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MHNOACHUTEJBbHASA 3AIINCKA
PaGouas nporpamMma nmo maremarTuke s 11 kiiacca cocrapjieHa:

e Ha OCHOBEe (enepaJbHOro KOMIIOHEHTAa TOCYAapCTBEHHOI'O CTaHAapTa CpeaHero (IOJIHOTO)
o01ero oopa3oBaHus,
® [IPUMEPHOI MPOrpaMMBI TI0 MaTEMAaTHKE CPeHEro (TIOJTHOTr0) o0IIero oopa3oBaHus,

VueOHbii Kypc «MaremaTukay SBISETCS OJHUM M3 Haubojiee 3HAYUMBIX B IMPOTPAMME CPEIHErO
001ero o0Opa3oBaHUsl, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEYMBACT HMHCTPYMEHTAIbHYIO 0asy yis
U3YUYCHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOi CTOPOHBI, (GOPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIUICHHE OOYyYarolMXCs HAa YPOBHE, HEOOXOAMMOM JUIsi OCBOSHHUST WH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CJIIOBECHOCTH M JIPYTMX IUCHUIUIMH. B pamkax JaHHOrO y4eOHOro Kypca oOyuaroiuecs
OBJIQJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMCHHOM HAyKH, KOTOpas (OpPMYJIHUPYET CBOU JOCTHIKCHHS B
MaTeMaTHYECKOH popme.

I'nagnoit uenvto obpazosanus sSBISETCS pa3BUTHE PEOEHKA KaK KOMIIETEHTHOH JHMYHOCTH IyTEM
BKIIIOUCHUSI €r0 B PA3JIMYHBIC BHJBI IICHHOCTHOW YEJIOBEUYECKOW MACSITeNbHOCTH: Y4E0a, IMO3HaHUS,
KOMMYHHUKAIHs, TpoeCCHOHATBLHO-TPYIOBON BHIOOD, IMYHOCTHOE CAaMOPAa3BUTHE, IEGHHOCTHBIE OPUEHTAIIHH,
MOKCK CMBICIIOB JKU3HENEATENbHOCTH. C 3THX MO3UIMKA 00y4yeHUE pacCMaTPUBACTCS KaK MPOIECC OBIIAJCHUS
HE TOJIbKO OIPEIEJICHHONM CyMMOW 3HaHUH M CUCTEMOM COOTBETCTBYIOLIMX YMEHHMM M HABBIKOB, HO U KaK
MPOLIECC OBJA/ICHNUS KOMIIETEHIIUSIMU. DTO ONMPEACTUIIO Heau 00yueHUs: MaTeMaTHKe:

® c¢popmuposanue npeocmagnenuii 0 MaTEMATUKE KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, CpEACTBE
MOJICJIMPOBAHUS SABJICHUM U MPOIIECCOB, 00 MACSIX U METOJaX MaTEeMATHUKU;

® pazeumue JOTMYECKOTO MBILIUICHUS, IPOCTPAHCTBEHHOI'O BOOOpPAXEHHUs, AITOPUTMUYECKON KYJIBTYpBHI,
KPUTUYHOCTH MBILIUIEHUs] HA YPOBHE, HEOOXOJUMOM JUIst Oyayiiei nmpodeccuoHaIbHON AEATeNbHOCTH, a
TaKXKe [OCIIEYIOIEro 00y4eHuUs B BBICIIEH ILIKOJIE;

® 0g1aA0CHUE MAMEMAMUYECKUMU 3HAHUAMU U YMEHUAMU, HEOOXOIUMBIMH B IIOBCEIHEBHON JKU3HU, AJIs
U3YYEHHUs IIKOJbHBIX E€CTECTBEHHOHAYYHBIX JUCIHUIUIMH Ha 0a30BOM YpOBHE, ISl IOJyYEHUs
o0pa3oBaHus B 007aCTAX, HE TPEOYIOIUX YIIIyOJIeHHON MaTeMaTH4eCKOl MOATOTOBKY;

® gocnumanue CpcACTBaMU MATCMATUKH KYJIbTYPbl JTUYHOCTH, TOHUMAHUA 3HAYUMOCTU MATCMATHUKU IJIsd
HAaYYHO-TCXHHUYCCKOI'0 IMporpecca, OTHOMICHUA K MAaTEMAaTUKE KaK K 4aCTH O6HI€‘I€J'IOB€‘~IGCKOI\/'I KYJbTYPBI
Uepe3 3HAKOMCTBO C HCTOpHeﬁ Pa3BUTHA MATCMATUKHU, 3BOHIOI_II/IGI‘;I MAaTEMAaTUYCCKUX I/I,ZLCI\/’I.

IJeny w3yueHuss Kypca MaremMatuku B 11 Kkimacce — cuUCTeMaTHYecKoe H3ydyeHHe (QYHKIMH Kak
Ba)XKHEHIIIEr0 MaTeMaTHYeCKOro OOBEKTa CpeJICTBaAMM anreOpbl M MaTEeMaTUYeCKOro aHajiu3a, PacKpbITHE
HNOJUTEXHUYECKOTO M MPUKJIAJHOTO 3HAUYEHUS OOLIMX METOJI0OB MaTeMaTHKH, CBA3aHHBIX C HCCIIEOBAHUEM
(GyHKIIMH, TOATOTOBKAa HEOOXOIMMOT0 anmnapara /i U3y4eHHsI TeOMETPUH U (PU3HKU.

