCKHUX MAaTEMaTUKOB W POCCUUCKOM MATEMATHUYECKOM IIKOJbI, K
HCIIOJB30BAHUIO 3TUX JJOCTUKEHUM B IPYTHX HAyKaX, TEXHOJOTHUSIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcPOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O  CO3HAHUS, JTUYECKOrO IMOBEACHUS, CBA3AHHOIO C MPaKTUUYECKUM
MIPUMEHEHUEM JOCTH)KEHUN HAYKH U JIESITEIbHOCTBIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIajaa
B IMOCTPOEHUE YCTOMYMBOTO OyAyIIErO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLICHHMEM K MHUpPY, BKIIOYasg OCTETUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajladu, pPEIICHUH, PAaCCYXKICHHUM; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3ryecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMCHHSI TPUMEHATh MaTEMaTHYECKHWE 3HAaHHS B HHTEpecax
3I0pOBOTrO M Oe30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO
(3m0poBOE TUTaHKE, COATAHCUPOBAHHBINA PEXKHUM 3aHATHN U OTIIbIXA, PEryJisipHast ¢pu3ndeckas
aKTUBHOCTH);  ()M3UYECKOTO  COBEPIICHCTBOBAHHUSA, MpPH  3aHATUAX  CIHOPTUBHO-
03JI0POBUTEJIILHON JEATEIBHOCTBHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYIOJIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam podeccroHaTbHON IeSITEIbHOCTH, CBI3aHHBIM C MAaTEMaTUKOU U €€ MPUIIOKCHUSIMH,
YMEHUEM COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccu UMW peain30BbIBATH
COOCTBEHHBIC >KM3HCHHBIE TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTHKEHUN BCEH KU3HU;, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKONU HAMPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYpPhl, TOHUMAHUEM BIIMSHUS COIUAIBHO-
SKOHOMHMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CPeabl, OCO3HAHUEM
I00aJbHOIO  XapakKTepa HJKOJOTHYSCKHX MpoOJeM; OpHEHTAallMe Ha IPHUMEHCHHE



MaTEeMaTHUECKUX 3HAHUU ISl pelIeHus 3a7a4 B 00JIaCTH OKPY’KaIOIIEH Cpe/Ibl, TIIaHUPOBAHHUS
IIOCTYIIKOB M OLIEHKHM MX BO3MOXHBIX ITOCJIEICTBAN JUIsl OKPY KAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM WU OOILIECTBEHHOM NPAaKTHUKWA, MOHHUMAHMEM MATEMAaTHYECKOW HAyKu Kak
cepbl UYEIOBEUYECKOM IEATENBHOCTH, 3TANOB €€ pPa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHA
OUBUJIM3ALMN; OBJIAJICHUEM S3bIKOM MAaTEMAaTHKM W MAaTEMAaTHYECKOM KyJIbTYpOM Kak
CPEACTBOM ITO3HAHUSI MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYIO U HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh NHINBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yibTaTbl  OCBOEHHUS  MPOTpaMMbl  y4yeOHOTO  IpeaMeTa
«MaremaTuka» XapakTepU3YIOTCS OBJAJCHUEM YHUBEPCAIBLHBIMU  HO3HAGAMETbHLIMU
0elCmBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHbLIMU — OCUCMBUAMY,  YHUBEPCANbHbIMU
Dpe2yIAMUGHbIMU OelCMBULMU.

1) Vuusepcanvnvie noznasamenvuwvie Oevicmsus, obecneuugarom Gopmuposaue
0a306blX  KOCHUMUBHBIX  NPOYECco8  oOyuanwuxcs (oceoeHue Memooo8 HO3HAHUSA
OKpYICcaowe2o Mupa; NpUMEHEeHUe JOSUYeCKUX, UCCIe008amenbCKux onepayutl, yMeHuul
pabomams ¢ ungpopmayueii).

