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MHHOACHUTEJIbBHASA 3AIINCKA

Pabouyas nmporpamma ydebHoro kypca «I'eomerpus» 6a3oBoro ypoBHs s oOydaromuxcs 10 —11
KJlaccoB paspaboraHa Ha ocHoBe denepasbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpenHero oOmiero oOpa3oBaHUsA, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEIBSBISIEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHUIO, W TPATUIMA POCCHUHCKOTO 00pazoBaHus. Peanmusanus mporpamMmsl
oOecreuynBaeT OBJa/IeHUE KIIOYEBBIMU KOMIIETECHIIUSIMU, COCTABIISIONIMME OCHOBY JUISI CaMOPa3BUTHS U
HETPEPBIBHOTO 00pa30BaHMsl, LEIOCTHOCTh OOMIEKYJIBTYpHOTO, JIMYHOCTHOTO H ITO3HABATEIHHOTO
Pa3BUTUA JTUYHOCTH OOYJAIOIIUXCS.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocts y4eOHOro Kypca reoMeTpuu Ha YpPOBHE CpeaHero ooiiero oOpa3oBaHMsi 00YyCIIOBJIEHA
MPAKTUYECKONH 3HAYUMOCTBIO METAlpPEMETHBIX M TPEAMETHBIX PE3yJbTaTOB OOYYEHHUS T€OMETPUHU B
HaNPaBJICHNUH JMYHOCTHOTO pa3BUTHs 00ydJaromuxcst, OpMHUPOBaHUS (PYHKIIMOHATEHOW MaTEMaTHIECKON
IPaMOTHOCTH, HW3YYECHHUS JAPYTUX Yy4eOHBIX ITUCHUIUIMH. Pa3BuTHe y O0O0yYarommxcsi MpaBUIbHBIX
MIPEICTAaBICHUM O CYIIIHOCTH M MPOUCXO0XKIEHUU T€OMETPUUECKUX a0CTpaKlnii, COOTHOLIEHUH PealbHOI0
Y UJCATLHOTO, XapaKTepe OTPaXCHUsI MaTEMaTHYECKOW HAyKOW SIBJICHUI W MPOLECCOB PEaIbHOTO MHPA,
MCCTC TCOMCTPUU B CUCTCMC HAYK U POJIM MATCMATHYCCKOro MOACIUPOBAHUA B HAYYHOM IIO3HAHUU U B
MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS YYAIUXCS, a TaKKe KauecTB
MBIIJICHHUA, HeO6XOIII/IMBIX AJId afanTanuu B COBpCMEHHOM OGH.[GCTBC.

I'eomeTtpust siBIsieTCs OJHUM U3 0A30BBIX IPEIMETOB HAa YPOBHE CpPEIHEro 0011ero oopa3oBaHus, Tak
Kak o0OecrieyrBaeT BO3MOKHOCTh U3YUYEHHUS KaK JTUCUUIUIMH €CTECTBEHHO-HAYYHON HAIlPaBI€HHOCTH, TaK
U T'YMAaHUTApHOMU.

Jlornueckoe MpllIeHHe, (opMupyemMoe MpH HU3YyYEHUH OOYYaroIMMHCS MOHSATHHHBIX OCHOB
T€OMETPHUH U IOCTPOCHHUH LIETIOYKH JIOTHYECKUX YTBEPKICHHUM B XOJI€ PEIIEHNs T€OMETPUYECKHX 3a7ad,
YMEHUE BBIIBUIATh U OIPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS NPU PELICHHUM 3a1ad
€CTECTBEHHO-HAYYHOI'0 LIUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO pPOJb BO BCEX OOJACTIX
JesITeIbHOCTH uesnoBeka. OpHUeHTalMs YeI0OBeKa BO BPEMEHHU U NMPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COLMAJIIbHOTO ObITUS, (pOpMa OTpaKeHHs OKPY’KAIOIIEro MHpA, YCIOBUE YCIEIIHOTO MO3HAHUS U
aKTUBHOTO IpeoOpa3oBaHMs JEHCTBUTENBHOCTH. OlepupoBaHUE MNPOCTPAHCTBEHHBIMU OOpa3zaMu
o0BbeMHSET pa3Hble BUABI YU€OHON U TPYAOBOM JESTENbHOCTHU, SBISETCS OJHUM U3 MPOPECCHOHATBHO
BKHBIX KauyeCTB, MOITOMY aKTyallbHa 3anada (OPMUPOBaHUS y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS] KaK Pa3HOBUAHOCTH OOpPA3HOTO MBIIIICHUS — CYLIECTBEHHOIO KOMIIOHEHTA B MOJATOTOBKE K
MPAKTUYECKON JEATEIbHOCTH 10 MHOTMM HAIPABICHUSIM.

Ilens ocBoeHust mporpammbl ydeOHOTO Kypca «I'eomeTpusi» Ha 0a30BOM YpPOBHE OOydeHUS —
o011eo0pa3oBaTeIbHOE M OOLIEKYIBTYpPHOE pa3BUTHE O0YyYarOIIUXCs yepe3 oOecredeHrne BO3MOXKHOCTH
HpI/IO6peTeHI/I$[ M UCIIOJIb30BaHUA CUCTEMATHYCCKUX I'COMECTPHICCKUX 3HaHUU U HeﬁCTBHﬁ, CHeHI/I(bI/I'-IHBIX
reoMeTprun, BOBMOXKXHOCTHU YCIICIIHOTO MPOAOJIKCHUA 06paSOBaHI/IH 10 CrI€CHUAJIBbHOCTAM, HC CBA3aHHBIM C
MIPUKJIQJHBIM UCTIOJIh30BAHUEM T€OMETPHUH.

[Tporpamma o reomeTpun Ha 6a30BOM YpPOBHE MpeTHa3HadYeHa sl 00yUJaIOIMXCsl CPETHEH IIKOIHI,
HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUI Ha YpPOBHE OCHOBHOTO 0O0IIero oOpasoBaHus. Takum
obpazoM, oOyuarommecsi Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTEeMaTUYECKHE YMEHHS,



CBA3aHHBIC CO CHCL[I/I(I)I/IKOI;'I TCOMCTPHUHU U H606XOI[I/IMBIG AJI1 J)KU3HHU B COBPCMCHHOM O6H.[€CTB€. KpOMe
9TOro, OHM UMCIOT BO3MOKHOCTb M3YUUTh I'COMCTPHUIO Ooitee FJIy6OKO, €CJIH B JaJbHEUIIIEM BO3HHUKHET
HeO6XOI[I/IMOCTB B IrCOMCTPHUYCCKUX 3HAHUAX B HpO(I)CCCHOHaHBHOﬁ ACATCIIbHOCTH.

