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HOACHUTEJIBHASA 3AIITMCKA

Pabouass mporpamma y4yeOHOro Kypca «Ainrebpa W Hayala MaTeMaTUYECKOro aHanu3a» 0a30BOTO YpPOBHS IS
obOyuaroruxcst 10 —11 kmaccoB pa3paboTtanHa Ha ocHOBe DeaepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEBHOTO CTAHIApPTA
cpenHero oOmiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEABSBISIEMBIX K MaTeMAaTHUYECKOMY
o0pa3oBaHMIO, U TpaaulMi poccuiickoro oOpaszoBanus. Peanusaiusi mporpaMmbl 0OECIEYMBAET OBJIAJICHUE KIIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY JJii CaMOpPa3BUTUS U  HENPEPHIBHOTO 00pa3oBaHUsl, IEJIOCTHOCTD
OOI1IeKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIBLHOIO PA3BUTHUSI IMYHOCTU 00YUYaIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajga MaTeMaTHYSCKOTO aHAIN3a» SIBIISICTCS OJJHUM M3 HanOoJiee 3HAaYMMBIX B IIPOTpaMMe CTapIICH
IIIKOJIBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYMBACT MHCTPYMCHTAIbHYIO 0a3y JUIsl M3YyYCHHS BCEX €CTECTBCHHO-
HAay4HBIX KypCOB, a C JIPYyroil CTOPOHBI, (OPMHPYET JIOTHUECKOEC M aOCTPAaKTHOE MBIIUICHHE YYaIllUXCsS Ha YPOBHE,
HEOOXOUMMOM JIJII OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIIESCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca
ydamiuecss OBJIaJICBAlOT YHHUBEPCAIBbHBIM SI3BIKOM COBPEMCHHOW HaykH, KoTopas (OpMYJIHPYEeT CBOHM JOCTH)KCHUS B
MareMaTu4decKkou gopme.

Kypc anreOpsl 1 Hayal MATeMaTHYECKOT0 aHaJIM3a 3aKJIaAbIBacT OCHOBY JIJIS YCICIIHOTO OBJIaJACHHS 3aKOHAMH (DU3HKH,
XMUMHH, OMOJIOTHH, TTIOHUMAaHUs OCHOBHBIX TCHJICHIIMH SKOHOMHUKH M OOIECTBEHHOW »HU3HU, ITO3BOJISICT OPUECHTUPOBATHLCS B
COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPCHHO HCIOJIb30BaTh MX B IMOBCEIHCBHOW XU3HU. B ToXe
BpEMsl OBJIaJICHHE a0CTPAKTHBIMU M JIOTHYECKH CTPOTMMHM MaTeMaTHYCCKMMH KOHCTPYKIIMSIMH Pa3BUBAaeT YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTh  YTBEP)KICHHWS, HCIOJIL30BaTh 0000IIEHWE W  KOHKPETH3AIHIO,
abcTparnupoBaHHe M aHAJIOTHIO, (GOPMHPYET KpeaTHBHOE M KPUTHUYECKOE MbINUICHUE. B Xo1e m3ydeHus aiareOpbl U Hadal
MaTEMaTHYECKOr0 aHajiu3a B CTapIIeH IIKOJEe YdYallhecs TIOy4aloT HOBBIM ONBIT pEIICHHS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOSHUSI MAaTEMAaTHYECKUX MOJICNICH peallbHbIX CUTYalluid W MHTEPIPETALUU MOJYyUYCHHBIX PEIICHUH,
3HAKOMATCS C TPUMEpPaMH MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJC, HAyKe M B KMCKYCCTBE, C BBLIAFOIIAMUCS
MaTeMaTHYECKHUMH OTKPBITUSIMU U UX aBTOPaMH.
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Kypc ob6nanaer 3HaUUTENbHBIM BOCUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peain3yercs Kak yepe3 yueOHbIN MaTepual,
CIIoCcOOCTBYIONUH (DOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHS, TAK U Yepe3 CrernuduKy ydeOHOU NeaTebHOCTH, TpeOyromen
CaMOCTOSITEIbBHOCTH, AKKYPAaTHOCTH, MPOJOJDKUTEIBLHOM KOHIICHTPALlMM BHUMAaHWS U OTBETCTBEHHOCTH 3a TMOJYYEHHBIN
pe3yJbTar.