Kypc xapakTtepusyercss coJepKaTelbHbIM pACKpbITUEM TIOHATHHM, YTBEpPKACHUH U METOJIOB,
OTHOCAIIUXCA K HaydaJlaM aHaJiin3a, BBIABIICHUEM HX HpaKTHHGCKOﬁ 3HAa4YUMOCTH. HpI/I HU3YUCHUU BOIIPOCOB
aHaJIM3a MIMPOKO MCIIONIB3YETCS HATJISTHBIE COOOPaKeHNs. Y POBEHb CTPOTOCTH HM3JIOKEHHUS OMPEAEIIETCS C
y4éToM 001eo0pa3oBaTenbHON HANpaBICHHOCTH H3YYCHHS Hadal aHajiW3a W COTJacyercss C ypOBHEM
CTPOTOCTH TPUJIOKEHUN H3ydaeMOro MmaTepuana B CMEXKHBIX JAUCHUIUIMHAX. XapaKTepHOH 0COOEHHOCTHIO
Kypca sIBIISIETCS CHCTeMaTH3amus M 000OIIeHHWe 3HAaHWW YYaIuXxcs, 3aKpeluieHHe W Pa3BUTHE yYMEHUH W
HaBBIKOB, MTOJYYEHHBIX B Kypce ainreOphbl, YTO OCYIIECTBISIETCS KaK MPU U3y4eHUH HOBOTO MaTepuaia, Tak U
IpY IPOBEIEHNH 00001IAI0NIETr0 MOBTOPEHHUS.

Vyamuecss cUCTeMaTHYeCKU N3Yy4arOT TPUTOHOMCTPUUCCKHEC, IMOKa3aTCIIbHYIO H JIOFapI/I(I)MI/I‘{eCKy'IO
(I)YHKI_II/II/I n ux CBOI‘/’ICTBa, TOXACCTBCHHBIC npeo6pa3OBaHI/151 TPUTOHOMCTPHUYCCKUX, IIOKA3ATCIbHBIX U
J'IOl"apI/I(bMI/I‘-ICCKI/IX BBIpa)KCHI/Iﬁ U UX MPUMCHCHUC K PCHICHUIO COOTBCTCTBCHHBIX ypaBHCHI/Iﬁ U HCPABCHCTB,



3HAKOMSTCA C OCHOBHBIMM MOHSATHSIMH, YTBEP)KICHHUSMH, alllapaTOM MaTeMaTH4eCKOro aHajlu3a B 00bEMeE,
MO3BOJISIOIIEM MCCIIE0BATh 3JeMEHTapHble (YHKIMU M peuaTh MpoCTeHIIne reoMeTpuieckue, Gpusnueckue
U ApYTUE NPUKIIAIHBIE 3aJa4H.

[Ipu 3TOM pemaroTcs cieayomue 3a1aun:

e CHUCTEMAaTU3alMs CBEACHUM O 4YUCIAaX; M3YyYEHUE HOBBIX BHJIOB YHUCIIOBBIX BBIPAXKEHUN U
GopMyi; COBEpUICHCTBOBAHHME MPAKTUYECKHX HABBIKOB W BBIYUCIUTEIBHOUW KYIBTYpPHI,
pacliupeHre ¥ COBEpIICHCTBOBAaHUE alredpanyeckoro amnmnapara, c(GOPMHUPOBAHHOTO B
OCHOBHOM IIKOJE, U €ro INPUMEHEHUE K PEIICHHI0 MATEeMaTU4YECKUX M HEMAaTEMaTHYECKHX
3a/1ad4;

® pacHIMpeHHe W CHUCTeMaTu3alus OOIMX CBEeNeHHH O (YHKIOUAX, TMOMOJIHEHHE Kilacca
U3ydaeMbIX (YHKIMHA, WUTIOCTpalMs IIHPOTHl TNPUMEHEHUs (QYHKUUH Ui OMHMCAaHUS U
W3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

® Dpa3sBUTHE  IPEICTABICHUM O  BEPOATHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTSAX B
OKPY’KalIlleM MHpPE, COBEPLICHCTBOBAHME HHTEJUIEKTYAJIbHBIX M PEYEBBIX YMEHHH IyTEM
o0oramieH1s: MaTeMaTU4eCKOro A3bIKa, Pa3BUTHUS JIOTHUECKOTO MBIIICHUS.

Ha ocnHoBanuu TpeboBanuii ['ocymapcTBeHHOro 00pa3oBaTeNbHOrO CTaHAAPTA B COAEPKaHUU paboueit
OporpaMMbl  MPEAINOJaraeTcss  peajn3oBaTh aKTyalbHbIE B HACTOSIIEe BpPEMS KOMIIETEHTHOCTHBIM U
NESATENIbHOCTHBIN TMOAXO0/bI, KOTOPHIE ONPEICISIIOT 3a1a4H 00yYeHH s

- npuoOpeTeHue 3HAHUW U YMEHUM [UIsl UCHOJb30BAaHUS B IPAKTUYECKOM JESITENBHOCTH H
IIOBCEIHEBHOM JKH3HY;

- OBJAJEHHE CIOCOO0AMHU T03HABATEIbHOH, HH(POPMAIMOHHO-KOMMYHUKATUBHOH W pedreKCUBHON
JESTEIIBHOCTEH;

- OCBOEHHE NI03HAaBaTENbHOM, NH()OPMALIMOHHONW, KOMMYHUKATUBHOM, pe()JIEKCUBHON KOMIIETEHIUI.