JloCTHKEHHE LeJIM OCBOCHMS MPOrpaMMbl 00ECIIEUMBAETCS PEIIEHUEM COOTBETCTBYIOLIMX 3aiad.
[TpuoputeTHpIMH 3amauaMu OcBoeHHsI Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SBJISIOTCS:

(hopMHpOBaHNE IPEICTABICHUS O TEOMETPHUH KaK YaCTH MUPOBOM KYJIbTYPBI U OCO3HAHHE €€ B3aUMOCBSI3U
C OKPY’KaOIIMM MUPOM;

dbopMupoBaHHE TMpPEJICTaBICHUS O MHOIOTPAaHHMKAX M TejaX BpallleHHWs KaKk O BaKHEHMIIUX
MAaTeMaTHYECKUX MOJIEJISIX, TO3BOJISIONIUX OMKUCHIBATH U U3yUYaTh Pa3HbIE SIBJICHUS OKPY>KAIOIIET0 MUPa;
(dbopMUpOBaHHE YMEHHUS PACTIO3HABATH HA YepTekaxX, MOJENSIX U B PEalbHOM MUPE MHOTOTPAaHHUKH U Tela
BpalllCHNUS;

OBJIaJICHHE METO/IaMU PEIICHUs 3a]]a4 Ha TIOCTPOCHHUS Ha N300paKeHUAX MPOCTPAHCTBEHHBIX PUTYD;
(dhopMUpOBaHHE YMEHUS OTIEPUPOBATH OCHOBHBIMY TTOHSATHSIMH O MHOTOTPaHHUKAX U TeJIaX BPAIIEHUS U X
OCHOBHBIMH CBOWCTBaMU;

OBJIAJICHUEC QJITOPUTMAMH PCIICHUS OCHOBHBIX THIIOB 3a1a4; (OPMUPOBAHWE YMEHHS IPOBOIWTH
HECJIOXKHBIE JIOKa3aTeNbHBIE PACCYXICHHS B XOJE PEIICHHUS CTEPEOMETPUYECKHX 3alad M 3a1ady C
MIPAKTUYECKUM COJICP>KAHUEM;

pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN 00yJarONINXCS, TO3HABATEIIbHOW aKTHBHOCTH,
HCCIIEeIOBATENIbCKUX YMEHUN, KpUTHYHOCTU MBIIIICHUS;

¢dbopmupoBanue (YyHKIMOHAIBLHOM TI'PAaMOTHOCTH, PEJIEBAHTHOM TI€OMETpUU: YMEHHE pPAaClIO3HABaTh
MPOSIBIICHUSI TEOMETPUYECKUX TMOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTyalUsX U TPpU U3YYCHUU JPYTruX Yy4eOHBIX TMPEJAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTH MX HA S3BIKE T€OMETPHHM U CO3/aBaTh I'€OMETPHYECKHE MOJIENH,
MIPUMEHSTh OCBOCHHBIM I€OMETPHUUYECKHH ammapar Ajisi peuleHHs] MPaKkTUKO-OPUEHTHUPOBAHHBIX 3a/ad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE Pe3yJIbTaThI.

OTnUYUTENBHOM 0COOCHHOCTHIO POTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU B Havyale
€ro M3yueHus 3a7ad, pellaeMbIX Ha YPOBHE HHTYUTHUBHOTO TIIO3HAHUS, M OMNPEIEIEHHBIM 00pazom
OopraHu3oBaHHas pab0oTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOI'O U MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTAMYJINPYET IPOTEKaHUE HHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JaIbHEHIIEMY U3YUEHUIO
IpeaMeTa.

[Ipennourenue OTAAETCS HAIVIAIHO-KOHCTPYKTUBHOMY METOJy OOy4eHUs, TO €CTh TEOPETUUYECKUE
3HaHHUA HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-IIPAKTHUECKON aAesTenbHOCTU. Pas3Buthe
IIPOCTPAHCTBEHHBIX MPEACTABICHUN Y yYalllUXCsl B Kypce CTEPEOMETPUM NMPOBOJUTCS 3a CUET pELICHUS
3alad Ha CO3/1aHHE IPOCTPAHCTBEHHBIX OOPAa30B M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue obOpa3za MPOBOAMUTCS C OMOPOW HA HATJISAHOCTH, a ONEpPUpPOBaHHE 00pa3oOM — B
YCIJIOBUSIX OTBJIEUEHUS OT HATJIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COACPKAHMUSL.

OcHoBHbIE conepkarenbHble TMHUM Kypca «['eomerpun» B 10-11 kiaccax: «MHOrorpaHHuKu»,
«[IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaieHus», « BeKkTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY.
@opMHUpPOBaHUE JIOTUYECKUX YMEHUHN paclpeesseTcss HE TOJIbKO M0 COAEP)KATEIbHBIM JIMHUAM, HO U 10
rojiaMm 0Oy4ueHHUsl Ha ypOBHE CpeHETo 00Iero oopa3oBaHusl.

Copepxanure oOpa3oBaHMs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yJibTaTaM OCBOEHHUS paboueit
IIPOrpaMMBbl, PacIpeIeIEHHBIM 0 T0/1aM 00y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHHE
reOMETPUUECKUMH NOHATUAMHM W HaBBIKAMHM OCYULIECTBIISJIOCH IMOCIEAOBATEIbHO M IOCTYIATENbHO, C
COOJIIOJICHHEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B OOIIYI0 CHCTEMY
FeOMETPUUECKUX MPEJCTaBICHU oO0yvarommxcs, pacmupss W yrayOmnss e€, oOpa3ys NpOdHbIe
MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Heaemo B 10 kiacce u 1 yac B Henento B 11 knacce,
BCEro 3a JiBa roja ooy4yenus - 102 yueOHbIX yaca.
COAEP)KAHUME YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHSTHS CTCPCOMCTPHHU. Tqua, npsamMas, IIOCKOCTb, IMPOCTPAHCTBO. ITonsatue o6
AKCUOMATHYCCKOM IMOCTPOCHUUN CTCPCOMCTPHUU: AKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHOe pacnosokeHue TMpsSMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajulebHble U
CKpeluBaroImuecs: npsmsle. [lapamienbHOCTh NPSMBIX U IUIOCKOCTEH B NMPOCTPAHCTBE: MapajuleibHbIE
IIPsIMBIE B IPOCTPAHCTBE; MAPAJUIENBHOCT TPEX MPAMBIX; MAPAIIEIIBHOCTD MPSIMOHN U TNIOCKOCTH. YTIIBI €
COHAIIPaBJICHHBIMU CTOPOHAMU; YTOJI MEXKIY NMPSAMBIMH B IpocTpaHcTBe. [lapamiensHoCTh miockocTei:
NapajulesIbHbIe IUIOCKOCTH; CBOWCTBA MNapajUIeNbHBIX IIockocTed. llpocTeiimme mpocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETPadAp, KyO, napajuiesenune 1; HOCTPOCHUE CEUEHUH.

[lepneHIMKyYIAPHOCTH IPSAMOM U IUIOCKOCTH: IEPIEHANKYJISIPHBIE NIPSMBIE B IPOCTPAHCTBE, IIPSIMBIE
IapajuIesIbHbIE U MEPIEHANKYJIIIPHBIE K INIOCKOCTH, PU3HAK NEPIEHIUKYISIPHOCTH IPSIMOM U IIJIOCKOCTH,
TeopemMa O MHPSAMOM NEPIEHAMKYJAPHOM IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJ MEXKIy NPSIMOU U
IUIOCKOCTBIO; JIBYT'PAHHBIA yroJj, JIMHEHHBIA yroji ABYIPAaHHOTO yria. llepneHauKyinsp ¥ HakIOHHBIE:
paccTosiHAe OT TOYKU 10 IUIOCKOCTH, PAaCCTOSHUE OT MPSMOW IO TUIOCKOCTH, NPOEKIHs (UTypbl Ha
IJIOCKOCTh. IlepneHauKyIsIpHOCTh IUIOCKOCTEH: MPU3HAK IEPIEHAMKYJIAPHOCTH [BYX IUIOCKOCTEH.
Teopema o0 TpEX nmepneHANKYIApax.

