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INOSICHUTEJIbBHAS 3AIIUCKA

Pabouast mporpamma yue6HOro kypca «I'eomerpus» 6a30Boro ypoBHs1 mjsi obyuarormxcst 10 -11
KJIaCCOB pa3paboTaHa Ha ocHoBe DeslepaIbHOTO rOCYAApPCTBEHHOTO 06Pa30BaTeIbHOIO CTaHIapTa CPeIHero
obmiero 06pas3oBaHMS, C YYETOM COBpPEMEHHBIX MMPOBBIX TpeOOBaHMN, IPEABSIBISEMBbIX K
MaTreMaTMYeCKOMY OOpasOBaHMIO, M TPAAMIMI POCCUIICKOTO 00pasoBaHMs. Peammsanus mporpaMmbl
obecrieunBaeT OBJIAIEHNE KITFOYEBBIMY KOMIIETEHIMSIMMA, COCTaBJISIOLUIMMM OCHOBY [JII CaMOPa3BUTHUS U
HEeIpepbIBHOTO 00pa3oBaHysl, 11eJIOCTHOCTb ODOIIEKY/IbTYPHOTO, JIMYHOCTHOT'O M MTO3HABATEIbHOTO Pa3BUTUS
JIMYHOCTU OOYYAIOIINXCST.

Ilenu n3ydyeHnss yueGHOro Kypca

BaskHOCTh yuebGHOro Kypca reoMeTpuMy Ha ypOBHe cpemHero obiiero obpasoBaHusi 06YyCIOBJEHa
MPAKTUYECKOM 3HAUMMOCTBIO MeTalpeIMETHbIX M TPEeIMETHbIX pPe3y/JbTaTOB OOYyYEHUS] TeOMEeTPUM B
HaIpaBJeHNM JMYHOCTHOTO Pa3BUTHSI oOyuarommxcs, GopmupoBanus QyHKIMOHAIBHON MaTeMaTUYeCKON
rPaMOTHOCTY, M3Y4YeHUs JPYIMX Y4eOHbIX IUCUMIUIMH. PasButue y o0O6ydalolMXCs MPaBUIbHBIX
MIPeICTaBJIEHNIT O CYIITHOCTM U TIPOUCXOKIEHUM TeOMETPUYECKMX aOCTPaKIMii, COOTHOIIIEHUY PeaIbHOTO U
MIeaJIbHOTO, XapaKTepe OTPasKeHMS MAaTeMaTMUeCKOM HAyKOM SIBJIEHUIM U TIPOLIECCOB peaJbHOro MMpa,
MeCTe TeOMeTpUM B CUCTEME HayK M pOJIM MaTeMaTHUeCKOro MOZEeIMPOBaHMS B HAyYHOM IO3HAHUU U B
MPaKTMKe CIOCOOCTBYeT (GOPMMPOBAHMIO HAYYHOTO MMPOBO33DEHMST YUaIMXCsS, a TakKKe KauecTB
MBIIIIEHMSI, HEOOXOIVMBIX IJIS afalTalyy B COBpeMEHHOM OOIIIeCTBe.

['eomeTpust ssBsieTCs OMHMM 13 6a30BbIX ITPEAMETOB Ha YPOBHE CpeHEro o6Iero o6pa3oBaHusi, Tak
Kak obecrieunBaeT BO3MOKHOCTb M3YUeHMSI KaK AVCIUIIIMH eCTeCTBeHHO-HayYHOM HarpaBJIeHHOCTH, TaK U
r'yMaHUTapHON.

Jlornueckoe MbllieHNe, (GopMupyemMoe TpU WM3yuyeHMM OOYYAIOIIMMMUCS TOHSITUMHBIX OCHOB
reoOMeTpUM ¥ TMOCTPOEHUM IETIOUKM JIOTMUECKUX YTBEP)KIEHUI B XOMe pelleHus TeoMeTpUUecKuxX 3amad,
yMeHMe BbIIBUTAThb M OIPOBEPraTh TUIOTE3bl HEMOCPENCTBEHHO MCIIONb3YIOTCS IIPU pelleHuu 3aaad
€CTeCTBEHHO-HAyYHOT'O IIMKJIA, B YACTHOCTU U3 Kypca (PU3NKIU.

YMeHMe OpUEHTHPOBAThCSI B IPOCTPAHCTBE WrpaeT CYIIECTBEHHYIO pPOJb BO BCeX 06JIACTAX
JesTeabHOCTY YesioBeka. OpueHTalMs YeoBeKa BO BpeMeHM U MPOCTPAHCTBE — HEOOXOAMMOe YCIOBYE ero
COIIMAIBHOTO OBbITHS, (hOpMa OTpakeHMsI OKPYSKAIOIIEro MUpa, YCIOBME YCIEITHOTO TTO3HAHNST ¥ aKTMBHOTO
npeoGpasoBaHus AencTBuTebHOCTH. OmnepupoBaHye MPOCTPAHCTBEHHbIMM OOpa3aMy OObeOVHSIET pasHble
BUIbI y4eOHOM ¥ TPYIOBOM [eSITEeNIbHOCTU, SIBSIETCSI OJHMM U3 MPO(PECCMOHATIbHO BaKHBIX KauecTB,
MO3TOMY aKTyaJibHa 3amava (GopMupoBaHMsS Yy OOyYalOIMXCS ITPOCTPAHCTBEHHOTO MBbIIIJIEHNS KakK
Pa3HOBUIHOCTM OOPa3HOTO MBIIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B TOJATOTOBKE K ITPAKTUYECKOM
JesTeTbHOCTY TI0 MHOTMM HaIlpaBJIEHVSIM.

Lenp ocBoeHus mnporpaMmbl yuebHOro Kypca «['eoMmeTpusi» Ha 06asoBOM YpOBHE OOYYEHUS -—
006111e06pa3oBaTeIbHOE ¥ OOIIEKYJIbTYPHOE pas3sBUTHE OOyYalOIMXCsS depe3 obeclieueHyre BO3MOYKHOCTU
prOGpeTeHNsT U MCIIOIb30BaHMsI CUCTEMAaTUUYECKUX T'e€OMETPUUECKMUX 3HAHUI U OeMCTBUIA, CHerMpUIHbIX
reoMeTpui, BO3MOKHOCTM YCITEIIHOTO MPOJOJIKEHUSI 0O0pa3oBaHMs IO CIEeIVaJbHOCTSM, He CBSI3aHHBIM C
MIPUKJIQHBIM MCIIOJIb30BAHMEM I€OMETPUMA.

[Tporpamma 1o reomeTpum Ha 6a30BOM YpOBHE IpenHa3HavueHa JJIs1 O0yYaroIINXCS CPpeaHeN IIKOJIbI,
He MCIBITHIBABIIMX 3HAUMTENbHBIX 3aTPyAHEHMII Ha yPOBHE OCHOBHOTO oOllero o6pasoBaHMs. Takum
ob6pasoM, obyuaroryecs Ha 6a30BOM YpPOBHE JOIKHBI OCBOUTD 00IIMe MaTeMaTuyecKye yMeHMs, CBsI3aHHbIe
co crneuupuUKoi TeOMeTpUM UM HeoOXOOyuMbIe IJIS SKU3HM B COBpeMeHHOM obOiuectBe. Kpome storo, oHu
MMEIOT BO3MOKHOCTh M3YUUTh TeOMeTpuio 6osiee riryboKo, e B JaTbHENIIIEM BOSHUKHET He0OXOIMMOCTD
B reOMeTpUUECKUX 3HAHUSIX B TPO(DEeCCHOHATBLHONM IeSITeTbHOCTH.

HocTuskeHne 1eau OCBOEHMsS MPOrpaMMbl OOeCIeuMBaeTCsl pellleHMeM COOTBETCTBYIOIIMX 3aiad.
[IpmopureTHbIMM 3amayamMyu oOcCBoeHMsI Kypca «['eomerpmm» Ha 6azoBom ypoBHe B 10—11 kiaccax
SIBJISIFOTCST:

. dbopmupoBaHNe MPeCTaBJIeHNs] O Te€OMETPUM KaK YaCTy MMUPOBOM KYJIbTYPbI ¥ OCO3HaAHME eé
B3aMMOCBSI3Y C OKPYKAIOLIMM MUPOM;



. dbopmupoBaHe HpeAcTaBIeHUSI O MHOTOTPaHHMKAX M Tejiax BpallleHMs] KaK O BasKHEeMIINX
MaTeMaTUUeCKUX MOMEISIX, TO3BOJISIOIINX ONMMChIBAaTh U M3yUaTh pasHble SIBJIEHMS OKPY>Kalollero Mupa;

[ dbopmupoBaHMe yMeHMs paclo3HaBaTb Ha 4YepTeXkax, MOJeNsIX M B peaJbHOM MUpe
MHOI'OI'pPaHHMKU U TeJia BpallleHNI;

[ ] OBJIaJeHIMe MeTOJaMI pelleHMs 3a4a4 Ha IMOCTPOEHMS Ha I/I306pa)KeHI/I$IX IMPOCTPaHCTBEHHBIX
uryp;