ba3oBblesiornueckueneicTBUA:

e BBIBJIITH M XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMATHYECKHX OOBEKTOB,
HNOHATUN, OTHOIIEHUN MEXIy MOHATHAMH; (OPMYIUPOBATH ONpPENEICHUS MOHSATHII;
yCTaHaBIMBAaTh CYUIECTBEHHbIM MpPU3HAK KiIaccu(UKalMM, OCHOBAaHUS s
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIMU3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U NMPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHBIE U
OTpHILaTeNbHbIE, EAMHUYHbIE, YACTHBIE U OOIIHE; YCIOBHBIE,

e BBIBJITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTHUBOPEYHS B
(akTax, AAaHHBIX, HAOMIOACHMAX M YTBEPXKACHUAX; IMpeAjaratb KpPUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIeTIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKHU, NE€AYKTUBHBIX U WUHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e IIPOBOJWUTH CAMOCTOSITENBHO JOKA3aTeJIbCTBA MAaTEMaTHYECKUX  YTBEPXKICHUIM
(OpsiMble ¥ OT TPOTUMBHOIO), BBHICTPAMBaTh apryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJbL;

e BbIOMpaTh croco0 penieHus: y4eOHOM 3aaaud (CpaBHHUBATh HECKOJbKO BapHAHTOB
pelieHus1, BIOUpaTh Hanbosee MOAXOAAIIUN C yUETOM CAMOCTOSTEIBHO BBICICHHBIX
KPUTEPUEB).

Ba3oBuienccienoBaTe ILCKHEEHCTBHUA

e HCMOJB30BATh  BONPOCHl KaK  HCCJIEAOBATENbCKUI  MHCTPYMEHT  IO3HAHMS;
dbopMynHpoBaTh BOMPOCHI, PUKCHUPYIOINIHNE MTPOTUBOPEUne, MPoOIeMy, YCTaHABIINBATh
HMCKOMO€ U JaHHOE, (POPMHpPOBATH THUIIOTE3Yy, ApPTyMEHTHPOBATH CBOIO MO3UIHIO,
MHEHHE;



MPOBOJIUTh CAaMOCTOSTEIFHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEOBAHUE TI10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBJICHHsS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXITy 00bEKTaMH, SBIICHUSIMH, TPOIIECCAMU;
CaMOCTOSTENIbHO  (opMynupoBaTh O0O0OOIIEHWs] W BBIBOABI 1O pe3yjbTaTam
MPOBEAEHHOTO HAOJIIOICHMSI, UCCIICIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOTYYEHHBIX
PE3yNIbTaTOB, BEIBOJOB U 00OOIICHMIA,

NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIIBHUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanueii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha BOIPOC U
IUTSL PELLICHUS 3a/1a4U;

BbIOMpaTh HMH(POPMALIUIO U3 MCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMaTU3HPOBATh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUAOB U (popm
MPEACTABJICHHUS;

CTPYKTYpUpOBaTh HWHGOPMAIMIO, TMPEACTaBIATh €€ B  pasuyHbIX ¢dopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAAE&KHOCTh MHPOpPMALMU IO CaMOCTOSTENBHO C(HOPMYINPOBAHHBIM
KpUTEPUSIM.

2) Vuueepcanbhvie KOMMYHUKAMUBHbBLE OeliCeuUs, 00ecneuusaiom chopmuposanHocny
COYUATILHBIX HABLIKOB 0OYUATOUUXCSL.
Oo0menue:

BOCIIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUM C YCIOBUSMU U LETSIMU
OOIICHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
NUCPMEHHBIX  TEKCTaX, JaBaTh TMOSICHEHMS 10 XOAy pelIeHHWs  3ajaud,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B Xole O0OCYyXJeHHs 3aJaBaTh BONPOCHl IO CYILIECTBY OOCYXIaeMOM TeMBI,
mpoOJIeMBI, pemaeMoi 3a/1a4ur, BEICKA3bIBaTh UJICH, HAIICJICHHbBIC HA TIOMCK PEIICHUS;
COTIOCTABJIATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHBaThb pa3IMuue€ U CXOACTBO TMO3ULUN; B KOPPEKTHOM (opme
(opMyIUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPECTABIISATh PE3yNbTaThl PEUICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOCKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIJICHUS C YYETOM 3a/ad MPE3CHTAluu U
0COOEHHOCTEN ayIUuTOpHUH.