B ocHoBe metonuku o0yueHus ainreOpe M HayajgaM MAaTeMaTHYEeCKOrO aHaliu3a JICKUT JeATeIbHOCTHBIA MPUHIIHI
o0yueHus.

CtpykTypa Kypca «Anrebpa W HayajJla MaTeMaTHYECKOrO0 aHaliu3a» BKIIOYAET CIEAYIOIIHE COAEPKATEIbHO-
MeToanueckue JHUHUM: «Yucia W BblUMCICHHS», «DyHKIuMU U rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MAaTEMATUYECKOTO aHaIIn3a», «MHOXkecTBa U JIOruKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUUECKUE JIMHUNA U3Yy4arOTCs Ha
MPOTSDKEHUU JIBYX JIET 00y4YeHUs B CTapIle IIKOJe, ECTECTBEHHO JOMOHSS IPYT ApYyra U MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu W pasjaeiiamu. J[aHHBIA KypcC SIBISETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIMHSIET B ceO€ COAEp:KaHUE HECKOJIbKHUX
MaTeMaTUYECKUX NUCIUILUINH: ajiredpa, TPUTOHOMETPHUsI, MAaTEMAaTUUYECKUN aHaIu3, TeOpUs MHOXeCTB U Ap. [lo mepe Toro
KAaK y4alluecsl OBJIaJIEBAIOT BCE Oojiee IMPOKUM MATEMATUUYECKUMM amlapaToM, y HHUX MOCIENOBATENbHO (HOPMHUpPYETCS U
COBEPIICHCTBYETCS YMEHUE CTPOUTH MATEMATUYECKYH) MOJEIb PEAIbHOM CUTyalMH, NMPUMEHATh 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTHYECKOTO aHajau3a», JUIs PEIICHUs CaMOCTOSITEIbHO COpMYIMPOBAHHOMN
MaTeMaTUYECKON 3a7ja4M, a 3aT€M HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