[ ] q)OpMI/IpOBaHI/Ie YMGHI/IH OIepnupoBaTb OCHOBHBIMM IIOHATUSAMM O MHOI'OI'paHHMKaX M TeJIaX

BpaIeHNs] ¥ UX OCHOBHBIMM CBOMCTBaMI;

. OBJIaIEHNe QJITOPUTMAMM peLIeHMsT OCHOBHBIX THUIIOB 3ajau; (opmMupoBaHMe yMeHUS
MIPOBOJUTDH HECJIOKHBIE JOKa3aTe/IbHbIe PACCYKAEHNSI B XO/e pPelleHNs] CTepeOMeTpUUeCKUX 3aau U 3a1ad
C IPAKTUYECKNUM COJlep>KaHMEM;

. PasBUTHE MHTE/UIEKTYAIbHBIX ¥ TBOPUYECKMX CIIOCOOHOCTEN 06YYaroIMXCsl, TO3HABATEIbHOM
aKTUMBHOCTMU, MCCJIEIOBATEbCKUX YMEHUI, KPUTUIHOCTY MbIIILJIEHMS;

. dbopmupoBaHue (GYHKIMOHAJIBHOM TI'PAaMOTHOCTM, pEJIEeBAaHTHOM TEeOMETpUM: YMeHUe
pacIio3HaBaTh ITPOSIBJIEHMSI TEOMETPUYECKMX TIIOHSTUM, OOBEKTOB M 3aKOHOMEPHOCTEM B peabHbIX
JKU3HEHHBIX CUTyaUMsIX U IPU U3YUYEHUM [PYrUx y4yeOHbIX IpeIMETOB, IPOSBJIEHMSI 3aBUCUMOCTEN U
3aKOHOMEepHOCTeN, (OpPMYJIMPOBaTh MX HA SI3bIKE TE€OMETPUM M CO3[aBaTh TeOMEeTpUYecKue MOZIENH,
MIPUMMEHSITb OCBOEHHBIVI T€OMETPUYECKUI ammapaTr sl pelleHus MPaKTUKO-OPUEHTMPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATD U OIEHUBATD ITOJTyYEHHbIE PE3Y/IbTaThI.

OTnnunTeNbHOM OCOGEHHOCTBIO MPOTrPaMMBbl SIBJIIETCSI BKJIIOUEHME B KypC CTEPEOMETpUM B Haudasie
€ro mM3yueHMs 3afad, pellaeMblXx Ha YPOBHE WMHTYUTMBHOIO TIO3HAHMUSI, M ONpPeIeSEHHbIM 0O6pa3om
opraHmM3oBaHHasi paboTa HaJ HUMM, YTO CIIOCOOCTBYIOT Pas3sBUTUIO JIOTMYECKOTO M ITPOCTPAHCTBEHHOTO
MBIIIJIEHNSI, CTUMYJIMPYET MPOTEeKaHe WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K NaIbHENIIIEMY U3YUYEHUIO
nmpenMera.

[TpenmnouTteHue OTHAETCS HAIJISIAHO-KOHCTPYKTMBHOMY METOLY OOYYeHUSs, TO €CTb TeOpeTUYecKyue
3HaHMS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKON [esATeqbHOCTU. PasButne
MIPOCTPAHCTBEHHBIX IPENCTABIEHUN Y YUYalllMXCSI B KypCe CTEPEOMETPUM ITPOBOAUTCS 3a CUYET peIIeHUs
3a[ja4y Ha CO3JaHue MPOCTPAHCTBEHHbIX 00pa30B U 337ja4 Ha OIepupoBaHMe MPOCTPaHCTBEHHbIMM 0Opa3aMu.
CospmaHne ob6pasza MPOBOOMUTCS C OINMOPOM Ha HArJSIAHOCTb, a OIepupoBaHMe 0Opa3soM — B YCJIOBUSIX
OTBJIEUEHMSI OT HATJISIIHOCTH, MBICJIEHHOTO M3MEHEHUS €r0 MCXOIHOTO COIEPsKaHMS.

OcHoBHbIe cofepykaTesibHble JMHUM Kypca «I'eomerpum» B 10-11 kiaccax: «MHOTOrpaHHUKUY,
«IIpstMble ¥ TIJIOCKOCTM B MPOCTPAHCTBe», «Teyia BpalieHusi», «BeKTopbl 1 KOOpAMHATHI B IMPOCTPAHCTBEY.
dopmupoBaHue JIOTMYECKUX YMEHMI paclpeesisseTcsl He TOJIbKO MO COoAepsKaTebHbIM JIMHUSM, HO U TIO
rogaMm ob6yueHusl Ha yPOBHe cpefiHero odliero 06pa3oBaHusl.

Copepskanne 00Opa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3ysbTaTaM OCBOEHUs paboyueir
MIPOrpaMMbl, pacipee/€HHbIM TI0 rolaM OO0yuYeHMs], CTPYKTYPUPOBAHO TakKMM 06pa3oM, yTOObI OBJIaJieHIe
reoMeTpUYeCKUMM TIOHSITUSIMM ¥ HaBbIKAMM OCYIIECTBJISVIOCh TOCIeIOBaTeNbHO U IOCTYIATebHO, C
cobJIIofieHeM TPUHIUIIA TTPEeEeMCTBEHHOCTM, YTOObI HOBble 3HAHUSI BKIKOYAJIMCh B OOIIYIO CUCTEMY
reoOMeTPUUYECKUX TIPEeICTaBJIeHNI OOYYaloIIMXCsl, paclimpsis ¥ Yrayossst e€, o0pa3ys MpoYHbIe
MHOYKECTBEHHbIE CBSI3M.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJ/IAHE
Ha nsyuenne reometpun orBoautcs 2 yaca B Hemento B 10 kimacce u 1 yac B Hememo B 11 kiacce,
BCero 3a JBa rojga ooyuenus - 102 yueGHbIX vaca.



COIJEPXXAHUE YUEBHOI'O KYPCA

10 KJIACC

IIpsiMblIe ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIe TOHSITMS CTepeoMeTpuy. Touka, mpsiMasi, IJIOCKOCTb, IMpocCTpaHCTBO. [loHsTME 06
aKCMOMAaTMYECKOM ITOCTPOEHUM CTepeOMEeTPUI: aKCMOMbI CTEPEOMETPUM U CJIEICTBUS U3 HUX.

BsaumHoe pacrmosioskeHue TIpSMbIX B IPOCTPAHCTBE: IlepeceKalolyecs, MapajiejibHble U
CKpelnyBaronecs: mpsimbie. [lapasiesbHOCTb TMPSMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE: IapasiiesibHble
MpsiMble B MPOCTPAHCTBE; MapalJIeJIbBHOCTb TPEX MPSIMBIX; MapasIeIbHOCTb MPSIMOM U TUIOCKOCTU. YTJIbI C
COHAIIPaBJIEHHbIMM CTOPOHAMM; YIOJI MEXKIY IpSIMbIMM B MpPOCTpaHCTBe. [lapasienbHOCTb IJIOCKOCTEI:
napajuliesibHble IJIOCKOCTM; CBOMCTBAa IapajUleIbHbIX IIIOCKOCTel. [IpocTeiillie IpOCTpaHCTBEHHBIE
burypsl Ha TJIOCKOCTH: TETPasap, Ky0, mapasuiesienuie]]; MoCTPOeHe CeUeHN.

[TeprieHAUKYISIPHOCTD MPSIMOI U TVIOCKOCTH: TEPIIEHAVKYJISIPHbIE MTPSIMbIE B TPOCTPAHCTBE, MPSIMbIe
napasuliesibHble M MepIeHIUKY/ISIPHbIe K TUIOCKOCTH, MPU3HAK MEePHeHIMKYJISIPHOCTY IPSIMOM U IVIOCKOCTH,
TeopeMa O IMpPSMON MEepPHeHAMUKYISIPHON IIJIOCKOCTM. YTJbl B IIPOCTPAHCTBE: YIrOJ MEXKIY IpsSMON U
IIJIOCKOCTbIO; OBYTPAHHBbIM YTOJI, JIMHEMHBbIM YrOoJ OBYTPAHHOTO Yrja. [lepmeHauMKyasip M HaKJIOHHBIE:
pacCcTosiHMe OT TOYKM IO IIJIOCKOCTM, PACCTOSIHME OT MPSMOM [0 TIUIOCKOCTM, IMPOeKIms (Gurypbl Ha
IIJIOCKOCTD. [lepneHauKyIsIpHOCTh IIJIOCKOCTEN: MPU3HaK MepIeHaIUKYISIPHOCTY ABYX IIJIOCKocTell. Teopema
O TPEX MepIeHANKY/IIpax.