Ha u3yuenune yuebHoro kypca «Marematuka» otBoauTcs 252 yaca: (7 4acoB B HENEIIO).

06mevue6uble YMEHUSA, HAGbIKU 1L CROCOObL 0esAMEeIbHOCHLU

B xome ocBoeHMs cOAepXkKaHUSA ~MAaTEMaTHYECKOro O00pa3oBaHMs — ydallluecs  OBJIAJEBAIOT
pa3sHOOOpa3HBIMU CIIOCOOAMU IEATEILHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIBIT:

® [IOCTPOCHHUS M MCCIIECIOBAHUS MATEMAaTUYECKUX MOJEICH I ONUCAaHUA U PEUICHUS IPUKIAIHBIX
3a/1ad4, 3a7a4 U3 CMEXHBIX JUCLUILINH;

® BBINOJIHEHUS U CAMOCTOSITEIIbHOTO COCTABJICHUs AITOPUTMHUYECKUX INPEAIUCAHUN M MHCTPYKLUUN Ha
MAaTe€MaTHYECKOM MAaTepHalle; BBIITOJHEHUS DPACYETOB IMPAKTHYECKOTO XapaKTepa; HMCIOJb30BaHUS
MaTeMaTHYeCKuX (popMyi M caMOCTOATENBHOTO COCTaBICHUS (POPMYIT Ha OCHOBE 0000IIEHNS YaCTHBIX
CIIy4aeB U DKCIEPUMEHTA;

® CaMOCTOATEJIbHOM paboThI C UCTOYHUKAMH HH(pOpMaMK, 0000IIEHUS M CUCTEMAaTU3aIUH TT0JTy4YEeHHON
uH(OpMaIUY, UHTETPUPOBAHUS €€ B TMYHBIN OIBIT;

® [IPOBEJICHUSI JIOKA3aTENbHBIX PACCYXACHHUH, JIOTMYECKOro OOOCHOBAHMS BBIBOJOB, pa3IUUYCHUS
JIOKA3aHHBIX U HEIOKa3aHHBIX YTBEP)KJIEHHH, apryMEHTHPOBAHHBIX U SMOLMOHAIBHO yOEeTUTEIbHBIX
CYKJICHUN;

® CaMOCTOSITEIIbHOM U KOJUJIEKTUBHOW JEATEIBHOCTH, BKIIIOUYEHHS CBOMX PE3YyJIbTaTOB B PE3YJILTATHI
paloThI TPYIIIBI, COOTHECEHUE CBOETO MHEHHSI C MHEHHUEM JIPYTUX YYaCTHHUKOB y4eOHOIO KOJUIEKTHBA
1 MHEHHEM aBTOPUTETHBIX HCTOYHUKOB.



COJAEPKAHUE OBYYEHUSA
Aureopa.

Yuciia 1 BBIYMCICHUSA

Hatypanbnble u uensie yncina. [[puMenenue npu3HakoB JEIMMOCTH LENbIX YHCes, HAanOOIbIIHM 001uit
nemurens (manee — HOJl) u mHanmenpinee obmiee kpatHoe (nainee — HOK), octaTkoB 1Mo MOAy:o, aaropurMa
EBknupaa uist perieHys 3a/1a4 B LIEIbIX Ynciax.

KommiekcHble yncna. Anredpanyeckasi U TpPUrOHOMETpUYecKas (OpMbl 3aIIMCH KOMILJICKCHOTO YHUCIIa.
ApudmeTnueckre ornepaluu ¢ KOMIUIGKCHBIMU 4uciaMd. M300pakeHWe KOMIUIEKCHBIX YHCEN Ha
KOOpAMHATHOU M1ockocTH. @opmyna MyaBpa. KopHu n-oil ctenenn u3 KOMIUIEKCHOro yuchia. [Ipumenenue
KOMIUIEKCHBIX YHCEN I PelIeHUs (PU3NYECKUX M TeOMETPUUECKUX 3a]1ad.

YpaBHeHus1 M HepaBeHCTBA

Cucrema M COBOKYNHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUA.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUH C IOMOIIBI0 TPUTOHOMETPUUECKOH OKPYXKHOCTH.
Pemenune TpuroHoMeTpruueCcKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX U JIOTapu(MUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METOJbl PELIEHUS CHUCTEM U COBOKYIHOCTEH palOHaJbHBIX, WPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHrne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3ajady M 3ajad u3
pa3IUYHbIX 00JaCTe HAyKU U pealibHOM JKU3HU, MHTEPIIPETALUS [T0JIyYEHHBIX PE3YJIbTaTOB.

DYyHKIUHN U T'PaPUKH

['paduk xomnosunmu GyHkuid. ['eomerpudeckre oOpas3bl ypaBHEHH U HEPABEHCTB Ha KOOPAMHATHOMN
MJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpapuKH.

['padmueckue MeToAbl pelIeHHs] YpaBHEHUN M HepaBeHCTB. I'paduyeckue METoAbl pelieHus 3ajad C
napameTpamH.

Hcnonb3oBanue rpadukoB GyHKUMN A8 MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PELICHUH 3a]1a4 U3 IPYTUX yU4EOHBIX MPEAMETOB U peaabHON KU3HU.

Hauyana maTeMaTH4yeckoro aHajimsa

[TpuMeHeHne TPOU3BOTHOM K MCCIeI0BaHNIO (DYHKIIMI HAa MOHOTOHHOCTB M 3KCTpeMyMbl. Haxoxaenue
HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYSHHU HelpephIBHON (DYHKITUU Ha OTPE3KE.