MHOrorpaHHuKHU

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOIOIPAHHUKA, BBIMYKJbIE W HEBBITYKJIbIC
MHOTOTPaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroiapHas mpusma; rpaHd ¥ OCHOBAHUS IIPU3MBI;
npsiMasi ¥ HAKJIOHHAs TMpHU3MBbl; OOKOBas W TOJNHAs TOBEPXHOCTh mpu3Mbl. [lapamienenunesn,
IIPSIMOYTOJIbHBIN NapajlIesICNUIe ¥ €ro cBoicTBa. IIupaMuaa: N-yroapHas nupamMuaa, rpaHd i OCHOBaHHE
nupaMu/ibl; OOKOBask U MOJIHAs MOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U yCeUEHHAs MUpaMua. DJIEMEHThI
MpU3MBbI ¥ IpaMu/ibl. [IpaBuiibHbIE MHOTOTPaHHUKH: TOHSTHE TPaBUIILHOIO MHOTOI'PAaHHUKA; TPaBUIIbHAS
pyU3Ma M NpaBWibHAs NMUpaMKIa; MpaBUIbHAs TPEyrojbHas MUpaMHIa U MPaBUIBHBIN TeTpa’Jp; KyO.
[IpencraBneHue o nNpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dAp, N0jAeKadap U uKocadap. CeueHus Npu3Mbl U
MIUpaMUJIbIL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCETPUA OTHOCHUTCIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUH B IIUpaMUiax, mapauiCJCnuicaax, mpaBujIbHbIX MHOIOIPaHHUKAX.

Bbruncienue 31€MEHTOB MHOTOIpaHHMKOB: pé&Opa, auaroHanw, yriel. Ilmomans OGokoBoi
MIOBEPXHOCTH M MOJHON IOBEPXHOCTH NPSMOM MPHU3MBI, IUIOLIAJb OCHOBaHWM, Teopema O OOKOBOMH
MOBEPXHOCTH MPSIMOH mpu3Mbl. [1nom1ans 60KOBO# MOBEPXHOCTH M IOBEPXHOCTH MPABHIILHON MMUPAMU/IBI,
Teopema o MJoaau yceu€HHoM nupamMusl. [Tonstue o6 o6béme. O0bEM NHpaMUIbl, TPU3MBI.



[TonoOHbIe Tenma B mpocTpaHcTBe. COOTHOLIECHUS MEXIy IJIOUIAIMHU MOBEpXHOCTEH, 00bEMaMu
MOJTOOHBIX TE.

11 KUIIACC

Tena Bpamenus

[Muinuapudeckass  MOBEPXHOCTb,  OOpasyrolmiue  LWIMHAPUYECKOM  IOBEPXHOCTH,  OCh
MWIMHAPUYECKON moBepxHOCTH. L{ManHap: ocHOBaHUS M OOKOBask MOBEPXHOCTh, 00pasylomias U OCh;
IUI0IAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroNue KOHUUECKOW MOBEPXHOCTH, OCh M BEpPIIMHA KOHHMYECKOU
noBepxHocTU. KOHyC: OCHOBaHWME M BeplIMHA, OOpasylomiass W OCh; IUIOMAAh OOKOBOW M MOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BHICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; Iiouaib NOBepXHOCTH cdepbl. B3aumHoe pacnosnoxeHnue
cdepbl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; miomaab cepsl.

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCA.

KomOunanmu Tes BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO cepsl; cdepa,
BIIMCAaHHAs B MHOTOI'PAHHUK, WJIK TEJIO BPALLECHHUS.

[Tonstue 06 o6béMe. OcHOBHBIE CBOiicTBa 00BEMOB Tenl. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napauiesienunesa u cieacTsus u3 He€. O0bEM munuHapa, Konyca. O0bEM mapa u riomaas chepsl.

[Tomo6uble Tenma B mpocTpaHcTBe. COOTHOIICHUST MEXAY IUIOMIQISMH TOBEPXHOCTEH, 00bEMaMu
MOIOOHEBIX TEI.

Ceuenust nuiuHApa (MapamieabHO W NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca (MapajljiesibHOe
OCHOBAHHIO U MPOXOJIAINEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BeKTopbl H KOOPpAMHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocty U B mpocTpaHcTBe. CIOXKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha yuciao. PasnokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio mapaienenunena.
Pewienue 3agay, CBSI3aHHBIX C NPUMEHEHUEM IpaBUJ ACUCTBUM ¢ BekTopaMu. [IpsiMoyronbHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunatel Bektopa. [Ipocreiimume 3a1auun B KOopauHaTaX. YTOJI MEXKIY
BekTopamu. CKansipHOE MPOU3BEACHUE BEKTOPOB. Bhluncienue yrioB Mexy OpsIMbIMU U TIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PELICHUH TEOMETPUUYECKHX 3a/1a4.
INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI



JlnuHOCTHBIE  pe3yNbTaTbl OCBOCHHMS MPOrpaMMbl  ydyeOHOro rmpenmera «MaremaTuka»
XapaKTEepU3yOTC:

I'paknanckoe BocnnuTaHue:

C(OPMHPOBAHHOCTHIO T'PAXKJIAHCKONW MO3MLMU OOYYaIOIIErocs KaK aKTHMBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHHCKOTO OOIecTBa, NMPEACTABICHHEM O MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYP, SBJICHUHN, IPOIELyp IPaxIaHCKOTo 00IecTBa (BBIOOPHI, OMPOCH! U TIp.), YMEHUEM
B3aUMOJIEHCTBOBAThH C CONMAILHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (QYHKIMSIMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘leCKOG BOCIIMTAHHC:

C(OPMHPOBAHHOCTHIO POCCHICKON TPaKTAHCKOW WACHTHYHOCTH, YBaXECHHS K TMPOLIUIOMY |
HACTOSIIEMY POCCHUMCKOW MaTEMAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUHCKUX
MAaTEMAaTUKOB M POCCUMCKONW MaTeMaTHYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ATUX JTOCTHKEHHUN B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHMEM J[yXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, 3TUYCCKOI'0 MOBCACHHA, CBA3AHHOI'O C MPAKTUYCCKHUM IMPUMCHCHUCM IIOCTI/I)KGHI/Iﬁ HAayKHU U
JESITeIbHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIJIa B MOCTPOSHHUE YCTOMYUBOTO OYIyIIETO.

IcTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOUas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUI, pacCyK/IeHUI; BOCIPUUMUYMUBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3Iu4HbIX
BHJIOB HUCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS TNPUMEHITh MaTeMAaTHYECKHE 3HAHUS B MHTEpecax 3/I0pOBOTO U
Oe3zomacHoro obpasa *XHM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBBIO (340pPOBOE NHUTAHUE,
cOaJaHCUPOBaHHBIN PEKUM 3aHATUN W OTAbIXA, peryispHas (Qu3Mueckas aKTHBHOCTb); (PU3MUECKOTro
COBEpUICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JAESITENBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K PA3IMYHBIM cdepam
npoeCCHOHATLHOMN ACSITEIBHOCTH, CBA3aHHBIM C MATEMATHKOW U €€ PUIIOKECHUSIMH, YMEHHEM COBEPIIIATh
OCO3HAaHHBIM BBIOOp Oyaymiedl mpodeccur W peaTn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY O0Opa30BaHHIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEU KM3HU; TOTOBHOCTHIO K AKTHUBHOMY YYaCTHIO B PCIICHUU TPAKTHUYECKUX 3a/1a4 MATeMaTUYCCKOM
HaIPaBJICHHOCTH.

IKoJI0rnYecKoe BOCIUTAHME:

C(i)OpMI/IpOBaHHOCTBIO HKOJIOTHYEeCKOU KYJbTYPBHI, IIOHUMAaHUEM BJIMAHUA COUaJIbHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOAHON U COLUATBHON Cpelbl, OCO3HAHUEM TJI00aIbHOIO
XapakTepa HKOJIOTMYECKUX NpoOJIeM; OpHEHTallell Ha NPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWUU JUIs
pelieHus 3a1a4 B 00JacTH OKpPY KaroIlel Cpe/bl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOXKHBIX
MOCJIEACTBUH ISl OKPY>KAIOILIEH CPeIbl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:



c(OPMUPOBAHHOCTHI0O MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd W OOIICCTBEHHOW MPAKTUKH, MTOHMMAaHUEM MaTeMAaTUYECKOW HAyKU KaK CQepbl YeIOBEUYECKOM
NEeSATEIbHOCTH, 3TANoB €€ Pa3BUTHS W 3HAYUMOCTHU JUISl Pa3BUTUS LMUBWIM3ALUU; OBJIAJACHUEM SI3BIKOM
MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTypOU KaK CpeICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIISATh
MPOEKTHYIO U UCCIIEN0BATEIBCKYIO AESITEIIbHOCTh UHNBHUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yibTaThl OCBOEHHSI IporpaMmbl y4yeOHoOro mpeamera «MaremaTtuka»
XapaKTepU3ylTCs OBJAJEHUEM YHUBEPCATbHBIMU HO3HAGAMENbHBIMU OCLICEUAMY, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYIAMUGHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvuole oeticmausi,  obecneuugarom  Gopmuposanue  OA306bIX
KOCHUMUBHBIX NPOYECCO8 00YUaromuxcs (0c80eHue Memooos NO3ZHAHUSL OKPYICAIOUEe20 MUpA, NPUMEHeHUe
JI02UHeCKUX, UCCIe008aAMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueti).

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJIISITh M XapaKTePU30BaTh CYLIECTBEHHbIE TMPU3HAKM MAaTeMaTHYeCKMX OOBEKTOB, MOHSATHI,
OTHOIICHUN MEX]y OHATUSAMH; POPMYIHMPOBATH OMPECIICHHS TOHITHI; yCTaHABINBATH CYIIECTBECHHBIH
MpHU3HAK KIacCU(pUKAIMU, OCHOBAHUS /17151 0000IIEHNS U CPaBHEHUS, KpUTEPUU IPOBOJAUMOIO aHAIIN3a;
BOCTIPUHUMATh, (OPMYJIHPOBATh U MPEe0oOpa30BHIBATh CYKICHHS: YTBEPIUTEIbHBIE M OTPHIATEIIHHBIC,
€IMHUYHBIC, YaCTHBIE U OOILIHE; YCIOBHEIE,

BBISIBJIAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpEeuYWs B (paKkTax, NaHHBIX,
HAONIONIEHUSAX U YTBEPXKACHUSIX; TMpeAsaraTb KPUTEPUU JUIS BBISIBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYU;

JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIKOUYEHHUM,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MIPOBOAUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMAaTHUECKHUX YTBEPKIEHUH (IIpsIMbIE U OT MMPOTUBHOTO),
BBICTPaMBaTh ApPryMEHTAIMIO, NMPUBOIUTH NPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHHS U BBIBOJIbI;

BBIOMpPATh COCOO pereHus yueOHOH 3aja4u (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHUsS, BHIOMPATH
HauboJee MOAXOAAIIUHN ¢ YIETOM CAaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

WCIOJIb30BaTh BOIPOCH KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS; (OPMYIUPOBATH BOIPOCHI,
(buKcHpyOIIHe TPOTUBOPEUHE, MPOOJIEMy, YCTaHABIMBATh HICKOMOE U JIaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHUS, IPOIIECCa, BBISBICHUIO 3aBUCHUMOCTEH MeEXITY
00BbeKTaMu, SIBJICHUSIMHU, TTPOIIECCAMM;

CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIICHHSI M BBIBOJBI MO Pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCIIeIOBaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIICHUIA;
MPOrHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOLIECCA, & TAKIKE BBIJIBUTATh MPEANOJI0KEHUS O €r0 Pa3BUTUH B
HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmaunmeii:



BBISIBIIATH ACPUIUTH UH(DOPMAIHH, TAaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOTIPOC U JUIS PEIICHIS 3aa49H;
BEIOMpaTh MH(DOPMANUIO W3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATH, CHCTEMATHU3UPOBATH H
HMHTEPIPETUPOBATH HHPOPMAITUIO Pa3IMYHBIX BUIOB U (JOPM MPEACTABICHUS;

CTPYKTYypUPOBaTh HH(MOPMAIIHIO, TIPEJICTABIISITH €€ B PA3IMUHBIX (JopMax, WILTIOCTPUPOBATH IPaPUICCKH;
OLICHHUBATh HAAEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KOMMyHUKamueHnvle 0eticmeus, obecneuusarom cghopmuposanHocmo
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.

Oo01menue:

BOCIIPMHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHUSMHU U LEISIMH OOIICHHS; SICHO,

TOYHO, 'PAaMOTHO BBIPaXXaTb CBOXO TOYKY 3PpC€HUA B YCTHBIX U TMCbMCHHBIX TCKCTaX, 1aBaTb MMOACHCHUS 1O

XOJly pellIeHUs 3a1a41, KOMMEHTUPOBATh IIOJIyYCHHBIN pe3yibTarT;

B X0JIe 00CYXI€HU 3a/1aBaTh BOIPOCHI M0 CYLIECTBY 00CYK1aeMOi TeMbl, IpOOJIeMbI, pelaeMoii 3a1a4u,

BBICKAa3bIBATh HACHU, HALCICHHBIC Ha IOHUCK PCHICHUA; COIOCTABJIATH CBOU CYXIACHUSA C CYXKICHUAMU

JIpYrUX YYacTHHUKOB JAMajora, oOHapy>KuMBaThb pasziiMyMe U CXOJCTBO MO3UIMI; B KOPPEKTHOH (opme

(dhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PEe3yJIbTAaThl PEUICHUs 3a/lauM, SKCIEPUMEHTA, UCCIIEeIOBAaHUS, MIPOEKTa; CAMOCTOSTEIHHO

BbIOMpPATh (popMaT BHICTYIUICHHS C YIETOM 3aJ]1a4 MIPE3CHTAIIMU U OCOOCHHOCTE! ayJUTOPHUH.
CoTpyaHnuecTBo:

MOHMMAaTh W HCIIONB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHAMBHIAYaJbHOH pabOTHl MpU pEHICHUHU
y4eOHBIX 3ajJay; MPUHUMATh 11€Jb COBMECTHOM N1EATENbHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHON
paboThI, pacpeIeNiATh BUIIBI pa0doT, JOTOBAPUBATELCS, 00CYKIATh POIECC U Pe3yIbTaT paboThI; 0000IIaTh
MHEHMSI HECKOJIbKUX JII0JIeH;

Y4acTBOBATH B TPYIIOBHIX OpMax paboThI (00CyKaeHHS, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbD» U HHBIE);
BBINOJIHATE CBOK 4acTb pabOThl U KOOPJIMHHPOBATb CBOU JIEHCTBHS C JPYTUMH YJICHAMHU KOMaHJbI;
OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa B OOLIHIA MPOIYKT MO KPUTEPHUSM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH
B3aUMOJICHCTBHUSL.