CoTpyaHu4ecTBO:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUIYAJILHONW paOOThI
Ipu penieHud Y4YeOHBIX 3aJlay; MNPUHUMATH IIeJb COBMECTHOM JEeATENbHOCTH,
IJIAaHUPOBATh OPraHU3AIlMI0 COBMECTHOM paloThl, paclpeaeysiTh BHUAbI pPadoT,
JIOTOBApUBATLCS, OOCYXKJaTh MPOIECC W Ppe3yabTaT paldoThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TpymnmoBbIX (opmax paboTel (0OCYyKIaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» W UHBIC); BBHIMOJHITH CBOK YacTh paOOThl U KOOPAUHUPOBATH
CBOU JICMCTBUSI C IPYTMMU YjIeHaMH KOMaH/bl, OIlEHUBATh KAYECTBO CBOEr0 BKJIa/ia B



oOmuii  MPOMYKT MO  KpUTEpUsIM,  CHOPMYIHpPOBAHHBIM  yYaCTHUKAMU
B3aNMOJIEUCTBHUSL.
3) Vuusepcanvnvie pezynsamuenvie Oeiicmeus, obecneuusaom  GopmMuposaHue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUYHOCTU.

Camoopranusanmusi:

e COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATh CIIOCOO PEIICHUs C YIETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb:

e BJIAJICTh HABBIKAMHU ITO3HABATEIILHONW peQICKCUH KaK OCO3HAHMS COBEPIIAEMBIX
JICHUCTBUI W MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJIbTAaTOB; BIAJACTh CIIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca W pe3ysibTrara perieHus MaTeMaTHYeCKOM
3a/1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUN 33]1a4l, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX, HAWEHHBIX
OIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJibTaTa IEIM U YCIOBHUSIM, OOBICHATH NPUYUHBI
JTOCTIDKCHUSI WM HEJTOCTIDKCHHSI PE3YNbTaTOB JCATEIHHOCTH, HAXOAUTH OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOYKA, PSMas, TITOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CJIEACTBUSA M3 HHUX TIPU  PEIICHUU
reOMEeTPUUYECKUX 3a/a4.

OnepupoBaTh MOHATUSMHU: NAPAJUIEIBHOCTh M MEPHEHAUKYJISIPHOCTh NPSIMBIX U
IIJIOCKOCTEN.

KrnaccudumnmpoBaTs B3auMHOE pacnoio’KeHNE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSAMU: JBYTPaHHBIH yroji, TpaHH JABYI'PAHHOrO yria, peodpo
JABYTPAHHOT'O YIJIa; JTMHEHHBIN YroJl IBYIpaHHOTO yIila; TpajycHasi Mepa ABYTPAHHOIO yIiia.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BBITYKJIBI W HEBBIMYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAaHHHUKA, TIPABUIBHBI MHOTOTPAaHHHK.

Pacro3naBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (TMpaMua; MpU3Ma, MPsSMOYTOIbHBIN
napajuiesenunesn, Kyo).

KnaccudummpoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHWUS I KJIacCUPUKAIAN
(BBITTYKJIBIE W HEBBIMYKIbIE MHOTOTPAaHHUKU; TPaBUIbHBIE MHOTOTPAHHHUKH, MpPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TTapalJICIICITUTICBI ).

OnepupoBaTh MOHATHIMU: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONb3Ysl METOJT CIIEIOB.

CrtpouTh ceueHus: MHOTOIPaHHUKOB METOZOM CJIEJIOB, BHIMOJIHSITH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y.



Pemares 3amaum Ha HaxOXIEHHWE TEOMETPHUYECKHMX BEJIMYMH TI0 OOpasmam Win
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHAJTUTHUYECKUE METOABl MPH PEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCIICHUE PACCTOSIHHA MEXIY ABYMSI TOYKaMH, OT TOYKH [0
MPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXTY CKPEITUBAIOIIUMHUCS MPSIMBIMHU.

Pemares 3amaum Ha HaxXOXIEHHWE TEOMETPHUYECKHMX BEJIMYMH TI0 OOpasmam Win
QITOpUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTHYECKHE METOABl MPH PEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 33]a4 Ha BBIUMCIICHUE YTJIOB MEXIY CKPEIIMBAIOIIMMHUCS TPSIMBIMH, MEXITY
MPSAMOM ¥ TNTOCKOCTBIO, MEXY TJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boraucisats 00bEMBI U TIIOMAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPaMHIA) C
npuMeHeHHeM (OpPMYJ; BBIYUCISITH COOTHOIICHHUS MEXIy TIUIOMIAJASIMH TIOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOTPaHHUKOB.