[IpuMeHeHre MPOW3BOJHOW JUISI HAXOXKJEHHUS HAWIy4YlIero peuieHus B MPUKIAIHBIX 3ajadax, Uit
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (POpMYIIOi MK rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. IlepBooOpaszHble 31eMEHTapHBIX (GYHKIHUH.
[TpaBuna HaX0Xk/I€HUS IEPBOOOPA3HBIX.

WNuterpan. 'eoMeTpudeckuii CMBICT UHTETpasia. Beruucienune onpeaenéHHoro HHTerpaia mno Gopmyse
Herorona-JleiiOuuma.

[TpumeHeHne uHTErpaia A HaXO0XACHUS TUIOIaIel TUIOCKUX GUTYp U 00BEMOB FEOMETPHUECKUX Tell.

[Tpumepsr pemenuit AuddepeHnnaibHbpIX ypaBHeHHH. MaTemMaTudeckoe MOAETUPOBAHUE DPeaTbHBIX
MIPOIIECCOB ¢ MOMOIIBIO A dHepeHIInaTbHBIX YPaBHEHUH.

I'eomeTpusi.

Tena Bpamenus
ITousTH: MUINHAPHUYCCKAsA IMOBEPXHOCTb, KOHHUYCCKAs ITOBEPXHOCTD, C(i)epnquKaﬂ IMOBEPXHOCTD,
oOpa3yromue noepxHocteid. Tena BpalieHus: MIWIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe



pacniosiokeHue cepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cepe. M300paxeHne Ten BpalleHUs Ha
iockocT. Pa3BépTka nnnuHapa u konyca. CumMerpus cepsl U mapa.

O6Bém. OcHoBHBIE cBOIcTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIBHOTO HapalljIeNenuneaa 1
cienctBus U3 He€. OOBEM MPSMON W HAKJIIOHHOM MPHU3MBI, MWJIMHIpA, MUpaMHuIbl U KoHyca. O0béM mapa u
I1apOBOTO CErMEHTA.

Kom0OuHanuu ten BpamieHus U MHOrorpaHHukoB. Ilpu3ma, BonucaHHas B LMJIMHAP, ONMCAHHAs OKOJIO
mwmHapa. [lepeceuenue cdeprl u mapa ¢ miockoctbro. Kacanue mapa u cdepsl miockoctero. [lonsrue
MHOI'OI'paHHMKA, OIIMCAHHOT'0 OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WM TEJIO BPALCHHUS.

[Tnomaap MOBEpXHOCTH LMIMHAPA, KOHYca, miomanb chepsl u e€ yacreil. [logobue B mpocTpaHcTBe.
OtHomenue 00bEMOB, IIIOHIACH TTOBEepXHOCTEH MOoA0OHBIX (uryp. [IpeodpazoBanue mogo0us, TOMOTETHSI.
Pemenue 3a1a4y Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHue ceueHMii MHOTOIPAaHHMKOB M TeJl BpAIIEHUA: CEUeHMs] LWIMHApa (HapajjielbHO U
HNEPIEHIUKYJIIPHO OCH), CEYEHUs KOHyca (MapajulejbHbleé OCHOBAHMIO U IPOXOASIIME uepe3 BEPIIUHY),
CEYEHHUs 11apa, METOJIbl IIOCTPOEHUSI CEUEHUIN: METOJI CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IIepeHoca CeKyUIeH MI0CKOCTH.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npocTpaHcTBe. Onepanuu Hajx BEKTOpaMu. BekTopHoe yMHO)KeHHE BeKTOpoB. CBOMCTBa
BEKTOPHOTO yMHOXXeHHUA. lIpsmoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BEKTOpa.
Paznoxenue Bekropa o 0azucy. KoopinHaTHO-BEKTOPHBIN METOJ IPU PELLIEHUU T'€OMETPUUECKHX 3a/1au.

JBu:KEeHUS B IPOCTPAHCTBE

JBwxenuss npoctpaHctBa. OtoOpaxenus. JBuwkeHus u paBeHCTBO (¢uryp. OOmmue cBoiicTBa
JBWKCHUU. Buabl NBUKEHUI: MapajuleIbHbIN IEPEHOC, LEHTPAIBbHAS CUMMETpPHs, 3€pKajbHas CHUMMETPUs,
OBOpOT BOKpYT npsiMoil. [IpeoOpazoBanus nogobus. [psmas u cepa Diinepa.

DJieMeHThI TEOPUH BEPOATHOCTH U CTATUCTUKH.

UucioBble XapaKTEPUCTHKU CIy4YalHBIX BEJIMYMH: MaTEeMaTUYECKOE OKHUJAHUE, IUCIEpPCUs U
CTaHJapTHOE OTKJIOHEHHE. [IpuMepbl NpUMEHEHUSI MaTEMAaTUYECKOT0 OXKUIAHUsA, B TOM YHCIIE B 3a/adax U3
MOBCEHEBHOM JKM3HU. Maremarnueckoe OKHJIaHWe OWHApPHOW CiIy4ailHOM BeJMYMHBI. MareMaTruyeckoe
OKHMJIaHWE CYMMBI CIyYalHBIX BETUYMH. MaTeMaTH4YeCKOEe OXHUJAHUE WM JUCIEPCUS T€OMETPUYECKOTO U
OMHOMHUAIBHOIO paclpeaeneHui.

3aKoH OOJBIITUX YKCEN U €T0 POJIb B HAyKe, MPUPOE U 001IecTBe. BRIOOpOUHBII METOT MCCIEI0OBAHUIA.