MHororpasHUKH

[ToHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbI MHOTOTPAaHHMKA, BBITYK/Ible ¥ HEBBITYKJIbIE
MHOTOT'PaHHMKM; pa3sBEPTKAa MHOTOrpaHHMKA. [Ipu3ma: n-yrosibHasi IpM3Ma; TpaHM M OCHOBAHMS IIPU3MBI;
mpsiMasi M HaKJIOHHAas IIpuM3Mbl; OOKOBasi ¥ TIOJHAs TIOBEPXHOCTh IIpu3Mbl. [lapasienenuen,
MIPSIMOYTOJIbHBIN TTapasiie/IeNnIIe]l ¥ ero CBOMCTBa. [InpaMmma: n-yroybHasi mMpaMuia, TpaHu M OCHOBaHME
MMpaMuIbl; GOKOBast M TMOJTHAS MTOBEPXHOCTb MUPAMUILI; MTPAaBWIbHAS M YCEUEHHAS MUpaMuIa. DJIEMEHThI
MPU3MBbI ¥ Upamuabl. [IpaBuIbHbIE MHOTOTPAHHUKN: TOHSITIE ITPaBUIbHOIO MHOTOI'PaHHMKA; MTpaBUIbHAS
mpu3Ma M IpaBWIbHasl MMUpaMKAa; MpaBWIbHAs TPEyrojbHas IupaMuja U IMPaBUJIbHBIMA TeTpasAp; Kyo.
[TpencraByieHne O MPaBWIbHBIX MHOTOI'PaHHMKAX: OKTasZp, AomeKasap M mkocasap. CeueHus: MpU3MbI U
MMPaMUJIbL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOUKM, IPSIMOV, IIJIOCKOCTU. DJIEMEHTBI
CMMMETPUM B MMPaMUIaXx, Mapaieennumnenax, MpaBuabHbIX MHOTOrpaHHMKAX.

Bbrunciienne 251eMEeHTOB MHOTOTPAaHHMKOB: peOpa, nOmaroHaym, yrjabl. Iliomagb OGOKOBOI
ITOBEPXHOCTM M TIOJIHOM TIOBEPXHOCTM IIPSMOM IIpM3MBbl, ILIOLIAAbL OCHOBaHMII, TeopemMa O OOKOBOI
MTOBEPXHOCTY TMPSMON Tpu3Mbl. [lnoiagb 60KOBOM MOBEPXHOCTU M TMOBEPXHOCTU MTPABUJIbHOM MUPaMUIBbI,
Teopema O IIOLIaaM YCeueHHO mpaMuabl. [Tousatie 06 o6béme. OO6BEM MMPaMUIbI, TPU3MBI.

[Togo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHMSI MEXIY IUIOMIAASMM ITOBEPXHOCTEN, OO0BbEMaMM
IMOJOOHBIX Tel.

11 KJITACC

Tena Bpamenust

Hunuugprueckas  ITOBEPXHOCTD, obpasyiomye  UWIMHAPUYECKON MTOBEPXHOCTH, oCh
IVIMHAPUYECKOM NoBepxHOCTH. LmmmHAp: ocHOBaHMSI M OOKOBasl IMOBEPXHOCThb, OOpPasyollas U OCh;
ILJIOIIAIb OOKOBOI U MOJIHOM IOBEPXHOCTH.

Konnueckass moBepxHOCTb, 0OpasyIoIye KOHMYECKOM IMOBEPXHOCTM, OCb M BepIlMHa KOHUYECKON
nmoBepxHOCTM. KOHyC: OCHOBaHME M BepIIMHA, O0pasyiolias U OCh; IUIOIIAAb OOKOBOV ¥ ITOJTHON
ITOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pasyIoliye 1 BbICOTa; OCHOBAHMS ¥ HOKOBAsI IOBEPXHOCTb.

Cdepa u 1map: 1eHTp, paguyc, AMaMeTp; IIOWAAb IMOBEpXHOCTU cdephl. B3aumHoe pacrosoykeHue
cdepbl 1 IJIOCKOCTH; KacaTesIbHas INIOCKOCTh K cdepe; moiaab chepsl.

N3ob6paskeHne Tes BpallleHus Ha IJI0CKOCTH. PasBépTka MIMHApaA 1 KOHYCa.



Kom6uHanmm e BpalieHus: ¥ MHOTOTpaHHMKOB. MHOTrOrpaHHMK, OMMCAaHHBIN OKOJIO cdepbl; cdepa,
BIVICAaHHAs! B MHOTOT'PDAHHMK, VIV TEJIO BPALLEHNS.

[Tousatne o6 o6béme. OCHOBHbIE CBOMCTBA OOBEMOB Tesl. Teopema 06 06BbEME MPSIMOYTOJBHOTO
napasuiesienuiena u ciaenctsust u3 Hee. O6beéM mMHAPA, KoHyca. O6BEM I1apa U IJI0Maab chephbl.

[Tomo6Hbie Tenma B mpocTpaHcTBe. COOTHOIIEHMSI MEXAY IUIOLIAAsSMM IMOBEPXHOCTEN, 06'bEéMaMM
IIOTOOHBIX TeJl.

Ceuenust mwiMHApa (Mapa/uleibHO M TEPHEHIMKYJISIPHO OCK), CeueHusl KOHyca (TapasuiesibHOe
OCHOBAHMIO U MTPOXOZSIIee uepes BepIHY), CEUeHMs I1apa.

BeKkTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha myiockocty u B npoctpaHcTBe. ClioKeHe ¥ BbIYMTAHME BEKTOPOB. Y MHOKEHME BEKTOpa
Ha uuciao. PasyokeHue BeKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio mapaienenuiena.
Peltienne 3amay, CBSI3aHHBIX C NPMMEHEHMEM IIPaBWI IENCTBUI C BeKTopamu. IIpsMoyrosibHas cuctema
KoopamMHaT B mpocTtpaHcTBe. KoopauHatsl BekTopa. Ilpocreiiiiive 3amaum B KOOpAMHATAX. YTOJI MEXIY
BekTOpamyu. CKaisIpHOe TpoM3BeleHMe BEKTOPOB. BbIumciieHMe yrioB MeXAY MPSIMbIMU M IIOCKOCTSIMMA.
KoopanHaTHO-BEKTOPHBIN METO, IIPU PEeIeHN TeOMETPUUYECKMX 3a1aY.

ITJIAHUPYEMBIE PE3VYJIbTATbBI

JluunocmHble pe3ynbimamel OCBOEHMs IIporpaMMbl yyeOHOro mpeamera «MaremaTuka»
XapaKTepUsyIoTCs:

I'paxxpaHcKoe BociuTaHue:

chOpMIUPOBAHHOCTBIO TPAXKIAHCKONM MO3UIIMK OOYUAIOUIErocss KakK aKTMBHOTO M OTBETCTBEHHOIO
YyjeHa POCCUIICKOTO OOIleCTBa, IpeACTaBJIeHMeM O MaTeMaTUUeCKMX OCHOBaX (YHKIMOHMPOBAHMS
PasJIMYHBIX CTPYKTYD, SIBJIEHMIA, TIPOLIEAYP I'PasKIAHCKOrO 06IecTBa (BbIOOPBI, OMPOCHI U IIP.), YMEHUEM
B3aMMO/IE/ICTBOBATh C COLMAIbHBIMI MHCTUTYTAMM B COOTBETCTBUM C UX (PYHKIMSIMM M HasHAUEHMEM.

ITaTpuoTnueckoe BocnuTaHUE:

c(hOPMUPOBAHHOCTBIO POCCUMCKON T'PaKIAHCKOW MUIEHTUYHOCTH, YBaKEHMSI K IMPOIUIOMY U
HACTOSIIIEMY POCCMIICKOM MaTeMaTUKM, II€HHOCTHBIM OTHOIIEHMEeM K JOCTVKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUIICKOM MaTeMaTMUeCKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX AOCTVKEHUI B APYTUX
HayKax, TEXHOJIOTUSIX, chepax SKOHOMUKMA.

JIyX0OBHO-HPaBCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHMEM JAYXOBHBIX I[€HHOCTEN POCCUICKOTO Hapoaa; CHOPMUPOBAHHOCTbIO HPAaBCTBEHHOTO
CO3HaHMsI, 3TUYECKOrO ITOBENEeHMsI, CBSI3aHHOI'O C MPaKTUUYECKUM IpUMEHEHMEM IOCTMKEHMIA HayKu U
JesITeJIbHOCTIO YUEHOr0; OCO3HAHMEM JIMUHOTO BKJIaJa B MTOCTPOEHME YCTOMUMBOTO 6YIYIIEro.