OnepupoBarh MOHATUSMU: CUMMETPHUSI B TMPOCTPAHCTBE; ILIEHTP, OChb U IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekats, mpeoOpa3oBhIBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (Urypax, NpeACcTaBICHHYIO Ha YepTekaX U PUCYHKaX.

[Ipumensaty reomerpuyeckue (aKThl JUIsi PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOIAraloINX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SBHOU
dhopme.

[IpuMeHATH MpOCTEHIME MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaUTh TpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U KHU3HU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJTyYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAIM3WPOBATh pEabHBIC CUTYAIlUU W
MPUMEHATh W3y4YEHHBIC TIOHATHS B TPOIECCE TIOMCKA PEHIeHUS MaTeMaTHYeCKH
chOopMyTUPOBAHHON MPOOJIEMbI, MOJIETTUPOBATh peabHbIE CUTYallUd HA SI3bIKE T€OMETPHH,
MCCJIEIOBATh MMOCTPOCHHBIE MOJIETU C UCIIOJIh30BAHUEM T€OMETPUUECKHUX MOHSITUH U TEOpEM,
anmaparta anreOpel; pemaTh TMPAKTHYECKHUE 3a7adyd, CBSI3aHHBIE C  HaXOXJICHHUEM
rCOMETPUYECKUX BEITUYHH.

11 KITACC

OnepupoBatb MOHATUSIMU: UMAJIMHIpUYECKAs MOBEPXHOCT, oOpasytomue
UJIUHAPUYECKON TOBEPXHOCTH;, IWIMHAP;, KOHUYECKas IOBEPXHOCTh, 0Opasyromue
KOHHYECKON MOBEPXHOCTH, KOHYC; cpeprudeckasi TOBEPXHOCTbD.

Pacno3naBath Tena BpaieHus (MWIUHIP, KOHYC, cdhepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHnue chepol U MIOCKOCTH.

OnepupoBaTh NOHATUAMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA;
IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOS; LIAPOBOU CEKTOP.

Beruucnars 00bEMBI M TIJIOMIAIA TTOBEPXHOCTEM T BpalleHUs], TEOMETPUUECKUX T C
npuMeHeHueM Gopmyi.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B CEpy U OINKUCAHHBIA OKOJIO
cdepsr; cdepa, BMCaHHAsT B MHOTOTPAHHUK I TEJIO BpaICHUSI.



BBIYuCIsITE COOTHOIICHUS MEXTY IUIONMIASIMHA MOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeJ.

N3o0paxaTh u3ydaeMble (QUTYpbl OT PYKH H C NPUMEHEHHEM IPOCTBIX UYEPTEIKHBIX
WHCTPYMEHTOB.

BrIOTHATE (BBIHOCHBIC) IIOCKHWE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BUJ] CBEpXY, COOKY, CHU3Y; CTPOUTH CECUCHUS TEIl BPAILICHUSI.

W3Brekath, MHTEPIPETUPOBATH U IPEOOPa30BHIBATH HHGOPMAITUIO O TIPOCTPAHCTBEHHBIX
reoOMeTprUYeCKUX GUTrypax, MpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTOTHATE IEUCTBUS CIIOKEHUS BEKTOPOB, BEBIYUTAHUS BEKTOPOB U YMHOKECHHSI BEKTOPA
Ha YMCII0, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIa/Iaf0T.

[TpuMeHsITh TpaBUIIO TapaslIeICTIHITC A,

OnepupoBaTh MOHATHSIMH: JEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJh
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXKIY BEKTOPAMH, CKaJsIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIC U KOMILJIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U TIPOM3BEIACHUE BEKTOpa Ha YHCIO, YIOJl MEXIY
BEKTOpaMH, CKAJSIPHOE IMPOU3BEJCHUE, PACKIAAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh MIOCKOCTh YPAaBHECHUEM B JCKAPTOBOM CHCTEME KOOPIMHAT.

[Ipumensaty reomerpuyeckue (HaKThl JUIsi PEHICHUS CTEPEOMETPUYECKUX  3ajad,
MIPEANOIAraloIMX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SBHOU
dhopme.

Pemarte mpocTeiimme TeoMeTpHYECKHE 3aJadd  Ha  MPUMCHEHHE  BEKTOPHO-
KOOPJMHATHOTO METOJA.