3) YVuueepcanvnvie pecynamuensle oelicmausi, obecneuusarom dopmuposanue CMBICTI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PELICHHUS 3a7auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM UMEIOLIIXCS
pecypcoB M COOCTBEHHBIX BOZMOYKHOCTEH, apIyMEHTHPOBATh ¥ KOPPEKTHPOBATh BAPUAHTHI PELICHUH C
y4€TOM HOBOH HH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIJIETh HABbIKAMU II03HABATENbHOM peQeKCMHM KaKk OCO3HaHWS COBEpUIaeMbIX JEHCTBUU H
MBICIIUTENbHBIX TMPOIECCOB, HX PE3YyJbTaTOB; BIAJETh CIHOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca 1 pe3ysibTaTa pelleHHsl MaTeMaTH4YEeCKON 3a1auH;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 3aJa4Hd, BHOCUTb KOPPEKTHBBHI B
JesITeIbHOCTh HA OCHOBE HOBBIX 00CTOSITEBCTB, TAHHBIX, HAWJACHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU M YCJIOBHUAM, OOBSACHATH MPUUYUHBI JOCTHKEHHUS WIN
HEIOCTHXEHHS PE3YJIbTaTOB JAESITEIbHOCTH, HAXOAUTh OMIMOKY, aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI



10 KJIACC

OnepupoBarh NOHATHIMU: TOUKA, PsAMasi, IIIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX IIPU PELICHUU T€OMETPUYECKUX 3a1a4.
OnepupoBarh NOHATUIMU: NAPALIEIBHOCTD U MEPIEHAUKYIIPHOCTD NPSAMBIX U INIOCKOCTEH.
KnaccudunupoBats B3auMHOE PaCHOIOKEHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh NOHATUAMU: IBYTPAHHBINA YTOJI, TPAaHH JABYI'PAaHHOTO yIia, peOpo JBYIPaHHOIO yTJa;
JIMHEWHBIN YToJI JBYI'PAHHOIO yIJIa; IPajyCHas Mepa ABYTPAaHHOTO yrJa.

OHGpI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PAHHUK, BBIHyKJII:Iﬁ nu HGBI)IHYKJII)II;'I MHOTI'OIrpaHHHUK, 3JICMCHTBI
MHOI'OI'paHHHKA, HpaBHJ’IBHLIﬁ MHOI'OI'paHHHK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (TMUpaMHUIa; MpHU3Ma, HPSMOYTOJIbHBIN
napasienenunes, kyo).

KrnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ul KiaccU(UKalUWU (BBIMYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, TMPAaBUJIbHbIE MHOTOTPAHHUKH; TPSMbIE W HAKJIOHHBIE TMPU3MBI,
napasieNenune/ibl).

OnepupoBaTh MOHATHSIMH: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.
OOBACHATH IPUHITUIIBI TTOCTPOSHUS CEYCHUH, UCTIONB3YSI METOJ] CJIEIOB.

Crpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHSATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemarsn 3ala4 Ha HaXO0XICHUC TI'COMCTPUYCCKUX BCJIHNYUH II0 o6pa3uaM W ajroputmam,
MNPUMCHAA U3BCCTHBLIC AHAJIMTUYCCKUEC MCTOJbI IMPHU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha
BBIYHCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYyMA TOUKAMHU, OT TOYKHU OO HpHMOﬁ, OT TOYKH O INNIOCKOCTHU, MCKIAY
CKpCHIIMBAOIUMHUCS ITPAMBIMHU.

Pemrate 3ala4 Ha HaxXO0XJICHUC TICOMCTPUUYCCKHUX BCJIUYHUH 110 06pa311aM WJIN aJIropurmMam,
MNPpUMCHAA H3BCCTHLIC aHAIUTUYCCKUC MCTOABI IIPHU PCIICHUN CTAHAAPTHBIX MATEMATHUYCCKUX 3aJa4d Ha
BBIYUCJIICHUC YTJIOB MCXKAY CKPCIIMBAOIIUMUCA HOPAMBIMH, MCKIY HpHMOﬁ U IINIOCKOCTBIO, MCKIY
IUIOCKOCTAMU, ABYI'DAHHBIX YIJIOB.

Beruucnsate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, TUpaMuaa) C
MpUMEeHeHHEeM (OpPMYyJ; BBIUUCIATH COOTHOIICHHMS MEXKIY IUIOMAAsIMH TOBEPXHOCTEH, 00bEMaMu
MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh CHMMETPHH; LIEHTD,
OCb U MJIOCKOCTh CUMMETPHUHU (PUTYPBI.

W3Bnekatrb, mnpeoOpa3oBbIBATh W HUHTEPHPETHPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.



[TpumMeHsTH TeOMETpHUECKUE (PAKTHI Ui PEIICHHUs] CTEPEOMETPUUECKUX 3a/a4, MPEAIoaraionux
HECKOJIBKO IIIaroB PEIIeHHs, €CIIM YCIOBUS PUMEHEHUS 3a/1aHbl B SIBHOU opMme.

IIpuMeHATH IpOoCcTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
PEILICHNN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTH mpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HM, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE.

[IpuMeHATH MOJyYEHHBIE 3HAaHUs HA MIPAKTHUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYAallUU U IIPUMEHATH
W3Y4YEHHbIE TIOHATHS B TpoOIlECcCE MOMCKA pPELIeHHs MaTeMaTH4YecKu c(hOpMYJIUPOBAHHON HpOOIIEeMBlI,
MOJCJIMPOBATh pPEAJbHBIE CUTyalMd Ha S3bIKE TIE€OMETPHUM, HCCIEAOBATh I[OCTPOCHHBIE MOJCIH C

WCIIOJIb30BAaHNEM I'€OMETPUUECKUX TIOHATUI U TEOPEM, allnapara ajreOpsl; pemaTh NIpakTHYecKue 3a1a4H,
CBSA3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OnepupoBarh TOHATHSIMH: WIHHIPHYECKAs TIOBEPXHOCTh, OOpa3yrolue UIMHIPUICCKON
MOBEPXHOCTH; IMIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yIolIre KOHUYECKOH MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (IIIHHAP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI IOMYUEHUS TEIl BPAIllCHUSI.