[Ipumepsl HEnpepbIBHBIX ClIy4dyalWHbIX Beau4yuH. [loHsATHE O MJIOTHOCTH pacmpeneieHus. 3ajaayu,
MPUBOASAIINE K HOPMAJIbHOMY pacnpeaeneHuto. [[oHaTre 0 HopMaabHOM paclpeeIeHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN O00YYarOIIerocsi Kak akTUBHOI'O W OTBETCTBEHHOI'O WJIeHa
poccuiickoro oOmiecTBa, MpPEICTaBICHUE O MaTeMaTHYeCKUX OCHOBaX (YHKLUHOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHHWH, TMPOIEAYp TpakIaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHHue
B3aMMO/IEHICTBOBATH C COLMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUH € UX (DYHKIMSMHU U Ha3HAUECHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKOM IPayKAAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSIIEMY
POCCUICKON MAaTeMAaTHKH, IEHHOCTHOE OTHOLIEHUE K TOCTHKEHUSAM POCCUMCKNX MAaTEMAaTUKOB U POCCUNCKOU
MaTeMaTHYECKOM IIKOJbI, HMCIOJIb30BaHUE OSTHX JOCTIKEHHM B JPYruxX HayKax, TEXHOJOTHsxX, chepax
9KOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapo/a, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
9TUYCCKOI'0 MOBCACHUA, CBA3AHHOI'O0 C MPAKTUYCCKUM IMPUMCHCHUCM IIOCTI/DKGHI/Iﬁ HAayKHM U ACATCIIBHOCTBIO
y4€HOT0, OCO3HAHHE TUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYHBOTO Oy yIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajJa4, pemeHHﬁ, paccyncz[eHm”I, BOCIIPUUMYMUBOCTL K MATCMATUYCCKHMM AaCIICKTaM pPa3JIMYHbIX BHI0B
HCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHHUS NPUMCHATH MaTeMaTHYECKHWE 3HAaHMS B MHTEpecax 3JI0pOBOTO U
Oe3omacHOro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MHTAHUE,
cOaaHCUPOBAaHHBI PEXUM 3aHATUH M OTAbIXA, peryispHas (uznyeckas aKTUBHOCTD), (uzmueckoe
COBEPIIICHCTBOBAHUE TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JACSITEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TpPYAy, OCO3HAHHE IICHHOCTH TPYIOTIOOWS, HHTEpeC K pa3Iu4yHbIM cdepam
npo¢eCCHOHATIBLHON /IEATENIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ MPUIOKEHHUSIMHU, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIelt nmpodeccuu U peamrn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIJIaHbI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEU KHU3HHU,
TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B PCHICHUUN ITPAKTUYCCKUX 3aaa4 MaTeMaTHIECKOU HaITPaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphl, MOHUMAHHE BIMSHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE TIPHPOAHOM M COIMAIBHOM Cpeibl, OCO3HAHWE TJIOOAIBHOrO XapakTepa
OKOJOTUYCCKUX HpO6JIeM, OopucHTauusA Ha NPUMCHCHUC MAaTCMAaTHYCCKHUX 3HAHUHU IJI1 pCHICHHA 3ada4 B
00JIaCTH OKpYXKAIoleH Cpelbl, MJIAHUPOBAHUE IOCTYIIKOB M OIEHKH WX BO3MOXXHBIX IOCIECACTBUN ISt
OKPYKAaroIlIel Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U
OOIIECTBEHHON MPAKTHKH, MMOHMMAaHWE MaTeMaTHYeCKOW HayKd Kak c(epbl 4ellOBEUeCKOW MAesATENbHOCTH,
9TanoB €€ pa3BUTHUS W 3HAYMMOCTH JJIS DPAa3BUTHUS ITUBHIIM3AIMH, OBIAJICHUE S3BIKOM MaTEMaTHKH W
MaTeMaTUYeCKON KyNbTypOH KakK CpEICTBOM IO3HAHHS MHpPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/1bHBbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble 1oruyeckue neiicTBus:

BBISBIISAITh W XapaKTE€pPU30BaTh CYLIECTBEHHbIE IPH3HAKW MAaTEMAaTUYECKUX OOBEKTOB, IOHATHH,
OTHOIIECHUHA MEXIYy MOHATUSAMH, (OPMYIMPOBATH OIpPENCICHUS MOHATUN, YCTaHABIMBATH CYIIECTBEHHBIN
IpU3HAK KJIAaCCU(PHUKAIIMU, OCHOBaHMS JIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOI0 aHAIIN3a;

BOCIPUHUMATh, (OPMYIUPOBATh U NMPEOOPA30BBIBATH CYKJEHUS: YTBEPAUTENIbHbIE U OTPHUIATEIbHBIE,
€/IMHUYHbIE, YaCTHbIE U O0IIHE, YCIIOBHBIE;

BBISBIISITh MaTe€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M W NPOTHBOpeuMs B (akTaX, JaHHBIX,
HAOJIOJIEHUSX U YTBEPXKACHUAX, PeAJiaraTb KpUTEPUH U1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOYEHNUH 110 aHAJIOTHH;

IPOBOAMTH CaMOCTOSITEIbHO JOKAa3aTEJIbCTBA MAaTEMATUYECKUX YTBEPKACHUM (TMpsSMblE U OT
IPOTUBHOI0), BBICTPAWBATh apryMEHTAllMI0, MPUBOAUTH MNPUMEPhl U KOHTPHOPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJIEHUS U BHIBOJbI;