DcTeTuUecKoe BOCIUTAHMeE:

3CTETUYECKMM OTHOILIEHMEM K MUPY, BKJIIOYas SCTETUKY MaTeMaTUUeCKMX 3aKOHOMEpPHOCTEN,
00BEKTOB, 3a/1au, pelleHnii, PacCy>KIeHNI; BOCIPUUMUYMBOCTbIO K MaTeMaTUUECKMM acIeKTaM Pas/IMUHbIX
BUJIOB CKYCCTBA.

dusnyeckoe BOCIMTAHUE:

chOpMMPOBAHHOCTbIO YMEHMSI TPUMEHSITh MaTeMaTHM4yecKue 3HaHUsI B MHTepecax 3[0pOBOTO U
6e30macHOro 06pasa >KM3HM, OTBETCTBEHHOIO OTHOIIEHMS K CBOEMY 3I0pPOBbIO (34OpOBOE IMTaHMeE,
cOaJIaHCMPOBAHHbBIM PEKMM 3aHSITUI M OTObIXa, peryjsgpHas ¢usndeckas aKTUBHOCTH); (GUNUYECKOTO
COBEPILIEHCTBOBAHMS, IIPU 3aHSATUSIX CIIOPTUBHO-03[OPOBUTEILHOM IeSITEIbHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHMEM II€HHOCTM TPYHOJIOOMS; MHTEpeCOM K pasIM4HbIM chepam
poheCCHOHATBHON MeSITeIbHOCTY, CBSI3aHHBIM C MAaTEMaTUKOM U €€ MPWIOKEHUSIMU, YMEHMEM COBEpIIIATh
OCO3HaHHBIM BbIOOp Oyayiueiln mpodeccuu U Peau3OBbIBATH COOCTBEHHbIE JKM3HEHHbIE ILJIaHbI;
TOTOBHOCTBIO ¥ CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOPA30BAHUIO HA IMPOTSIKEHUU



BCel SKM3HM; TOTOBHOCTBIO K aKTMBHOMY YYacCTMIO B peIleHMM IPaKTUMYEeCKMUX 3amayd MaTeMaTU4eCcKOu
HaIpaBJIeHHOCTH.

DKoJIorM4ecKoe BOCIIUTAHUE:

CchOpMMPOBAHHOCTBIO  JKOJIOTMUYECKON  KYJbTYpPbl, TOHMMAHMEM  BJMSHUSI  COILMAJIbHO-
9KOHOMMYECKMX TPOLIECCOB Ha COCTOSIHME MPUPOTHOM M COILMAJIbHOM Cpelbl, OCO3HAHMEM TIJI006aJIbHOTO
XapakTepa 3KOJIOTMYEeCKMX MpobJieM; OpyeHTalell Ha IIpyMMeHeHe MaTeMaTUUYeCKMUX 3HaHUI IJIs1 pelleHust
3a/1a4 B 00JIaCTM OKPY>KAIOIEel Cpefbl, IIJIAHMPOBAHMS TTOCTYIIKOB M OIIEHKY MX BO3MOKHBIX MOCIEACTBUNI
ILJIST OKPYSKAIOIIEeN CpeJibl.

LleHHOCTV HAYYHOTO TTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTUSI HAYKU
M OOIIECTBEHHOM TMPaKTMKY, TOHMMaHMEM MaTeMaTUMYeCKOM HayKu Kak cdepbl ueJoBeuecKoun
JIeSITeJIbHOCTM, ITAllOB €€ pasBUTMS UM 3HAUMMOCTM [IJiS Pa3sBUTUS LVMBWIM3ALMM, OBJIAJEHUEM S3bIKOM
MaTeMaTMKM ¥ MaTeMaTU4ecKol KYJIbTYpOl KaK CPeICTBOM ITO3HAHMs MMpa; TOTOBHOCTbIO OCYIIECTBJIATh
IIPOEKTHYIO U MCCIeI0BaTE/IbCKYIO IeSITeIbHOCTb MHAMBUIYAIbHO U B IPYIIIIE.

MemanpedmemHnule pe3ynbmamsl OCBOEHMsSI TIpOrpaMMbl y4uyeOHOro mpenmera «MaremaTuka»
XapaKTEPU3YIOTCS OBJIAZEHMEM YHUBEPCATbHBIMU NO3HABAMENBHBIMU OeliCmBUsMU, YHUBEPCAbHBIMU
KOMMYHUKAMUBHBIMU OeliCmBUSIMU, YHUBEPCANbHBIMU Pe2YAAMUBHbIMU JeliCI8UsMU.

1)  VYuueepcanvnvie nosnasamensHwvle Oelicmsus, obecheuusaiom GopmuposaHue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00yuaroujuxcs (oceoeHue memodos NO3HAHUS OKPYHCAOWE20 MUpA; NPUMEHEHUE
Jlo2UUecKuUx, UccnedosamenbCKux onepayutl, ymeHuli pabomams ¢ uHgopmayueti).

BasoBble jiornyeckue AeiCcTBUS:

. BBISIBJISITb M XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTeMaTUYECKNX OOBEKTOB,
TIOHSITUM, OTHOIIEHWI MeXIYy TMOHATUSIMY; GOPMYIMPOBATh OIpeNe/ieHMs TOHSITUI; YCTaHaBIMBATh
CYIIECTBEHHbBIM TMPU3HAK KjaacCUUKAIMM, OCHOBAHMS [JiT OOOOIIEHMSI ¥ CpaBHEHWUS, KPUTEPUU
MIPOBOAVIMOT'O aHA/IN3a;

. BOCIIPMHUMATb, (GOpMYIMpOBaTh ¥ TPeoOpa3OBbIBATh CYKIAEHMS: YTBEPAUTE/IbHbIE U
OTpUIIATeJIbHbIE, €IMHNYHbIE, YACTHBIE U OOIIME; YCIOBHBIE;

. BBISIBJISITb MaTeMaTUYeCKMe 3aKOHOMEPHOCTM, B3aMMOCBSI3M ¥ TIPOTUBOpeuMs B (haKTax,
JNAHHbIX, HAOJIONEHMSIX M YTBEPXKIEHMSX; TpemsiaraTb KPUTEpUM [JI BBISIBJIEHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEYNIL;

. JleJlaTb BbIBOJIbI C MCIIOJIb30BaHMEM 3aKOHOB JIOTMKM, AEAYKTUBHBIX ¥ WHIYKTUBHBIX
YMO3aKJIIOUEHNI, YMO3aK/IIOUEHNI 110 aHaJIOT N,

. MTPOBOAYUTD CAMOCTOSITE/TbHO JOKA3aTe/IbCTBA MaTeMaTUUYECKMUX YTBEPKIeHUN (MpsMbie U OT
MIPOTUBHOI'0), BBICTpaMBaThb apryMeHTalyIO0, IPUBOAUTb TPUMEpPbl ¥ KOHTPIPUMEPBI; OOOCHOBBIBATH
COOCTBEHHbIE CY3KIEHMS U BbIBOIBI;

. BBIOMpATh CIIOCOO pelieHMs yueOHOI 3amauM (CpaBHMBATh HECKOJbKO BapMaHTOB peIIeHMs,
BBIOMpATh HamboJIee MOAXOASIINIA C YYETOM CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeIbCKue JeACTBUS:

. MCIIOJIb30BaTh BOMPOCHI KAaK MCCJIEOBATEIbCKUI MHCTPYMEHT ITO3HaHMUS; (OPMYJIMPOBATh
BOIIPOCHI, UKCUPYIOIME TPOTUBOpeUre, MpobdsieMy, yCTaHABIMBAThL MCKOMOe U JaHHOe, (opMupoBaThb
TUTIOTEe3Y, apr'yMEHTUPOBATh CBOIO MO3UIINI0, MHEHUE;

. MPOBOAUTb  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT,  MCCIeJOBaHue  II0
YCTaHOBJIEHMIO OCOOEHHOCTE) MaTeMaTU4ecKoro oO0beKTa, SIBJIeHMs, MPOIeCcCa, BhISIBJIEHUIO 3aBUCUMOCTEN
MeKIY 0ObeKTaMM, SIBJIEHUSIMU, TIPOIIECCaAMMU;

. CaMOCTOSITeJIbHO (OpMYJIMPOBaTh O0O0OIIEHNUSI ¥ BBIBOIBI IO pe3yJbTaTaM IPOBENEHHOTO
HaOIOOEHNsI, WCCAeNOBAHMS, OIEHMBATh JOCTOBEPHOCTb IIOJYUYEHHBbIX Ppe3yJIbTaTOB, BBIBOAOB U
000011LIeHNI;



o IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOIIeCca, a TAK’Ke BbIABUIATh MTPEANOJIOKEHNS O ero
PasBUTHM B HOBBIX YCIOBUSIX.

Pa6ora c undopmanyeir:

o BBISIBJISITh JebUIMTBI MHGbOpPMALMM, TaHHBIX, HEOOXOAMMbBIX [Jis OTBETa Ha BOIPOC M JIJISt
pellieHNns 3amaun;

. BbIOMpAaTh  MHPOPMALMIO M3  MCTOYHMKOB  PAasIMYHBIX  TUIOB,  aHAJIM3UPOBATb,
CUCTEMATU3UPOBATb M MHTEPIIPETUPOBATh MH(POPMAIIMIO Pa3IMUHBIX BUIOB U (HOPM IIPeCTaBJIEHNS;

. CTPYKTYpPUPOBaTh MH(MOPMAINIO, TIPEICTABISATh €€ B Pa3JIMUHbIX (OpMaxX, UITIOCTPUPOBATD
rpabuyecku;

. OIIEHMBATb HAJEKHOCTh MHGOPMALMY TI0 CAMOCTOSITEIbHO CHOPMYIMPOBAHHBIM KPUTEPYSIM.

2)  YuueepcanvHbie KOMMYHUKamueHele Oelicmeus, obecneuusaiom c@hoOpMUpo8aHHOCMb
COUUANbHBIX HABBIKOB 0OYUAOUWUXCS.