KnaccuduupoBaTs B3auMHOE PaciosiokeHHe chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IAPOBOW CEIMEHT, OCHOBAaHHWE CEIMEHTA, BBICOTA CEIMEHTA; IIapOBOM
CJIOW, OCHOBAHHUE LIAPOBOTO CJIOSI, BHICOTA MIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Beruncnate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH TENI BpAIICHUS, TEOMETPUYECKUX Tell C
pUMeHeHHeM (popmyi.

OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, BIIMCAHHBIN B C)epy U OMUCAHHBIN OKOJI0 cephl; chepa,
BIIMCAHHAA B MHOT'OTPaHHUK UJIX TCJIO BPALICHUS.

BbIYHcnsaTE COOTHOMICHHS MEKIY TUIOMIAIIMU MTOBEPXHOCTEH M 00bEMaMU MOTIOOHBIX TEI.
N306paxaTh n3yyaembie GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BhINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY,
cOOKY, CHU3Y; CTPOUTb CEUCHMS TEJl BPALICHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.



BrInonaHsaTe AeHCTBUS CIOKEHUS! BEKTOPOB, BEIUUTAHMS BEKTOPOB M YMHOKEHHUSI BEKTOPa HA YUCIIO,
O0OBICHATH, KAKHMH CBOMCTBAMU OHU 00JIa1af0T.

[IpuMeHATH MPaBUIIO MapAJLIICIICIUIIEAA.

OnepupoBaTh MOHATUSAMH: JEKApPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ MEX/1y BEKTOpaMH, CKaJsIpHOE MMPOU3BEIECHNE BEKTOPOB,
KOJUIMHEAPHBIE ¥ KOMITJIAHAPHBIE BEKTOPBHI.

HaXOI[I/ITB CYMMY BCKTOPOB U TPOU3BCACHUC BCKTOPA HA YHUCJIO, YTOJI MCKAY BCKTOpaMU, CKAJIAPHOC
MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpaM.

BaI[aBaTI) IIJIOCKOCTH YPABHCHHUEM B IleKapTOBOﬁ CUCTCMEC KOOpAWHAT.

[TpumensTh TEOMETpHUYECKUE (AKTHI I PEIICHHUS CTEPEOMETPUYECKUX 3a/ad, MPEAINOIaratoniux
HECKOJIbKO 111ar0B PEILEHHMs, €CJI YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opMme.

Pemats npocreiinine reoMeTpuuecKye 3a/1a4l Ha MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUN N HaXO0XIACHUC IF'COMECTPHUICCKUX
BCJIIMYHH II0 06pa3uaM WU aJIrOpUTMaM, NPHUMCHASA HU3BCCTHBIC MCETOJbLI IMPU PCHICHUH CTAaHAAPTHBIX
MaTE€MaTUYCCKUX 3aJda4.

IIpuMeHATH IpOoCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
PELICHUN CTEPEOMETPUYECCKUX 3a1ay.

[IpuBOOUTE HpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKU3HHU, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIpuMeHsTH MOJy4EHHBIE 3HaHWs HA NPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallUN U NPUMEHATH
W3yYeHHBIC TIOHSATHS B IPOLECCE IMOMCKA PEIICHHs MaTeMaTH4ecKH C(HOPMYITUPOBAHHON MPOOIIEMBI,
MOZCJIIMPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE TIE€OMETPHUM, HCCIEAOBATh IOCTPOCHHBIE MOJIEIH C
HCII0JIb30BAHNEM I'€OMETPUUECKUX TIOHATUI U TEOPEM, allnapara ajreOpspl; pelaTh NIPaKTHYECKUE 3a/1a4H,
CBSA3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIUYKH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

Ne HaumeHnoBanue pa3fenoB U TeM MPOrpaMMbI
n/n

1 Beenenue B crepeoMeTpuio

N

IIpsimMble M TUIOCKOCTH B TpocTpaHcTBe. [lapaniensHocTh
IPSIMBIX U IIJIOCKOCTEN

[leprieHAMKYASIPHOCT NPAMBIX U INIOCKOCTEHN
VYTibl MEXKIY IPSIMBIMU U IUNIOCKOCTSMHU
MHororpaHHuku

OO6BEMBI MHOTOIpaHHUKOB

~N o o1 A W

[ToBTOpEHME: CeUeHUs, pACCTOSIHUS U YIJIbI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KUIIACC

Ne  HammeHoOBaHMe pa3zienoB U TEM NPOrPaMMBbl

/1 Bcero
1 Tena BpaiieHus 12
2 OOBEMBI TEN 5
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001IeHNE, CUCTEeMAaTU3aIUS 7
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

KomnyecTBo yacoB

OnexkTpoHHble (IU(POBLIE)

Bcero  KoHTposnbHBIE [IpakTrueckue 00pa3oBaTeIbHBIC PECYPCEI

paboThI paboThI

10
12 1

12
10
11
9
4
68

[ I N e O

Komnunuectso yacos

KonTposnbhbie [IpakTyeckue
paboThI paboThI
1
1
1
3 0

DnekTpoHHbIe (IU(PPOBHIE) 00pa3oBaTEILHBIE
pecypcel



Ne Tema ypoka KonuuectBo uacos Hara DNEeKTpOHHBIE UPPOBBIE

/1 Bcero Koutponbubie [Ipaktnyeckue H3YICHHA 00pa3oBaTeNbHbIC
paboThI paboThI peCypChl

1  OcHoBHbIE NOHATHS CTEPEOMETPUU: TOUKA, IPAMAasi, INIOCKOCTb, 1
npoctpaHcTBo. [IpaBuia n3o0pakeHus: Ha pUCYHKAX: U300paKeHUs
IUIOCKOCTEM, MapayiebHbIX IPSIMbIX (OTPE3KOB), CEpPEIUHBI OTPE3KA

2  TlonsTHs: IepeceKaronIrecs II0OCKOCTH, iepecekatommecs npsimasi - 1
IUIOCKOCTh

3 TlonsaTHs: mepecekaronecs IIOCKOCTH, iepecekatomumecs npssmasi - 1
IUIOCKOCTh

4 3HaKOMCTBO C MHOTOTpaHHHUKAaMH, H300paKeHNe MHOTOIPAaHHUKOB Ha 1
PUCYHKAX, HA NPOCKIUOHHBIX YCPTCIKAX

5 HavanbHble cBeieHUs 0 Ky0Oe ¥ mUpaMuie, UX pa3BEPTKH U MOJIEIIH. 1
CedeHuss MHOIOIpaHHUKOB

6 HauanbHble cBeneHUs 0 KyOe U MUpaMue, UX pa3BEPTKH U MOJICIH. 1
CeueHust MHOITOIPaHHUKOB

7 IlonsTHe 00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPHUH: 1
aKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX

8 TlonsTHE 00 aKCHOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

9  IlonsTHe 00 aKCMOMAaTUYECKOM HOCTPOCHUU CTEPEOMETPHH: 1
aKCUOMBI CTEPEOMETPUU U CIEJCTBHS U3 HUX

10 TIlonsTHe 00 aKCHOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: 1
AaKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