BbIOMpaTh croco0 penieHus: yueOHo 3a1auu (cpaBHUBATh HECKOJBKO BapUAaHTOB PELICHMS], BHIOMPATh
HanOoJee MOAXOAIUN ¢ yYETOM CaMOCTOSITETILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue NeHCTBHUA:



UCIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUI MHCTPYMEHT IO3HaHMA, (POPMYIMPOBATH BOIPOCHI,
¢uKcupyoomue NpoTUBOpeUHe, MpoOIeMy, yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIA JKCIEPUMEHT, MCCIEAOBAHUE IIO YCTaHOBIEHUIO
0COOEHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SBJIECHUS, IPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSMHU, IPOLIECCAMY;

CaMOCTOSTENILHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOABI 10 Pe3yIbTaTaM NPOBEIEHHOTO HAOIIOACHHU I,
UCCIIEI0BaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MTOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB 1 0000OIICHUH;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIIBUTaTh IIPEIIIOJIOKEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHUSIX.

Pabora ¢ unopmanmeii:

BBISBIIATH €(UIMTHI UH(OPMALMM, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOIPOC U AJIS PEIICHUS
3aJa4H;

BBIOMpPATh MH(POPMAIMIO M3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3HPOBATH, CUCTEMATH3UPOBATh M
UHTEPIPETHPOBATH MHPOPMAIUIO Pa3IMYHBIX BUJIOB U ()OPM MPEICTABICHHUS;

CTPYKTYpPUPOBaTh HH(MOpMALMIO, MPEACTaBIATh €€ B pa3iIMuHbIX (opMax, HIUIIOCTPUPOBAThH
rpauyecKu;

OLICHUBATh HAJEKHOCTh UH(POPMALIMU 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (POPMYIIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BbIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS I10
XOJly pelIeHus 3a7a4l, KOMMEHTUPOBATb [10Jy4YEHHbIN pe3ysbTar;

B X0Jle 0OCYXKIEHHUs 3a/aBaTh BOIPOCHI II0 CYILIECTBY OOCYKAaeMOM TeMbl, IPOOJIEeMbl, peliaeMoil
3a/1a4yM, BbICKA3bIBaTh MJIEU, HALIEJICHHBIC HA MTOMCK PEIICHHUS, COIIOCTABIIATh CBOM CYKIEHUS C CYKICHUSIMU
JIPYTrUX YYacTHUKOB AHMANOra, OOHapyXKHWBaTh pa3jiMyhe M CXOJACTBO TO3WIUH, B KOPPEKTHOH (opme
(bopMynUpoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS;

IPECTaBIATh Pe3yJbTaThl PELICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBAHUS, IPOEKTA, CAMOCTOSITEIbHO
BbIOMpaTh OpMAT BBHICTYIIJICHHUS C YUETOM 3a/1a4 MPE3EHTALUU U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTABIIATH IUJIAH, aJTOPUTM pPEIISHHs 3aJadd, BHIOMPATh CIIOCOO pEHmIeHHS C y4ETOM HMEIOIIMXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBO HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIAJIETh HABBIKAMU TI03HABAaTENbHOW pe(IeKCHM KaKk OCO3HAHUS COBEPUIAEMBIX JEHCTBHHA U
MBICIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB, BIIA/IETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS TIporiecca 1
pe3ynbTaTa perieHuss MaTeMaTHYeCKON 3aauH;

NPEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPU PELICHUH 3a/1adl, BHOCUTh KOPPEKTHBHI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWUBATh COOTBETCTBHE pE3yJbTaTa LEIH W YCIOBUSAM, OOBSCHATH NPUYMHBI IOCTIDKEHHS WIIH
HEJIOCTHKEHHUS PE3YJIbTAaTOB JAEATEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHIWBUAYAJIFHOW DPAaOOTHI TPU pEIICHUH
y4eOHBIX 3a/a4, MPUHUMATH IIeJh COBMECTHOW IeSTENFHOCTH, IUIAHUPOBATH OPTaHU3AIlMI0 COBMECTHOMH
paboThl, pacnpenensaTh BUABI padOT, TOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (popmax paboTel (0O0CykaeHHS, OOMEH MHEHUH, «MO3TOBBIE HITYPMBI» U
WHBIE), BBITIOIHATH CBOIO YacTh Pa0OTHI U KOOPAMHUPOBATH CBOW JCHCTBHUS C APYTUMH WICHAMH KOMAaH]IHI,



OIICHMBATh KauyeCTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM y4aCTHUKAMHU
B3aUMOJIEVCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 11 kjacce oOyyaromMiCs MONYYUT CICAYIOIIME MPEAMETHBIC Pe3yJbTaThl 110
OTJEeNFHBIM TEMaM pabodell mporpaMMbl y4eOHOTO Kypca «MaremaTukay:

Aunreopa.