Oo6renne:

° BOCIIPMHMMATh ¥ (POPMYJIMPOBATh CYXKIEHMS B COOTBETCTBMM C YCJIOBUSIMM U IEJISIMU
OOI1IeHNST; ICHO, TOYHO, T'PaMOTHO BbIPaskaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMChbMEHHbBIX TEKCTax, JaBaTh
MTOSICHEHMSI 110 X0y pellleHus 3aJauy, KOMMEHTUPOBATh IOJYUeHHbI pe3yJibTarT,

. B XOlle OOCYXXIEeHMsl 3alaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOM TeMbl, IPOOGJIEMBI,
pelaeMoy 3a7auy, BbICKA3bIBaTh MIEV, HalleJIEHHbIE Ha MOMCK PEIeHNs; COTIOCTAB/ISATh CBOU CYKIOEHMS C
CYKIEHUSIMU IPYTUX YUYaCTHMKOB AMasiora, OOHapyKMBaTh pasjiMuye M CXOACTBO MO3UIIMIA; B KOPPEKTHOM
dbopme popmyMpoBaTh pasHOIIACKS, CBOM BO3PasKeHNSI;

° MPEACTaB/ISATh pe3yJbTaThl peIlIeHNs 3aJaun, SKCIIepMMEHTa, MCCIeOBaHMs, IPOEKTa;
CaMOCTOSITeJIbHO BbIOMpaTh (opMaT BBICTYIUIEHMSI C YYETOM 3amay IIpe3eHTaluy U OCOOGEHHOCTEN
ayIUTOPUMN.

CoTpygHMUeCTBO:

. MOHMMATh M MCIIO/Jb30BaTh IPEMMYILECTBA KOMAHIHOW M MHIOMBUAYAJIbHOM pabOThI IpH
pelieHny y4eOHBIX 3a/may; IMPUHMMATh I1eJb COBMECTHOM HesATEeIbHOCTY, IUIAaHMPOBAThb OPTraHM3aIlMI0
COBMECTHOM paboThl, pacIpenessiTb BUAbI PaboOT, MOroBapuBaThCs, OOCYKIATh IPOIECC U pe3yJibTaT
paboThl; 0006IIATE MHEHUS HECKOJIBKUX JIIOIEN;

. Y4aCTBOBaTb B TPYIIOBBIX (opmax paboTbl (0OCYKIeHUs, OOMeH MHEHWUIA, «MO3TOBbIE
IIITYPMbI» ¥ MHBIE); BBIMOJHATb CBOIO YaCTh pabOThI ¥ KOOPAMHMPOBATH CBOM IEVCTBUS C APYTYMU WIEHAMMU
KOMaH/Ibl; OLIEHMBaTh KaueCTBO CBOEro BKJaga B OOIIMI MPOAYKT IO KPUTEPUSIM, CHOPMYIMPOBAHHBIM
Y4YaCTHUKAMM B3aMMOIEMCTBUS.

3) VuueepcanvHvie pezynsamueHble Oelicmeus, obecneuusarom @opmMuUposaHue CMmblCI08bIX
YCMAHOBOK U HCU3HEHHBbIX HABBIKOS TUYHOCMU.

Camoopraumsanms:

° COCTaBJIATh IJIaH, aJITOPUTM peLIeHNs 3a1aui, BbIOMPaTh CIIOCOO pelleHns C YUETOM
MMEIOLLMXCSI PeCYPCOB U COOGCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHPOBATh ¥ KOPPEKTUPOBATh BAPMAHThI
peleHnii C y46TOM HOBOV MHGOPMAaIIUMA.

CaMOKOHTPOJIb:

. BJIafleTb HaBbIKaMl IIO3HABaTEeJIbHOM pedeKCUM KaK OCO3HAHMS COBepIlaeMbIX NeVCTBUI U
MBICJIUTEJIbHBIX TTPOLIECCOB, X PEe3yJIbTAaTOB; BJIaJIeTh CIIOCOOAMM CaMOITPOBEPKM, CAMOKOHTPOJISI IIpoliecca
U pe3yJibTaTa pellleHys MaTeMaTUUYeCKOi 3a1auin;

. MpeaBUIeTb TPYAHOCTM, KOTOpble MOTYT BO3HMKHYTh IIpY pEIIeHuM 3a1auy, BHOCUTD
KOPPEKTUBBI B IeSIT€JIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, JaHHbIX, HAliIEHHbIX OILIMOOK, BbISIBJIEHHBIX
TPYAHOCTEN;

. OLIEHMBATh COOTBETCTBME Pe3yjbTaTa e/ U YCIOBUSIM, OOBSICHITh IMPUUMHBI JOCTVKEHNS
WY HEOOCTUKEHMSI pPe3yJIbTaTOB [esITeIbHOCTM, HaXOAUTb OIIMOKY, NaBaThb OIIEHKY IPUOOPETEHHOMY
OIBITY.



Ilpedmemmuste pe3ynvmameolt

10 KJIACC

OrnepupoBaTh MOHSATUSIMM: TOUKA, ITPSMast, IIJIOCKOCTb.

[TpyMeHSITh aKCMOMBI CTEPEOMETPUM U CJIEICTBUS U3 HUX TP PEIIeHNM TeOMeTPUYECKUX 3a1ay.

OmnepupoBaTh MOHATUSIMU: TTAPALIEBHOCTD U MEPIEHAVKY/ISIPHOCTD MPSIMBIX U TJIOCKOCTEIA.

KnaccudnmypoBarb B3aMHOE PACIIOIOKEHME MPSIMbIX U TVIOCKOCTEN B MTPOCTPAHCTBE.

OrnepupoBaTh MOHATUSIMMU: IBYTPAHHbBIN YTOJ, TPaHM ABYT'PAHHOTO yIja, pedpo ABYrpaHHOTO YTIJIa;
JIVHEMHBIN YTOJI ABYTPAHHOTO YTJIa; rpagyCcHas Mepa JBYTPaHHOIO yTJia.

OnepupoBaTh MOHSITUSIMM: MHOTOTPAHHMK, BBIMTYKJIbI ¥ HEBBITYKJIbI/I MHOTOI'DAHHUK, 3JIEMEHTHI
MHOT'OI'DaHHMKA, TPaBUJIbHbI MHOTOTPAHHUK.

PacnosHaBaTh OCHOBHbIE BUAbI MHOTOTPAaHHUMKOB (TIMpaMuia; IMpu3Ma, MPSIMOYTOJIbHBIN
napasuiesienuien, Kyo).

KnaccuduiypoBaTh MHOTOrpaHHMKM, BbIOMpasi OCHOBaHMS IJIs1 Kjaaccu@ukaiuu (BbITYKJIble U
HEBBINYKJIble MHOTOI'PAHHMKM; TIpaBUJIbHble MHOTOTPAaHHUKM; TIpSIMble ¥ HaKJIOHHbIE IPU3MBI,
napaJiie/ienuIens).

OrnepupoBaTh MOHSITUSIMU: CEKYIIAsT JIOCKOCTh, CEUeH€ MHOTOTPAaHHUKOB.

OOGBSICHITDH MPUHLMIIBI TIOCTPOEHMS CeUEHMIA, UCTIOJIb3YST METOJ, CIe0B.

CTpouthb ceyeHrss MHOTOTPAaHHMKOB METOAOM CJIe[JOB, BBITIOJHSITDH (BBIHOCHbBIE) TVIOCKME YepTesKU U3
PUCYHKOB ITPOCTBIX OOBEMHBIX GUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrath 3amaum Ha HaXOKIEHME TEOMETPUYECKMX BeIMUYMH MO oOpas3laM WM aJIrOpuUTMaMm,
MIPUMEHSISI M3BECTHbIE aHaJIUTMUYeCKMe MeTOHbl NP pellleHMM CTaHAAPTHBIX MaTeMaTMueCKMX 3aJad Ha
BBIUMCJIEHME PACCTOSTHMUIM MEXKIY OBYMSI TOYKaMM, OT TOUKM JIO MPSIMOM, OT TOYKM AO IJIOCKOCTU, MEXKIY
CKPEIMBAIOIIVMUCS TTPSIMBIMU.

Pemrath 3amaum Ha HaXOKIEHME TEOMETPUYECKMX BeIMUMH MO oOpaslaM WM aJrOpUTMaMm,
MIPUMEHSISI M3BECTHbIE aHaJIUTUUeCKMe METOIbl NPU pellleHMM CTaHAAPTHbIX MaTeMaTMueCKuX 3aJad Ha
BbIUMCJIEHME YTJIOB MEXAY CKpeIIMBAIOIIMMUCS TPSIMbIMU, MEXIY MPSIMOM U IIJIOCKOCTbIO, MEKIY
TIJIOCKOCTSIMU, IBYT'PAHHBIX YIJIOB.

Borunciare 06bEMBI M IIOMIAAM ITOBEPXHOCTEM MHOTOIPaHHMKOB (TIpM3Ma, MMpaMmuaa) C
npuMeHeHeM GOPMYJT; BBIYMC/SITh COOTHOIIEHMSI MEXKIY IUIONIAAsIMM TIOBEpXHOCTel, OO0bEMaMu
MOA0OHBIX MHOT'OTPAaHHUKOB.