Pemares 3amauM Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHWH W HAXOXKIEHUE
r€OMETPUYECKUX BEIMYUH MO 00pa3iiaM W aJIrOpUTMaM, MPUMEHSISI U3BECTHBIE METOIbI TPU
PEIICHIH CTAaHIaPTHBIX MaTEMAaTUYECKHX 3a]1a4.

[IpuMeHATh MpOCTEHIHME MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay.

[IpuBoaNTh TpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U KHU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TIOJTyYCHHBIC 3HAHWUS Ha TMPAKTHKE: aHAJIM3UPOBATh pEajbHBIC CUTyallMH U
MPUMEHATh W3Y4YEHHBIC TIOHATHS B TIPOIECCE TIOMCKA PEHICHUS MaTeMaTHYeCKH
chOopMyTUPOBAHHON MPOOJIEMbI, MOJIETTUPOBATh peabHbIE CUTYallUd HA SI3bIKE T€OMETPHH,
MCCJIEIOBATh MOCTPOSHHBIE MOJICTN C MCIOIb30BAHUEM T€OMETPUUSCKHUX MOHSITUI U TEOPEM,
anmapara anreOpel; pemarh NPAaKTHYECKUE 3a7add, CBS3aHHBIE C  HaxOXJICHHUEM
IrCOMETPUYCCKHUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/m TeMNnporpamMmbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl A
o0pa3oBaTe/IbHbIepeCcypChI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ ¥ TUIOCKOCTH B
5 IPOCTPAHCTBE. 12 1
[TapannenbHOCTEIPSAMBIX U
IUIOCKOCTEH
3 HepneHﬂmfynapHOCTaname u 12
TUTOCKOCTEH
4 VYrabl MEXIy IpSIMBIMU U 10 1
TUTOCKOCTSIMU
5 MHororpanHuKu 11
6 OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpeHMe: ceueHus, 4 1
paccTosHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0
[MTPOI'PAMME




11 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPeCyPChI
TemnaBpamenust 12
OOBEMBITEN 5 1
BekTopbl 1 KOOpIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpEHME, 0606meH“I/Ie, 7 1
cHCTEMaTH3alUsA3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Temaypoka

OCHOBHBIC TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocrpancTso. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
napauIeIbHBIX MPSIMbIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

KoaudecTBo4acos

Bce KonTposabHubiepa
ro 00ThbI

IMpakTnyeckuepa
00ThbI

Jarausyuye
HUS

DJIeKTPOHHBbIEU(PPOBBLIEOOPA30BATEIBH
blepecypchl

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH,
IIepECEKAOIIMECS pAMast U
IIJIOCKOCTh

[TonsTus: nepecexaronmecs
IUIOCKOCTH,
MEePECEKAONINECS NpAMas U
IUIOCKOCTh

3HAKOMCTBO C
MHOI'OrpaHHUKaMu,
n300pakeHne
MHOT'OI'paHHUKOB Ha
pHUCYHKax, Ha
MIPOEKIMOHHBIX YEPTEKAX

HauanpHbie cBenenus o kyoe
U IIpaMuie, uX pa3BEPTKU U
MOJIETIH.
CeyeHMSIMHOTOTPAaHHUKOB




10

11

12

HauanpHbie cBeneHus o Kyoe
U NIpaMUJE, UX Pa3BEPTKU U
MOJIETIH.
CeuyeHMSIMHOTOTPaHHUKOB

[lonstHe 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

[TonstHe 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

[TonstHe 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJICOCTBUA N3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napajuieJbHbIe U
CKpEIMBAIOIINECS TPSIMbIE

[TapannenbHOCTh IPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
napajuieJbHbIC MPSMbIC B

http://fcior.edu.ru

http://fcior.edu.ru




13

14

15

IIPOCTPAHCTBE;
[apaJuIeIbHOCTD TPEX
IPSIMBIX

[TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:!
[TapayienbHOCTB IPSIMOU U
IJIOCKOCTH