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: HATYypaJIbHOE M LIEJIOE YKMCIIO0, MHOXKECTBA HATYPaJTbHBIX U LEJBIX
4Kcell, UCNOJIb30BaTh Npu3HaKku aeaumoctu nenbix yuces, HOJ n1 HOK nHarypanbHbIX uMcen aias peleHus
3aJa4, IPUMEHATh anroput™ EBkinnna;

CcBOOOJIHO OIIEpUPOBATh IMOHATHEM OCTaTKa IO MOJYJII0, 3alIMChIBaTh HaTypaJlbHbIE YHCIIA B PA3IMUHBIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJTHO ONEpUPOBATh TMOHATHAMHU: KOMIUIEKCHOE€ YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCE,
NpPEICTaBIATh KOMIUIEKCHBIE YHCla B aureOpandeckodl M TPUIOHOMETPUYECKOW (opMe, BBINOIHAT
apudMeTHUeCKUe onepaly ¢ HUIMU M H300pakaTh Ha KOOPIAMHATHOM IJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZHO ONEpPUPOBATh IMOHATHUSMHU: HPPALUOHAIbHBIE, IIOKa3aTelIbHblE U Jorapudmuyeckue
HEPABEHCTBA, HAXOAUTH UX PELICHUs C IOMOILIbI PABHOCHIBHBIX [IEPEXO/0B;

OCYILECTBIIATh OTOOP KOPHEH NpH peIIeHNH TPUTOHOMETPUUYECKOI'O YPaBHEHHUS;

CBOOOJHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAMMBbIE
(GopMyJIbl ISl pEIIEeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH TMOHATHSIMU: CHUCTEMAa M COBOKYIIHOCTb YypPaBHEHMH U HEPABEHCTB,
PaBHOCHUJIBHBIE CHCTEMBl U CHCTEMBI-CIEACTBHUS, HAXOOUTh PEIIEHUS CHCTEMBI U COBOKYITHOCTEH
palMoHaATBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapU(MUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh parroHalbHbIE, HPPALMOHAIBHEIE, TOKAa3aTeIbHbIE, JOrapUPMHUUECKUE U TPUTOHOMETPUIECKHE
YPaBHEHHUS U HEPABEHCTBA, COAEPIKAIINE MOLYJIH U NIapaMETpPbI;

OPUMEHATh IpaduyecKkue METOJbl Ui pELIeHUs YpaBHEHUH M HEPaBEHCTB, a TaKkKe 3a7ad C
napaMeTpamy;

MOJIEJIMPOBaTh peajbHble CUTyallMd Ha S3bIKE aireOpbl, COCTAaBJIATh BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3a/layM, MCCIEN0BAaTh IOCTPOECHHBIE MOJEIN C MCIOJIb30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATh MOJYyYEHHBIH pe3yibTar.

DYyHKIUHA U TPaPUKH:

CTpOUTHh TpapuKH KOMMO3UIUK (YHKIUA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS W CBOMCTB
KOMITO3ULIUH JIBYX (PYHKLIUH;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHOM MIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHSTh QYHKIUHU AJI1 MOJIETMPOBAHUS U UCCIIEI0OBAaHUS pealbHBIX MPOIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (YHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMY HEPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOIHYIO NIl HaXOXKJIEHUS HAWIYYIIEro pelleHus B MPUKIATHBIX, B TOM 4YHCIIE
COLIMAJIbHO-OKOHOMMUECKUX, 3a7adax, A ONPENENIEHUs CKOPOCTH M YCKOPEHMs IHpOIecca, 3aJaHHOTO
dbopmynoit unm rpadpukom;

CBOOOZHO OMEpUPOBaTh MOHATUSIMM: IE€pBOOOpa3Hasl, ONpPENENEHHBI HMHTErpaj, HaXOAUTh
nepBO0Opa3HbIe 3JIEMEHTAPHBIX PYHKIMM U BBIYUCIATH HHTErpai no ¢popmyie Herotona-JleloHua;

HAXOJUTh IJIOLAAN MIIOCKUX (GUTYp U 00BEMBI TEN ¢ TOMOIIbIO UHTETpaIa;

UMETh  IPEACTABICHUE O MATEMaTMYeCKOM  MOJCIMPOBAHWM HAa IPHUMEPE  COCTABIEHUSA
muddepeHIaIbHbIX ypaBHEHUH];



peuiaTh NPpUKIaJHbIC 3a4a4d, B TOM YHCJIC CONUAJIbHO-3KOHOMHUYCCKOTO 1 (1)I/IBI/I‘IGCKOFO XapakTepa,
cpeacTBaMu MaTCMaTUUICCKOTO

I'eomeTpus:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU, CBSI3AHHBIMU C IMUIMHIPUYECKOM, KOHHMYECKON U cdepudeckoin
MOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MTOJIYUEHUS;

OTIEpUPOBATH MOHIATHUSIMH, CBSI3aHHBIMH C TEJIaMH BPAICHHUS: IIIIUHAPOM, KOHYCOM, cPepoil u mapom;

pacro3HaBaTh Tena BpalieHus (IIMHIP, KOHYC, cdepa u map) u 00bICHATH CIIOCOOBI TIOTYYSHUS Tel
BpallleHUs;

KJIaCCU(UIIMPOBATh B3aUMHOE PACMoI0KeHUe cephl U MII0CKOCTH;

BBIUMCIIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHHUKOB W Tell BpamieHus, OOBEMBI W IUIOMIATU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIIICHUS, TEOMETPUICCKUX TEJ ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBA3aHHBIMHU C KOMOMHALMSAMY TEJ BPALICHUS U MHOTOTPAHHHUKOB:
MHOTOTPaHHHK, BIIUCAHHBINA B cpepy U onmucaHHBIA OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIU
TEJIO BPAILICHUS;

BBIUUCIISATH COOTHOIICHHS MEX/TY TUIOIIAIMU TTIOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TET,

n300paxarh u3ydaemble (DUTYPHI, BBHINONHITH (BHIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUThH CEUEHUS TEJl BPAILICHUS;