11 BsaumHOe pacnoioXeHue NpsiMbIX B IPOCTPAHCTBE: 1
nepeceKaromecs, napauieIbHble U CKPELMBAOIIUECS PIMbIE

12 TlapamienbHOCTH MPSIMBIX U IDIOCKOCTEW B TIPOCTPAHCTBE: 1
napajesibHble IpsSIMbIe B IPOCTPAHCTBE; MapaIEIbHOCTh TPEX
TPSIMBIX

13 TlapamnenbHOCTH MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: 1

[TapaynenbHOCTB NPSAMOI U IIIIOCKOCTH
14 VYrawl ¢ coHanpaBlI€HHBIMU CTOPOHAMU 1
15 Vron mMexay npsMbIMU B IPOCTPAHCTBE



Ne Tema ypoka KonuuectBo uacos Hara DNEeKTpOHHBIE UPPOBBIE

/1 Bcero Koutponbubie [Ipaktnyeckue H3YICHHA 00pa3oBaTeNbHbIC
paboThI paboThI peCypChl

16 Yroa mMexmy NpsIMBIMH B TPOCTPAHCTBE
17 TlapamnenbHOCTb MJIIOCKOCTEH: MapaiebHbIe TIIOCKOCTH
18 CgBoiicTBa mapauIeIbHBIX MIOCKOCTEH

N

19 TIlpocreiimme MpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPAdIP,
Ky0, mapaiesnenune,

-

20 TIlocTtpoeHue ceueHU
21 TIlocTpoeHue ceyeHUui 1

22 KoutponbHas pabota no teme "[IpsimMbie U MIIOCKOCTH B 1 1
npoctpancTie. [lapamiensHOCTh IPSIMBIX U TUIOCKOCTEH"

23 TlepneHIUKYISIPHOCTD MPSIMOH U TUIOCKOCTH: MEPIICHANKYIISIPHBIE 1
IIPsIMBIE B IIPOCTPAHCTBE

24 Ilpsimble mapajjieabHble U MEPIEeHAUKYISIpHbIE K INIOCKOCTH
25 IlpsiMble mapaysienbHbIE U MEPIIEHANKYIAPHBIE K TNIOCKOCTH
26 Ilpu3Hak NepreHANKYJISPHOCTH MPSIMOM U TNIOCKOCTH

27 Ilpu3Hak NepHEHAMKYJISPHOCTH MPSIMOM U INIOCKOCTH

28 Teopema o npsMO NepHEHIUKYIISAPHOI MIO0CKOCTH

29 Teopema o npsMON NepHEHIUKYIISIPHOI MI0CKOCTH

30 Teopema o npsMOii EpHIEHIUKYJISPHOI JIOCKOCTH

N

31 TlepneHIUKYISIp U HAKIOHHBIC: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHue OT NMPSIMOM J0 INIOCKOCTH

32 IlepneHauKysip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU A0 IUIOCKOCTH, 1
paccTosiHKE OT MPSIMOM JI0 IIIIOCKOCTH

33 TlepneHIuKymIsip U HAKIOHHBIC: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, 1
paccTosiHue OT NPSMOM J0 MIIOCKOCTH

34 TlepnieHIUKYIIAp U HAKJIIOHHBIC: PACCTOSTHUE OT TOYKHU JI0 TUTIOCKOCTH, 1
pacCcTOsIHHE OT MPSIMOM JI0 TIIOCKOCTH

35 VYrubl B IPOCTPAHCTBE: YToJl MEXKAY NPSAMON U IIIOCKOCTHIO

36 JIByrpaHHbIi yroj, TMHEHHBIA YroJ JBYTPAHHOTO yTIia 1



Ne Tema ypoka KonuuectBo uacos Hara DNEeKTpOHHBIE UPPOBBIE

n/m Bcero Koutponbubie [Ipaktnyeckue H3YICHHA 00pa3oBaTeNbHbIC
paboThI paboThI peCypChl
37 JIByrpaHHBIH yroj, THHEHHBIA YTOJl IBYTPAHHOTO yTIia 1
38 IlepneHauKyJIAPHOCTH TUIOCKOCTEH: MPU3HAK NMEPICHANKYISIPHOCTH 1
JBYX IJIOCKOCTEH
39 IlepneHIuKyISAPHOCTD IUIOCKOCTEH: MPU3HAK MEPICHINKYIIPHOCTH 1
JIBYX TIJIOCKOCTEH
40 TleprneHIUKYISPHOCTH IUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH 1
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX NMEpHEHANKYIApax 1
42 TeopeMma o TpEX MEPHEHANKYIApax 1
43 TeopeMma o TpEX NMEpHEHANKYIApax 1
44 KontpoiabHas paborta no TeMaM "[leprneHauKyIsspHOCTb NPSMBIX U 1 1
wiockocTeil" u "YTiibl MeXIY NPSIMBIMU U IJIOCKOCTSAMU"
45 [loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHUKA, 1
BBINTYKJIbIE U HEBBIMTYKJIbIE MHOTOIPAaHHHUKH; pa3BEPTKa
MHOTOTpaHHHKA

46 Tlpusma: n-yrojpHas Ipu3Ma; IPaHU U OCHOBAHUS NPU3MEL; psiMast 1 1
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAS TOBEPXHOCTh MPU3MBbI

47 Tlapannenenunen, NpsMOYToJbHbIN NapauielenuIe] U ero ceoicrtea 1

48 Tlupamuna: n-yrojabHas MUpaMua, TPaHU M OCHOBAHHE MTUPAMU/IBI, 1
OOKOBast U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yced€HHas nupamMuaa

49 TlpaBuibHbIE MHOTOTPAHHUKH: TIOHSITHE TPABUIBHOTO 1
MHOI'OIPAHHMKA; [IPaBUJIbHAS [IPU3MA U NIPaBUIIbHAS IMPAMULIA;
NpaBUIbHAS TPEYToJbHAs MMPAMUAA U MPaBUIIbHBINA TETpadap; KyO

50 TIlpexacraBieHue o MPaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp, 1
JOJIEKa’Ip U UKOCAdIP.

51 CummMeTpus B MPOCTPAHCTBE: CAMMETPHSI OTHOCUTEILHO TOYKH, 1
IPSMOM, TUIOCKOCTH. DJIEMEHTHl CHMMETPHU B TUPaAMHIAX,
napasuieNienune1ax, NpaBuIbHbIX MHOTOIPAaHHUKAX

52 BeruncieHue 37€MEHTOB MHOTOTPaHHUKOB: PEOpa, TMaroHaH, YIJIbl 1



n/o

53

54

55
56
57
58
59
60
61
62
63
64
65

66

67
68

Tema ypoxka

[Tnomaas GOKOBO MOBEPXHOCTH U TTOJIHOM MOBEPXHOCTHU MPSMOMN
IPU3MBI, IUIOIIAb OCHOBAHH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH
IPSIMOM IPU3MBI

[Tnomaas OOKOBOI MOBEPXHOCTH U TIOBEPXHOCTH MPABUIILHON
IUpPaMU/Ibl, TEOPEMa O IUIOIAAN OOKOBOW OBEPXHOCTH YCCUEHHOM
UPAMU/IBI

Kontponbnas padota no teme "MHororpanHuku"