Vsl ¢
COHANPaBJICHHBIMUCTOPOHAM
u

VYros Mexay nIpsMbIMU B
IIPOCTPAHCTBE

16

17

18

VYros Mexnay nIpsMbIMU B
IIPOCTPAHCTBE

[TapannensHOCTBILIOCKOCTEH
: MapalJIeNIbHBIETNIOCKOCTH
CaoiicTBanapayieTbHBIXILIO
CKOCTEMN

http://fcior.edu.ru

19

[Ipocreiimme
IIPOCTPAHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’ap,
KyO, mapaJuienenumnes

20
21

[Toctpoenneceuenmnit

[TocTpoenueceuenni

22

Kontponbnas padota mo
teme "[IpsiMbIe U ITOCKOCTH
B IIPOCTPAHCTBE.
[TapamrenpHOCTBIIPSAMBIX U
miockocTeit"

23

[TepieHAMKYASIPHOCTH
MPAMOU U TJIOCKOCTH:




MEePIEeHIUKYIIIPHbIE TIPSIMbIE
B IIPOCTPAHCTBE

24

[Ipsimble napasienbHbIe U
MePIEeHIUKYIIIPHBIC K
IJIOCKOCTH

http://fcior.edu.ru

25

[IpsiMble napasienbHble U
MIEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

26

27

28

29

IIpusnax
MIEPIEHUKYISIPHOCTH
IIPSAIMOM U TNIOCKOCTH

[Ipuznak
MIEPIEHUKYISIPHOCTH
IIPSAIMOM U TNIOCKOCTH

Teopema o psimMoit
MePIEeHIUKYIAPHOM
IJIOCKOCTH
Teopema o npsimoit
MepHEHIUKYISIPHON
IJIOCKOCTH

http://fcior.edu.ru

30

Teopema o npsimoit
NEPIEHIUKYISIPHON
IJIOCKOCTH

http://fcior.edu.ru

31

[lepnenpukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH JO INIOCKOCTH,
paccTostHuE OT MPSIMOM 10
IJIOCKOCTH

32

[Tepnenpukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosIHUE OT MPSIMOM 110
IIJIOCKOCTH




33

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 IJIOCKOCTH,
paccTostHue OT NPSMOH 10
IIJIOCKOCTH

http://fcior.edu.ru

34

[lepnienaukymnsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosgHUE OT NPSIMOM 110
MIJIOCKOCTH

35

36

37

VYTIIBl B IPOCTPAHCTBE: YIoJl
MEXIy NpsIMOHN U
IUIOCKOCTBIO

JIByrpaHHbIi yroi,
JIMHEUHBIN yroa
IBYTPAHHOIO yIJIa

JIByrpaHHBIN yroi,
JIMHEUHBIN yroi
JBYTPAHHOI'O yria

http://fcior.edu.ru

38

[IepnenquKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

39

[lepnenquKyISIpHOCTH
IIJIOCKOCTEN: MPU3HAK
MEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

http://fcior.edu.ru

40

[lepnenquKyISIpHOCTH
IIJIOCKOCTEN: IPHU3HAK
MEPIEeHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

41

Teopema o
TpEXTEPIICHANKYIIIPAX




42

Teopema o
TPEXIEPIECHAUKYIIIPAX

43

Teopema o
TPEXMEPIEHIUKYIISIPax

http://fcior.edu.ru

44

Konrponbnas padora mo
TeMaM
"IlepnieHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"Vrael Mexy NpsIMbIMU U
mIockocTsmMu"

45

46

47

48

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKA
MHOI'OTpaHHUKA

[Ipu3ma: n-yronpHas
NpHU3Ma; TPaHU U OCHOBAHUS
MIPU3MBI; TIpsIMast U
HAKJIOHHAS TTPHU3MBI;
OOKOBas M IOIHAS
MMOBEPXHOCTh TPU3MBI

[Tapamtenenurnen,
IIPSAMOYTOJIBHBIN
NapajuleJIenuIe]] 1 €ro
CBOMCTBA

[Mupamuga: N-yroapHas
nUpamMu/a, TPaHd U
OCHOBaHUE MTUPAMHU/IBL;
OOKOBas U IOIHAS
MMOBEPXHOCTD ITHPAMHU/IBI;
MpaBUIbHAS U yCCUEHHAS
mUpaMuIa

http://fcior.edu.ru




49

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHSTHE
MIPABUIILHOTO
MHOTOTPaHHHKA;
MpaBWJIbHAS MTPU3Ma U
NpaBUJIbHAS TUPAMUJIA;
NPaBUJIbHAS TPEYrOJIbHAsI
MUpaMy/Ia ¥ MPaBUIbHBINA
TeTpa’rap; Kyo