U3BJICKATh, HWHTEPIPETUPOBATH W  NpeoOpa3oBbBaTh HMHDOPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHSATH ONEPAlMK HAJl BEKTOPAMU;

3a/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

pemaTh reOMETPUYECKHE 3aa4i Ha BEIYHUCIICHHUE YTIIOB MKy TPSIMBIMHU U TUIOCKOCTSIMH, BRIYUCIICHUE
paccTOsSHUM OT TOYKHM JO IJIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOJa MpHU
pelleHun;

CBOOOJHO ONEPUPOBATH IOHSATUSMHU, CBS3aHHBIMH C JIBIDKCGHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBYKECHU;

BBIMIOJHATh HM300paK€HUsT MHOTOTPAaHHHKOB M TeJd BpalleHHs TMpU Mapauie]IbHOM MepeHoce,
HEHTPaJbHOW CHUMMETPUU, 3€pKaIbHOW CUMMETPUH, TPU MOBOPOTE BOKPYr MPsAMOHM, NpeoOpazoBaHUs
MOJTOOHS;

CTPOUTH CCEYCHUS MHOTOTPDAHHUKOB W TeJ BpANICHUS: CEYCHHS IWIMHApPa (MapauiebHO W
NEPICHIUKYIAPHO OCH), CEUeHHUs KOHyca (MapajjiesibHbleé OCHOBAaHUIO U TMPOXOMSIIUE Yepe3 BEpIINHY),
CEYeHUs I1apa;

UCIIOJIb30BaTh METOJBI MOCTPOCHHSI CEUYCHUI: METOJ CIIEJIOB, METOJ] BHYTPEHHETO MPOCKTUPOBAHUS,
METOJT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpudeckue (aKkThl ISl PElIeHUS CTePEOMETPUUYECKUX 3a/lady, MPEeroararonmx
HECKOJIBKO MIaroB PeNICHHs, €CITH YCIIOBUS IPUMEHEHUS 3a]JaHbl B IBHOW U HESIBHOU (hopMe;

pemarh 3ajJa4d Ha J0Ka3aTelIbCTBO MATEMATHYECKUX OTHOIICHWH W HAXOXJICHWE TC€OMETPHUYSCKUX
BEJIMYUWH;

NPUMEHSTh TPOrpaMMHBIE CPEICTBA W DSJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPHU DPELICHUH
CTepEeOMETPUYECKHUX 3a]1aY;

MPUMEHSTh TOJTYYCHHBIC 3HAHWS Ha MPAKTHUKE: CPAaBHUBATh, aHAIM3UPOBATH W OIICHUBATH pEabHBIC
CUTyallid, TPUMEHATh W3ydeHHBIC TIOHATHS, TEOPEMBI, CBOWCTBA B TIPOIECCe ITOMCKA PEIICHHS
MaTeMaTHu4ecku chopMyIUPOBAHHON MPOOIEMBI, MOJAECTUPOBATh PEAIbHBIE CUTYAIlUU Ha S3BIKE TEOMETPHH,
UCCIIEJIOBATh TOCTPOCHHBIE MOJIETM C HCIIOJNB30BAHMEM TE€OMETPUYECKUX TOHATUH M TeopeM, armmapara
anreOphl, pemaTh NPAKTHYSCKUEC 33]1a9H, CBA3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUSCKUX BEIIMYUH;

UMETh TIPEJICTABICHHUS] 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUM KaK COCTABHOW 4YacTH (yHIaMEHTa
pa3BUTHUS TEXHOJIOTHIA.



DJIeMeHTHI TeOpPHHU BEPOSITHOCTH H CTATHCTHKH.

CpaBHUBaTh BEPOSTHOCTU 3HAYEHUMN CIy4ailHOW BEIMYUHBI MO PACHPEICIICHHUIO WIH C IMOMOUIbIO
Jarpamm.

OnepupoBaTh IOHATUEM MAaTEMATUYECKOTO OXHUAAHUA; INPUBOAUTH IPHUMEPBI, KaK IPUMEHSETCS
MaTEeMaTHYECKOE OXHUAAHHME CIy4alHOM BEIMYMHBI HAXOJWUTh MAaTEMAaTHYECKOE OXHUAAHHUE II0 JTaHHOMY
pacCIpEeneNICHHUIO.

HmeTpb npeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.

HmeTs npencTaBiieHne O HOPMaJIbHOM PAaclpeAciICHUN.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanmue
Ne (undposbie)
pa3/iesioB U TeM Konrtpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcsbl
1 [ToTOpenue kypca 10 6
KJ1acc
CreneHu 1 KOpHHU.
2 Crenennblie (yHKINU 23 1
Iloka3zaTenbHas u
3 norapudmuueckas 40 2
byHKIUHA
T .
4 ena Bpaenus. Llununmp, 18 1
KOHYC | I11ap
ITepooOpasnas u uHTETpa)T =~ 16
6 OOBeMEI Tel 28
DJIEMEHTHI
MaTeMaTH4eCKOi
7 CTaTUCTHUKH, 20 1
KOMOMHATOPUKHU U TEOPUU
BEPOSTHOCTH
3 MeTton KoOpAHHAT B 20 1
MIPOCTPAHCTBE
YpaBHEHHMs U HEPABEHCTBA.
9 CucreMbl ypaBHEHUI U 30 2
HEPABEHCTB
10 O6o06maro1iee TOBTOPEHHE 37 2
OBUHIEE KOJIMYECTBO
m 238 12 0

YACOB 11O NTIPOT'PAMME