OrepupoBaTh MOHSATUSIMU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TJIOCKOCTb CUMMETPUH; IIEHTD,
OCb U TIJIOCKOCTb CUMMETPUM QUTYPBI.

UsBnekaTb, mnpeoOpa3oBbIBaTb M MHTEPIPETMPOBaTh MHGPOpPMAIMIO O MPOCTPAHCTBEHHBIX
reomMeTpuyeckux Gurypax, npeacTaBJIeHHYIO Ha YepTeskaxX M pUCYHKax.

[TpuMeHsITL TeoMeTpuueckue (GakThl IJISI pellleHus] CTepeoOMeTpPUUECKUX 3aad, Ipearioyaraimx
HECKOJIbKO I11aroB peIleHys, eCJIM YCI0BUS TIPMMEHEHMS 3aIaHbl B IBHOV GopMe.

[TpyMeHSITh MpOoCTeiiiie TporpaMMHbIe CPeICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMbBI TTPU
peleHnn CTepeoMeTpUIeCcKmX 3aad.

[TpuBoaMUTH TpUMeEpPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MpPUPOAEe M >KMU3HU, PacCIiO3HABaTh
MPOSIBJIEHNE 3aKOHOB T'€OMETPUM B ICKYCCTBE.

[IpuMeHSITh TIOSTyUyeHHbIe 3HaHMS Ha MPaKTUKe: aHAJM3MPOBAThb peasbHble CUTYalMU U MPUMEHSTD
M3y4YeHHble TIOHSITMS B IIPOlleCCe TOMCKA pelleHus] MaTemMaTuyecKu CchOpMyJIMPOBAHHOM IPOOJIEMBI,
MOJEeIMpOBaTh peajbHble CUTYallMM Ha sI3bIke TeOMeTpUM, MCCIeNOoBaThb IIOCTPOEHHbIe MOJeNIn C
MCIIOTb30BaHMEM TeOMETPUYECKUX TOHSATUII M TeOpeM, arrapara aareOpbl; peliaTh MpakTUUeCKue 3amaun,
CBSI3aHHbBIE C HAXOKEHMEM I'eOMETPUYECKUX BETNUMH.



11 KJIACC

OnepupoBarh MOHATUSIMM: IVUIMHADPUYECKAs IMOBEPXHOCTb, OOpa3yolye UWIMHIPUIECKON
MMOBEPXHOCTY; HWIMHAP; KOHMYECKas TOBEPXHOCTb, OOpasyiolye KOHMYECKON ITOBEPXHOCTM, KOHYC;
ceprueckas MOBepPXHOCTb.

PacnosHaBath Tesna BpailieHust (IMAMHIP, KOHYC, cdepa u 1iap).

OO6BICHATD CITOCOOBI TIOJTyYEHMsI TeJT BpallieHusl.

KnaccugunyposaTh B3aMHOE paciiojioykeHue cepsl U IMIOCKOCTHU.

OrnepupoBaTh MOHSTUSIMM: IIAPOBOM CErMEHT, OCHOBaHME CEerMEeHTa, BbICOTA CErMEHTa; IIapOBOIA
CJIOV, OCHOBaHMeE IIapOBOTO CJIOS, BLICOTA LIAPOBOTO CJIOST; IIIAPOBOIA CEKTOP.

Bbrunciate 06bE€MbI M IUIOIIAAM TIOBEPXHOCTEN TeJ BpallleHMs,, TEeOMEeTPUYECKUMX Tel C
npuMeHeHeM GopMyJIL.

OrnepupoBaTh MOHATUSIMI: MHOTOTPAHHMK, BIIMCAHHbIN B cepy M ONMMCaHHbIN OKOJIO cdepbl; chepa,
BITMICAHHAsI B MHOT'OTPAHHMK MJIM TeJIO BpallleHus.

BoiunciiaTh cOOTHOLLIEHNSI MeKAY TUIOLIAIMM ITOBEPXHOCTEN 1 00bEMaMy TOJAOOHbBIX TeJl.

N3ob6paskaTh n3yuaembie GUTYpPbI OT PYKYU U C IPMMEHEHMEM MMPOCTbIX YePTEKHBIX MHCTPYMEHTOB.

BoInosHATh (BBIHOCHBIE) TJIOCKYME UEPTEXM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI, CBEPXY,
COOKY, CHM3Y; CTPOUTH CeUeHMs TeJsl BpallleHus.

UsBnekaTb, WHTEpPHIpeTMpPOBaTb U MpeoOpa3oBbIBaTh MHGOpMAIMIO O MPOCTPAHCTBEHHbBIX
reoMeTpmuyeckux Gpurypax, mpeacTaBJIeHHYIO Ha YepTeskaxX M pUCyHKax.

OrnepupoBaTh MOHSITMEM BEKTOP B IIPOCTPAHCTBE.

BoInosmHATh [eiCTBUSI C/IOXKEHMSI BEKTOPOB, BBIYMTAHMSI BEKTOPOB M YMHOXXEHMs BEKTOpa Ha YnCJIO,
OOBSICHATD, KAKMMM CBOVMICTBAMM OHM 00JIaaioT.

[TpuMeHSITH MpaBWIIO MapasiiesenuIena.

OrnepupoBaTh TMOHSITUSIMM: TE€KapTOBbI KOOPAMHATBHI B IMPOCTPAHCTBE, BEKTOpP, MOMYJb BEKTODA,
pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEKIY BeKTOpaMu, CKaJsipHOe ITpou3BefieHe BEKTOPOB,
KOJIJTMHeapHble 1 KOMILJIAaHApHbIE BEKTOPBI.

HaxoguTb cymmMy BEKTOPOB U IpOM3BeIeHIe BEKTOpa Ha UMC/I0, YTOJI MEKAY BEKTOPaMM, CKaISIpHOE
Mpou3BeeHe, PaCK/IaIbIBaTh BEKTOP MO IBYM HEKOJUIMHEAPHbIM BEKTOPaM.

3amaBaTh MJIOCKOCTDh YpaBHEHMEM B JIEKapTOBOM CUCTeMe KOOpAMHAT.

[TpuMeHsITH TeoMeTpuueckue GakThl AJIST pellleHus] CTepeoMeTpUUecKux 3aiad, MpeArosiararoimx
HECKOJIbKO I11aroB peIeHys, eCJIM YCIOBUS TIPUMEHEHMS 3a/IaHbl B IBHOV GopMe.

Pemrath mpocTerniiiie reoMmeTpuyecKkme 3aaun Ha MpyUMeHeHe BEKTOPHO-KOOPAMHATHOTO METO/Ia.

Pemrath 3amaun Ha AOKa3aTeIbCTBO MaTeMaTMUeCKUX OTHOIIEHMI UM HaXOKIeHMe TeOMeTpPUUYeCKUx
BeJIMUMH TO OOpasliaM WM aaropuMTMaM, IPUMEHSSI M3BeCTHble MEeTOAbI TpU pelleHuM CTaHIapTHBIX
MaTeMaTMUYeCKMX 3a/1ad.

[TpuMeHSITH MpOCTelilie TPOrpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHbIE CUCTEMBI TP
pelieHny CTepeoMeTpUIYecKnux 3aaad.

[IpuBOaMUTH TpUMEpHI MaTeMAaTUYECKMX 3aKOHOMEPHOCTeN B MpUpPOAEe M >KMU3HU, paclio3HaBaTh
MPOSIBJIEHNE 3aKOHOB T'€OMETPUM B ICKYCCTBE.

[TpyMeHSI T TTOTyUeHHbIe 3HaHMS Ha MPAKTHUKE: aHaJM3MPOBATh peajbHble CUTYyallM U IPUMEHSTh
M3y4YeHHble TIOHSITUS B IIpOllecce TIOMCKa pellleHus MaTeMaTudyecku CcHOpMYJIMPOBAHHON ITPOOJIEMbI,
MOJEeIMPOBaTh peaJibHble CUTYallUM Ha S3bIKe TEeOMeTPUM, WCCJIeJOBaTh IIOCTPOEHHbIE MOMENN C
MCIIOTb30BaHMEM TeOMETPUYECKUX TOHSATUIA M TeOPeM, almapara ajarebpbl; peliaTh MpakTHYeCcKyue 3amaun,
CBSI3aHHbBIE C HAXOKIEHMEM reoOMeTpUUYeCKUX BeTUUMH.