50

[IpencraBnenue o
IIPaBUJIBHBIX
MHOI'OTpaHHHMKaX: OKTa’p,
JOJEKadAP U UKOCADIP.

http://fcior.edu.ru

51

52

53

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH,
IIPSAIMOMH, TUIOCKOCTH.
ONEeMEHTBHICUMMETPUH B
UpaMHIax,
napajuleJIenune1ax,
IIPaBUJIbHBIXMHOTOTPAaHHUKA
X

Brruncnenue 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JaroHaJu, yriibl

[Tnomane 60koBOM
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTHU MIPSIMOM
MIPU3MBI, TUIOMIA b
OCHOBaHHi, TEOpEMa O
OOKOBOI IMMOBEPXHOCTH
NPSAMON MPU3MBbI

54

ITnowans OOKOBOMI

http://fcior.edu.ru




MIOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN
IIApaMU/Ibl, TEOpPEMA O
Iomau 60KoBOM
ITIOBEPXHOCTU YCEUEHHOU
MIUPAMHUIBI

Konrponsnas padora mo

> teMe "MHororpaHHuku" L
56 [TonstTreo6006bEMe 1
S7 O0BpEMmHpamMuIbI 1
58 OOBEMIUpPaMHUIBI 1 http://fcior.edu.ru
59 O0BpEMmHpamMuIbI 1
60 OOBEMIUpPaMuIBI 1 http://fcior.edu.ru
61 OO6BEMITPU3MBI 1
62 OOBEMIPU3MBI 1
63 O0BEMIPU3MBI 1
KonTponbhas padbota no
64 Teme "OO0BEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06001IEHNE
65 CHCTEMATH3AIHA SHaf{ . 1 http://fcior.edu.ru
[Toctpoenue ceuenuii B
MHOTOTPaHHHKE
[ToBTOpenue, 0600IEHNE
CHCTeMaTH3alus 3HAHUH.
Breruncnenue paccrosHum:
66 MEKIY TBYMS TO:-IKaMI/I, oT 1
TOYKH JI0 TPSAMO¥, OT TOUKH
710 TUTOCKOCTH, MEXKILY
CKPELIMBAIOIIUMHUCS
IPSIMBIMH
67 HroroBaskoHTpoIbHASIPAOOT 1




a

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLusl 3HAHUI.
Beruncnienue yriioB: Mexuy
68 CKPELIMBAIOIIMUCS
OPSMBIMHU, MKy TIPSIMOH
IIJIOCKOCTBIO, ABYI'PAHHBIX
YTJIOB, YTJIOB MEKIY

IIJIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KIIACC

Ne
n/

Temaypoxka

KoaunuyecTtBouacosB

Bcer
0

KonTtpouabHubiepad
OTBI

IIpakTnyeckuepad
OThI

Jaran3yyen  DiieKTpoHHblenn(poBbIeoOpazoBaTebHbIE
ust pecypcbl

Cdepa u map: ueHtp,
panuyc, 1uamerp;
IUIOINAb MOBEPXHOCTH
cepsl

Bzaumuoe
pacrionioxkeHue chepsl u
TUTOCKOCTH; KacaTelbHast
IUTOCKOCTH K cdepe;
Iomaab chepsl

http://fcior.edu.ru

N3obpaxenue chepsl,
Iapa Ha IJIOCKOCTH.
Ceuenusimiapa

Hunuuapuaeckas
MOBEPXHOCTb,
oOpa3yrorue
UWIAHIPUYECKON
MOBEPXHOCTH, OCh
UWIAHIPUYECKON
MMOBEPXHOCTH

http://fcior.edu.ru

Hunuuap: ocHOBaHUS U
O0KOBast MOBEPXHOCTb,
oOpa3syromas 1 oChb;
IUIoIaabs OOKOBOH U
ITOJIHOM ITOBEPXHOCTHU

http://fcior.edu.ru

N306paxkenue numuHApa
Ha INIOCKOCTH.