[Tonsitue 06 00BEME

O0BEM TUpamMuIbI

O0BEM TUpamMuIbI

O6bEM nupamMuIbl

O06bEM nupamMu bl

O06bEM IpU3MBI

O0BEM IPU3MBI

O0BEM IPU3MBI

KontponpHas padota o teme "OO0bEMBI MHOTOTPAaHHUKOB"

[ToBTOpenue, 06061eHne cuctemMarn3anus 3Hanui. [locrpoenue
CE€YCHU! B MHOTOI'PAHHUKE

[ToBTOpenue, 0600IIeHNEe ccTeMaTU3alus 3HaHWi. Beraucnenue

PACCTOSIHUIN: MEX/1y IBYMSI TOUKaMHM, OT TOUKH JI0 MIPSIMOM, OT TOUKH

710 MJIOCKOCTH, MEXKY CKPEIIMBAIOIIMMHUCS NPSMBIMU
Hroroas koHTpoJbHAsA paboTa

[ToBTOpeHnue, 06001IeHNEe cucTeMaTU3alus 3HaHuil. Berancnenue
YTJIOB: MKy CKPEIIUBAIOITUMUCS MPSMBIMHU, MEXTY TIPSIMOM 1
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXK/Y MIIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KUIIACC

Bcero KouTtposnbHbIe

R e T e e e e T o T S =

68

KomuuecTBo yacos JlaTta

paboThl

[TpakTnueckne H3YICHHUA
paboThI

DneKTpoHHBIE TU(POBHIE
00pasoBaTelibHbIC

pecypchl



10

11
12

13
14
15
16

Tema ypoxka

Codepa u map: HeHTp, paanyc, TMaMeTp; MIO0MIAAb MOBEPXHOCTH
cdepsl

B3anmMHoe pacrionioskeHue cepbl U TNIOCKOCTH; KacaTeIbHas
IJIOCKOCTH K cdepe; miomanb cheps

N3obpaxenue chepsl, mapa Ha mIockocTd. CedeHus mapa

Hunuaapudeckasi MoBEpXHOCTb, 00pa3yrolue HUIHHIPHUYECKON
MMOBEPXHOCTH, OCh IIMIIMHAPUYECKON TOBEPXHOCTHU

Hunuaap: ocHoBaHUs 1 OOKOBasi MIOBEPXHOCTH, 00pa3yroIiast u
OCh; TUTOIIAh OOKOBOM W TTOJIHOW MTOBEPXHOCTH

N3o0paxkenue muinHApa Ha TUIOCKOCTH. Pa3BépTka mumuHapa.
Ceuenus nunuHApa (MI0CKOCTHIO, NApAJUIEIbHON UITH
MEPIEeHIUKYIISIPHON OCH LIMITUH/IPA)

Konnyeckas noBepxHOCTh, 00pa3yrolie KOHHYECKOM
IIOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKON IOBEPXHOCTH

Konyc: ocHOBaHue 1 BeplInHa, 00pa3yolias U OCh; MIIOLIAlb
OOKOBOI1 U MOJIHON MOBEPXHOCTH

VY ceu€HHbIi KOHYC: 00pa3yrolIue U BHICOTA; OCHOBAHUS 1
OOKOBask MOBEPXHOCTh

N306paxkenne KoHyca Ha MI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (TUIOCKOCTHIO, TAPAIIJICIIBHOW OCHOBAHUIO, U
MJIOCKOCTBIO, IPOXOSIIEH Yepe3 BEPIIHHY )

KOM6I/IHaLII/I${ TCJI BpalllCHUSA 1 MHOT'OI'PAHHHUKOB

MHororpaHHMK, OMCAaHHBIN 0KO0JIO cepsl; cepa, BUCaHHAS B
MHOTOTPaHHUK WX B TEJIO BPALLECHUS

ITonsarue 06 00BEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEN
O06BEM IUIMHIpa, KOHYCa
O06BEM mrapa u mIomaas chepsl

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEKTY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00BEMAMHU MOT00HBIX TEJ

Bcero KouTtposnbHbIE

s

KomnmyecTBo yacos

paboThl

[IpakTnyeckue
paboTHI

JlaTa
WU3y4YCHUS

DeKTpoHHbIE HU(PPOBBIE
o0Opa3oBaTebHbIE PECYPCHI



Ne Tema ypoka KomnuuectBo uacos Hara DeKTpoHHbIE HU(PPOBBIE

/1 Bcero Koutponbuble Ilpaktnueckne H3YUCHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI
17 KoutponsHas pabora no temam "Tena Bpamenus" u "OO0beMbl 1 1
Ten"
18 BexkTop Ha MIIOCKOCTH M B IPOCTPAHCTBE 1
19 CrnoxxeHue u BBIYMUTaHUE BEKTOPOB 1
20 YMHOXXEHHE BEKTOpa Ha YHUCIIO 1
21 Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 1
[IpaBuio nmapamienenumnena
22 Pemenwue 3a7a4, CBSI3aHHBIX C MPUMEHEHHEM MIPABUI JEHCTBUH C 1
BEKTOpaMH
23 IlIpsmoyroiibHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 1
Koopaunartsl Bexktopa. [IpocTelimue 3agaun B KOOpAUHATAX
24 VYron mexay Bekropamu. CKaIpHOE TIPOU3BEICHUE BEKTOPOB 1
25 BrruncneHne yriioB MEXIy MPsIMBIMU M TUIOCKOCTSIMHU 1

26 KoopamHaTHO-BEKTOPHBIA METOJ MPHU PEIICHUH reoMeTprueckux 1
3a1a4

27 KoutposbHas paboTa 1o teme "BeKkTopbl M KOOPAMHATHI B 1 1
npoctpaHcTae"

28 TloBTOpeHwue, 0000MEeHNE U cUCcTeMaTH3aIUs 3HaHui. OCHOBHBIC 1
¢burypsl, hakTel, TEOPEMBI Kypca TNIAHUMETPHUU

29 TloBTOopenwue, 00600meHNE U cucTeMaTu3anus 3Hanuil. OcHoBHeie 1
(burypsl, GpakTbl, TEOPEMBI Kypca IJIaHUMETPUH

30 TIloBTOpeHHE, 0000IMICHUE B CUCTEMATH3AIUS 3HAHUI. 3a1a9u 1
HHaHI/IMeTpI/II/I 1 METOJbI UX peI_HCHI/IH

31 TIloBTOpenwue, 00600MIEHNE U CUCTEMATH3AIMS 3HAHUI. 3a1auu 1
IUTAHUMETPUH U METOJIbI X PCIICHHUS

32 TloBTOopeHwue, 0000MEeHNE U cUCTeMaTH3aIs 3HaHUi. OCHOBHBIC 1
¢burypsl, GakThl, TECOPEMbI Kypca CTEPEOMETPUHI

33 MHrorosast KOHTpoJbHas paboTa 1 1
34 TloBTOpeHwue, 0000IEHNE U CUCTEMATH3AINS 3HAHUI 1



Ne Tema ypoka KomnuuectBo uacos Hara DeKTpoHHbIE HU(PPOBBIE

n/m Beero Kontponsuble —IlpakThueckue HM3YUCHHS  00pa30BaTeIbHBIC PECYPChI
paboThI paboThI
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 0

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

®IrBHY «HcTuTyT cTpaTternm passutna obpasoBaHua»