TEMATHUYECKOE IIVJTAHUPOBAHUE

10 KJTACC
KoanuecTBOo uacos DJ/IeKTPOHHbIE
Ne HaumenoBaHue pa3saeyioB U TeM (umdposBbie)
Kourponbubie  IIpakTHueckue
n/m MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
1 BBepneHnne B crepeomeTpuio 10
9 [IpsiMble 1 MJIOCKOCTYU B MTPOCTPAHCTBE. 12 ]
[TapasnneabHOCTb MPSIMBIX U TVIOCKOCTEN
3 [TepneHAVKYISIPHOCTD MPSIMBIX U 12
TIJIOCKOCTEN
4 YTl MeXAY NPSIMBbIMU U IIJIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O6BEMBI MHOTOTPAaHHMKOB 9 1
7 [ToBTOpEHME: CeueHus], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC
KonnuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBaHue pa3gesioB U TeM (umdpoBbIe)
Ne m/m Koutponbusie IIpakTuyeckue
MMporpamMmbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbI
Tena BpaiiieHus 12
2 O6BEMBI TEN 5 1
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
IToBTOpeHue, 060611IeHNIE,
4 BTOpEHM IIEHN 7 ]

cucremMaTm3anumuda 3HAHUNI




OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



10 KJIACC

ITOYPOYHOE ITJTAHNPOBAHUE

Tema ypoka

OcHOBHbBIE TIOHSITUSI CTEPEOMETPUM: TOUKA,
npsiMasi, IJI0CKOCTh, pocTpaHcTBo. [IpaBuia
1300paskeHMsT Ha PUCYHKaX: U300paskeHus
MIJIOCKOCTEN, MapalyieJIbHbIX ITPSIMbIX
(oTpe3KoB), cepelHbI OTpe3Ka

IMousTus: rnepecexkarommecd 1JI0CKOCTH,
nepecexkarommecd mnmpsmas n rnI0CKOCTb

KoanuyecTBo yacoB

Bcero

KouTtponbHbie
paboThI

IIpakTHueckue
padoThI

Jarta
U3YYEeHUS

DJIeKTPOHHbIE
nudpoBbIe
oOpasoBaTeIbHbIE

pecypchl

[ToHsaTHSI: TIepeceKaroIecs IIOCKOCTH,
repeceKaromyecst mpsiMasi " MIOCKOCTh

3HaKOMCTBO C MHOT'OIpaHHMKaMM,
M306pa>1<eHme MHOT'OI'paHHIMKOB Ha
PUCYHKaX, Ha IIPOEKIMOHHBIX YepTexKax
HauanbHble cBemeHus o KY6e un nupamMmmae,

UX pa3BePTKU U Moaenu. CeueHus
MHOT'OI'DaHHMKOB

HauanbHble cBeeHMs o Kybe u mupamuze,
X pasBePTKYU U Mogem. CeueHnst
MHOTOT'PAaHHUKOB

[ToHsaTre 06 aKCMOMAaTMYECKOM ITOCTPOEHUN
CTepeoMeTpUM: aKCMOMbBI CTEPEOMETPUU U
CJIeICTBUS U3 HUX

[ToHaTre 06 akCMOMATMYECKOM IMOCTPOEHUM
CTepeoMeTpUM: aKCUOMbBI CTEPEOMETPUN U
CJIeCTBUS U3 HUX




[ToHsaTue 06 aKCMOMATMYECKOM ITOCTPOEHUM

9 CTepeoMeTpUI: aKCMOMbI CTEPEOMETPUN U
CJIeICTBUS U3 HUX
[TonsiTME 06 aKCHMOMATNYECKOM ITOCTPOEHUM

10 CTepeoMeTpUI: aKCMOMbI CTEPEOMETPUN U
CJIeICTBUS U3 HUX
B3aumHOe pacriosioskeHue MpsiMbIX B

11 IIPOCTPAHCTBE: IepeceKaroImecs,
napaJiyieJlbHble M CKPELIMBAIOIIMECS TTPSIMbIe
[TapanienbHOCTD MPSMbBIX U TJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapasuie/ibHbIe TIPSIMbIE B
MIPOCTPAHCTBE; MMapaluIeIbHOCTDh TPEX
MIPSIMBIX
[TapanienbHOCTD MPSMbBIX U TVIOCKOCTEN B

13 npoctpaHcTBe: [lapauieTbHOCTb TPSIMO U
MIJIOCKOCTH

14 VYTJIbl C COHAIIPABJIEHHBIMM CTOPOHAMM

15 YT0 MeXIY MPSIMBIMU B ITPOCTPAHCTBE

16 Yron Mexxay MpsIMbIMU B ITPOCTPAHCTBE

17 [TapasisieIbHOCTh TJIOCKOCTEN:
napaJiiesibHbIe JIOCKOCTYU

18 CaolicTBa napajiebHbIX IJIOCKOCTEN

19 [IpocrTeiiiive nmpocTpaHCTBEHHbIE GUTYPBI Ha
IIJIOCKOCTHU: TeTpasp, Ky0, mapasuiesienues

20 IToctpoenne ceuennin

21 [TocTpoenne ceuenni
Kourposnbuas pabora 1o Teme "Ipsimbie u

22 IJIOCKOCTM B IMpoCTpaHCTBe. [TapannenbHOCTD
MPSIMBIX U TIJIOCKOCTEN "

23 [TeprieHAUKYISIPHOCTD TIPSIMOI U TIOCKOCTH:




nepreHIUKYJIspHbIe TIPsIMbie B MMPOCTPAHCTBE

HpHMI)Ie ImapaJijieJIbHbIE U

24 NepreHIUKYJ/ISIPHbIE K JIOCKOCTU

95 [Ipsimble mapasiesibHble U
MepIeHINKYJISIPHBIE K TJIOCKOCTU

2% [Tpr3HaK MepreHaNKYJISPHOCTH ITPSIMON U
MIJIOCKOCTU

97 [Tpu3HaK nepreHaUKyJIIPHOCTY TIPSIMON U
TIJIOCKOCTHU

28 Teopema o IpsIMOM TTePIIEHINKYJISIPHOM
MIJIOCKOCTH

29 Teopema o mpsIMO TepIIeHANKYISIPHON
MIJIOCKOCTH

20 Teopema o mpsIMON TepIIeHANKYISIPHON
TIJIOCKOCTHU
[TeprieHAMKYSIP ¥ HAKJIOHHbBIE: PACCTOSTHYE

31 OT TOYKU IO IJIOCKOCTU, PACCTOSIHUE OT
MPSIMO¥ IO TIJIOCKOCTH
[TeprieHAMKYSIP ¥ HAKJIOHHbBIE: PACCTOSTHYE

32 OT TOYKU IO IJIOCKOCTU, PACCTOSIHUE OT
MIPSIMOVA JTO TIJIOCKOCTY
[TeprieHaAMKYSIp M HAKJIOHHbIE: PACCTOSTHYE

33 OT TOYKU JIO TIJIOCKOCTU, PACCTOSIHUE OT
MIPSIMOVA JTO TIJIOCKOCTH
[TeprieHAMKYSIp ¥ HAKJIOHHbIE: PACCTOSIHYE

34 OT TOYKM JI0 TVIOCKOCTH, PACCTOSIHME OT
MIPSIMO¥ IO TIJIOCKOCTH

35 VYTJIbl B TPOCTPAHCTBE: YTOJI MEXIY MPSIMOM
Y TIJIOCKOCTbBIO

36 JIByTpaHHbIN YTOJI, TMHENHBIN YTOJI




IBYI'DaHHOIO yTJia

IIByrpaHHbIN YIOJI, IMHEHbINA YTOJ

37 IBYT'PAHHOTO yIJIa

23 [TeprieHAVKYISIPHOCTD TJIOCKOCTEN: TTPU3HAK
MePIeHINKYISIPHOCTY ABYX TUIOCKOCTEN

29 [TeprieHAVKYISIPHOCTD TJIOCKOCTEN: TTPU3HAK
MePIEeHINKYISIPHOCTY ABYX TUIOCKOCTEN

40 [TepnieHAVKYISIPHOCTD MJIOCKOCTE: MTPU3HAK
MEePIEHAVKYJISIPHOCTY ABYX IIJIOCKOCTEI

41 Teopema o Tpéx IeprneHanKyJIsIpax

42 Teopema o TpEX meprneHauKyJIsIpax

43 Teopema o TpPEX MepreHANKYJIIpax
KoHTposibHas pabora 1o Temam

44 "TleprieHaAMKYIIPHOCTD MPSMbIX U
TUIOCKOCTEN" ¥ " YTJIbI MEXKAY TPSIMbIMU U
TJIOCKOCTSIMU
[ToHsITME MHOTOI'PAHHNMKA, OCHOBHbIE

45 3JIEMEHTbl MHOTOI'DAHHMKA, BbITTYKJIbIE U
HEBBIMTyKJIble MHOTOTPaHHMKY; Pa3BEPTKA
MHOTOTpaHHMKA
[Tpusma: n-yrosibHast IpusMa; IpaHu u

46 OCHOBaHMSI MTPU3MbI; MPSIMAst ¥ HAKJIOHHAs
MPU3MbI; 6OKOBast U TOJIHASI TOBEPXHOCTD
TIPU3MBI

47 [Tapannenenure, MpsSIMOYTOJIbHBIN
napaJiiesieniumnes 1 ero CBOMCTBa
[Tupamupma: n-yrosbHast mupamMmuaa, TpaHu 1