10

Paszséprka nuimHIpa.
CeueHust HWIMH]IPA
(TUTOCKOCTHIO,
napasuleIbHON WiIn
NePHEHINKYIISIPHONH OCH
AJTUHIPA)
Konnueckas
MTOBEPXHOCTb,
obpasyromue
KOHHYECKOM
MOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHoBaHue 1
BEpIINHA, 00pa3yroIas
1 OCh; ILIOIIAb
OOKOBOI ¥ IOJHOM
IMOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yronine 1 BbICOTa;
OCHOBaHHUA U OOKOBas
MIOBEPXHOCTh

N3006pakeHne KoHyca Ha
mockocty. Pazséprka
koHyca. CeueHust
KOHYca (TIOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH yepe3
BEPIINHY)

http://fcior.edu.ru

11

KomOunaus ten

http://fcior.edu.ru




BpalICHUA U
MHOT'OI'PAaHHUKOB

12

MHororpaHHukK,
ONMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAs B
MHOTOTPaHHUK WU B
TEJIO BpallleHus

13

14

15

[Tousitue 06 00BEME.
OcHOBHBIE CBOMCTBa
00BEMOB Tell
OO0BEMIUINHAPA,
KOHYcCa

OO0BEéM Im1apa ¥ 10
chepnl

16

17

[TomoOHEBIE TENa B
IPOCTPAHCTBE.
CooTHoIIeHUS MEXTY
IUIOINASIMU
[IOBEPXHOCTEH,
00BbEMaMU MOA0OHBIX
Tel

KonTponbHas padora no

teMaM "Tena BpameHus"
u "O0beMsbl TeN"

http://fcior.edu.ru

18

19

20

Bekrtop Ha mimockoct u
B POCTPAHCTBE

CnoxxeHue u
BBIUATAaHUEBEKTOPOB

YMHO)KCHI/ICBCKTOPaHa‘{
HCJI0

http://fcior.edu.ru




21

Paznoxenue Bexktopa o
TPEM HEKOMILJIAHAPHBIM
BEKTOPAM.
[TpaBuitonapamienenumne
Ja

22

Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM MPaBUIT
JICUCTBUN C BEKTOPaMHU

23

[IpssmoyronbHas
cUcTeMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3ana4yu B
KOOpAMHATAX

http://fcior.edu.ru

24

Yrois Mexay BEKTOPaMH.
CkansipHoe
IIPOU3BENIEHUE BEKTOPOB

25

Brruncnenue yrios
MEXK]1y IPSIMBIMH 1
TJIOCKOCTSIMU

26

27

28

KoopaunaTtHo-
BEKTOPHBIN METOJI ITPH
perieHun
TEOMETPHUYECKUX 3a7a4

KonTtponbHas pabora o
teme "BekTopsl n
KOOpJMHATHI B
npoctpaHcTse”

[ToBTOpEHME,
00001IeHNE 1

http://fcior.edu.ru




CUCTEMAaTU3AIIH
3HaHuM. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
IUTAHUMETPHUH

29

30

31

32

IToBTOpEHUE,
00001IeHNE 1
CUCTEeMAaTH3alHs
3HaHuil. OCHOBHBIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME,
0000111IEHHE U
cHcTeMaTH3amus
3HAHUU. 3agaun
TJIAHUMETPUH ¥ METOTBI
WX PEIICHUS

[ToBTOpEHUE,
00001IeHHE U
CHCTEeMAaTU3alus
3HAHUH. 3amaun
HHaHI/IMeTpI/II/I 1 METOObI
UX pelIeHus

IToBTOpEHue,
o0o01ieHue u
CHCTEMaTH3aIHs
3HaHUi. OCHOBHBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
CTepeoOMeTpUH

33

NTtoroBasgkoHTpOIBHASAP




abora

IToBTOpEHME,
34 000011IeHNE U 1
CcHCTeMaTH3alus 3HaHU!
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







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

* Maremaruka. ['eometpus / Mepansak A.I'., Homuposckuii JI.A., [TonaskoB B.M.;
non penakuueit [Tononsckoro B.E, OOmiecTBO ¢ orpannueHHON
oTBeTCTBEHHOCTBIO M3narensckuiinentp « BEHTAHA-I'PADy;

AxknmonepHoeoOectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeToaunyeckoe nocobume no reometpum 10 knacc Mepansak 6a30BbIi YPOBEHD.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://fcior.edu.ru