48 OCHOBaHMe MMpPaMuAbl; OOKOBas U MOTHAS

MMOBEPXHOCTD MMPAMU/IbI; IIPABUIbHAS U
yCeuéHHas mMpaMuia




49

[IpaBWIbHBIE MHOTOTPAHHUKM: TIOHSITYE
MPaBWIbHOTO MHOTOTPaHHMKA; TIPaBUJIbHAS
Mpu3Ma U MpaBWwIbHAsI MMPaMU/IA;
MpaBWIbHAasl TPEYToJbHAS MpaMuia U
MIPaBUJIbHBIN TeTpasap; Kyo

50

IIpencraBiieHne o MpaBUIbHBIX
MHOI'OTPaHHUKAX: OKTasap, JOAEKasap U
MUKOCAasap.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIbHO TOUYKM, IIPSIMOM, TIIOCKOCTH.
OJIeMeHTbI CUMMETPUM B IIMpaMuIax,
napaJiiesienuienax, MpaBUIbHbIX
MHOTOTpaHHMKaX

52

53

54

55

BbrunciieHne 371eMeHTOB MHOTOI'PAHHMUKOB:
peé6Gpa, IMaroHau, yIJibl

ILnoiags 6GOKOBOM ITOBEPXHOCTU U TIOJTHOMN
MTOBEPXHOCTU MPSIMOI IIPU3MBI, IIJIOIIATb
OCHOBaHMI, TeOpeMa 0 GOKOBOM
MTOBEPXHOCTH MPSIMOI TTPU3MBbI

ILnoage 6OKOBO ITOBEPXHOCTU U
MTOBEPXHOCTY MPaBUIbHONM IIMPAMUIbI,
TeopeMa O IJIoIIaaAy 6GOKOBOM ITOBEPXHOCTHU
YCEUEHHOM MUPaMUIbI

KonTtposnbHas pabora 1o teme
" "
MHororpaHHUKHU

56
57

[MTougarue 06 06LEME

O6BEM MUpamMuIbI

58
59

O6BbEM MUpamMuIbI

O6béM MUpamMmuIbI

60

O6BbEM MUpamMmuIbl

S W N gy Y




61 O6BEM MPU3MBbI 1
62 O6BbEM MPU3MBbI 1
63 O6BbEM MPU3MBbI 1
64 KouTposbHas pa6"0Ta 1o Teme "O6bEMBI ] ]
MHOT'OI'DAaHHMKOB
IToBTOpeHMe, 06001IEHE CHCTEMATU3ALMS
65 sHaHui. [TocTpoeHne ceueHnin B 1
MHOTOI'DaHHMKE
IToBTOpeHMe, 06001IEHE CHCTEMATU3ALIMS
3HaHMII. BerumcieHme pacCTosiHMIL: MEXIY
66 IIBYMSI TOYKaMM, OT TOYKM JIO TIPSIMO, OT 1
TOYKM IO TIJIOCKOCTH, MEKIY
CKPEIIVBAIOIIMMUCS TTPSIMbIMM
67 WtoroBast KOHTpOJIbHAsT paboTa 1 1
[ToBTOpEHME, 060OIIIEHNE CHCTEMATU3ALINS
3HaHUM. BbruncieHne yrioB: MeXIy
68 CKPeIIMBAIOIIMMUCS TTPSIMbIMMA, MEKITY 1
MIPSIMOI ¥ TJIOCKOCTBIO, IBYTPaHHbIX YIJIOB,
YIJIOB MEKAY TJIOCKOCTSIMMU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0
11 KJIACC
KonnuecTBo yacoB DJIeKTPOHHbIE
Nenm/m = Tema ypoxa KonTponbHble IIpakTUueckue flata M poBbie
Bcero u3ydeHus: o0pasoBaTe/IbHbIE
paboThI paboThI pecypesI
1 Cdepa u map: 1eHTp, pagnyc, IMameTp; ]
IJIONIAb TTOBEPXHOCTH Chepbl
2 BsanmHoe pacnosioxkeHue chepsbl 1 1




TIJIOCKOCTHM; KacaTeJibHasl MJIOCKOCTh K
cepe; miolanb cepsr

N3o6paskenne chepsl, 1mapa Ha TIOCKOCTH.
Ceuenus 1apa

Lnnuuapuueckast TOBEPXHOCTb,
006pasyrolye IMIMHIPUIECKON
MTOBEPXHOCTH, OCh LIMJIMHIPUUECKO
MIOBEPXHOCTHU

Lunuuap: ocHOBaHKS 11 OOKOBas
MMOBEPXHOCTb, 06PA3YIOIIAs ¥ OCh; IJIOIIAIb
GOKOBOM U ITOJIHOM ITOBEPXHOCTH

N306paskeHne UMIMHAPA Ha IIJIOCKOCTH.
PasBéprka nmwmHapa. CeueHns UMIMHIPA
(TUTOCKOCTBI0, TTapaJUIeJIbHOM WIIN
MePIIEeHIUKYJISIPHOM OCH IIVJIMHIPA)

KoHnueckasi moBepxHOCTb, O6pasyrolme
KOHMYECKO IOBEPXHOCTM, OCh ¥ BepILIMHA
KOHMYECKOI ITOBEPXHOCTU

Konyc: ocHOBaHMe 1 BepIlHa,
006pa3syiomas 1 och; IVIOIAIb OOKOBON U
TTOJTHOM TIOBEPXHOCTY

Y ceuéHHbII KOHYC: 06pa3yIollye 1 BbICOTA;
OCHOBaHMS ¥ GOKOBAsT TOBEPXHOCTD

10

N306parkeHne KOHyca Ha IJIOCKOCTM.
Paseéprka koHyca. CeueHust KOHyca
(TI7I0CKOCTBIO, MTapaslyiesIbHOM OCHOBaHMIO, U
IJIOCKOCTBIO, POXO/SILEN Yepe3 BePIINHY)

11

12

Kom6uHa1usa e BpallieHus u
MHOT'OI'PaHHMKOB

MHororpaHHuK, OIMCaHHbIN OKOJIO ChepBHI;
cepa, BmcaHHas B MHOTOTPaHHUK WUJIA B




TeJIO BpallleHusI

IMoustue 06 06béMe. OCHOBHBIE CBOJCTBA

13 .
06'bEMOB TeJl

14 O6béM MIMHApPA, KOHYyCa

15 O61bém 11apa 1 IIonaab chepbl
[Togo6HbIe Tesla B TPOCTPAHCTBE.

16 CooTHoMIeHNsT MEXKIY TIOIIAISIMY
MOBEPXHOCTEN, 06bEMaMM MMOJOOHBIX TeJT

17 KouTposibHas pabora o Temam "Teja
Bpattenust’ u "O6bembl Tes"

18 BekTop Ha MJI0CKOCTM U B MIPOCTPAHCTBE

19 CroskeHue ¥ BbIYMTaHME BEKTOPOB

20 YMHOKeHMe BEKTOpa Ha YMCIIO
PassioskeHne BeKTOpa 10 TPEM

21 HEKOMIIaHapHBbIM BeKTopaMm. [IpaBmio
napajuiesenunena
Perrenne 3agau, CBSI3aHHBIX C

22 MIpUMeHEeHMEM ITPABUJI IEMICTBUI C
BEKTOpaMMu
[IpssmoyrosibHas cucTeMa KOOPAMHAT B

23 npoctpaHcTBe. KoopauHaTel BEKTOpa.
IIpocreiiiine 3amauy B KOOPAMHATAX

94 VYron mexxny Bektropamu. CKassipHOe
Mpou3BefieH e BEKTOPOB

95 BorunciieHne yrioB MeKIy MPSIMbIMU U
TIJIOCKOCTSIMU

2% KoopayHaTHO-BEKTOPHBIN METOH, TPy
peleHny TeOMeTPUIEeCKUX 3a1au

97 KonTtposnbhas paboTta 1o Teme "BekTopbl u

KOOpIMHAThI B IIPOCTpaHCTBe"




28

IToBTOpeHMe, 06001IeHE U
cucremarusanms sHauu. OCHOBHbIE
burypsi, GpakTbl, TEOPEMBI Kypca
MIJIAaHUMETPUM

29

[ToBTOpeHMe, 06001LIeHE U
cucremarusanms sHauu. OCHOBHbIE
burypsi, GpakTbl, TEOPEMBI Kypca
IJIAaHMMETPU

30

31

32

IToBTOpEHMEe, 06001LIEHNE U
cucreMaTmsanms sHaHuil. 3amaun
IJIAaHMMETPUM ¥ METOIbI UX pelLleHus

IToBTOpEHME, 0600ILIEHNE U
cucTeMaTM3anyd 3SHaHuM. 3amaun
IJIAHMMETPUY Y METOMbI UX pelleHNsI

IToBTOpEHME, 0600ILIEHNE U
cucremarusanys 3HaHui1. OCHOBHbIE
durypsl, GpakThl, TEOPEMbI Kypca
CTEpeoMeTpun

33

HTtorosast KOHTpOJIbHAsI paboTa

34

IToBTOpEHME, 06001LIEHE U
cucTemMaTu3anys sHaHui

OBLIEE KOJIMYECTBO YACOB II0 [TPOI'PAMME

34