ConepxaTenbHO-MeTOANYECKast TUHUSI «Yucia U BBIYUCIICHUS» 3aBepIiacT (POpMHUPOBAHUE HABBIKOB HCIOJIb30BAHUS
JNEWCTBUTEIBHBIX YHCEI, KOTOpoe OBLJI0O Ha4aTO B OCHOBHOHM IKoje. B crapmiel mikojie 0coboe BHUMAaHHE YIEISIETCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€0s MCHOJB30BaHUE PA3IUYHBIX (OPM 3amlucH
JNEUCTBUTEIBHOTO YUCJIA, YMEHUE PALMOHAIBHO BBIMOJHATH ACHCTBHUS C HUMH, JI€JIaTh MPUKUIKY, OLEHUBATh PE3YJbTar.
OOGyuaronuecss MOTY4YalOT HABBIKM MPUOTHIKEHHBIX BBIUMCICHUM, BBITIOJHEHUS ACUCTBUM C YWCIaMM, 3alMCaHHBIMU B
CTaHJapTHOM dhopMe, UCTIOTH30BaHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAYKECHUM.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEr0 OOYYCHHS B CTapIIeH IIKOJE, MOCKOJIbKY B
KaKIOM pas3fiesie MporpaMMbl ITPETYCMOTPEHO PEIICHHE COOTBETCTBYIOMMX 3a/1ad. O0yyaronuyecs OBIaJeBal0T Pa3IMYHbBIMU
METOJIaMU PEIICHHUS 1EJbIX, PAIIMOHAIBHBIX, UPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUIECKUX
ypaBHEHUH, HEPABEHCTB U UX cUCTeM. [loiyueHHbIE yMEHUS HCMOJB3YIOTCA TMPH HUCCIAEAOBAHUM (DYHKIUNA C TOMOIIBIO
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IPOU3BOJAHOM, PEIICHUM MPUKIAJHBIX 337a4 U 3aJlady Ha HAXOXKJICHHE HAHOOJBbIIMX U HAUMEHBIINX 3HAUYCHUM (DYHKIUU.
JlanHast comepkaTtelbHas JUHUS BKIIOYaeT B ceOs Takke (GopMUpoBaHME YMEHUU BBHITIOJHATH Pacdy€Thl Mo (Gopmysam,
npeoOpa3oBaHusl 1ENbIX, PAlMOHAIBHBIX, UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKEe BbIpaKEHUH,
collepKallluX CTeNeHu W Jorapu@mel. brarogapss u3ydeHuro anreOpamvyeckoro marepuaia MPOUCXOIUT JajbHeHIee
pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS y4dalIuxcs, (JOpPMUPYIOTCS HABBIKU JEIYKTUBHBIX PAcCy>KICHUMH,
paboThl C CUMBOJIbHBIMU (pOpMaMu, MPENCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB.
Anre6pa npeaaraet 3p(OEKTUBHBIE UHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJlay, HarJsiHO
JIEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpHo-MeToaudeckas JuHUS «DyHKIMM U TpaduKu» TECHO MEeperuieTaeTcs ¢ APYTMMH JIMHUSAMH Kypca,
MTOCKOJIBKY B KaKOM-TO CMBICIIE€ 33J]a€T MOCIEN0BATEIbHOCTh U3yUeHUsl MaTepuana. M3yueHne CTeneHHOM, MOKa3aTeIbHOM,
JoTapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMNA, MX CBONUCTB M IpadMKOB, MCIOJIL30BaHUE (PYHKLIMU ISl pEIIeHUs
3a/1a4 U3 JIPYyrux y4yeOHBIX MPEIMETOB M PEaJbHOM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM aHaJIUu30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3Tom Oosbliioe BHUMaHHE ynensercs (OPMUPOBAHUIO YMEHHUS BbIpaXKaTb
dbopMynaMu 3aBUCUMOCTH MEXIY Pa3IUYHbIMU BEJIIMYMHAMH, MCCIIEIOBATh MOJYYCHHbIC (PYHKIIUU, CTPOUTH MX TpaduKu.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALECJIEH HA PA3BUTHUE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaTh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B Pa3au4HON (opMe: aHaJUTHYECKOU, rpaduueckoil u cimoBecHOl. Ero u3ydeHuwe crnocoOCTBYET
Pa3BUTHIO AITOPUTMUUYECKOTO MBIIIUICHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHIA.

ConepxartenpHas JnHUS «Hauyana MaTreMaTH4ecKOro aHaiau3a» IMO03BOJISIET CYIIECTBEHHO pacClIMpPUTh KPYr Kak
MaTeMaTUYeCKHX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIMHBIX 00YUYaIOIUMCs, Y KOTOPBIX MOSBIISIETCS] BOBMOXHOCTH UCCIIEI0BAThH
U CTpouTh Tpaduku (GyHKIUNA, ONPENEIsITh MX HAUOOJNBIINE W HAWMEHbBIINE 3HAUCHUS, BBIYHCIATH IUIOMAIud GUTYp H
00BEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUS MpolieccoB. [{aHHas cojeprkaTenbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MMOCTPOCHUSI MAaTEeMaTUUYECKUX MOJICNICH peasibHbIX CUTYalluid, HaXOXKJACHUS HAWIYYIIEro pelieHus B MPHUKIAIHBIX, B TOM
YHCJIE COIMATbHO-9KOHOMUYECKUX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET PAa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-TOTUYECKOTO U KPEATUBHOTO MBINLICHUS, ()OPMUPOBAHUIO YMEHUM Paclo3HABATH IMPOSIBICHUS
3aKOHOB MAaT€MaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyuaroniuecs y3HalT O BBIAAIOIIUXCSA pe3yJibTaTtax, MOJTYyYEeHHBIX B
X0JI€ pa3BUTUSI MATEMAaTUKH KaK HayKH, U UX aBTOpax.
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ConeprxarenbHO-METOINYECKast TUHUSA « MHOXKECTBA U JIOTUKA» B OCHOBHOM IIOCBSIIICHA 3JIEMEHTAM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHBIE TPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTUKU M TpeiaraloT HamOolee
YHUBEPCATbHBIA A3BIK, OOBEAWHSIONMI BCe pa3felbl MaTeMaTUKH H €€ TNPUIIOKEHUH, OHU CBA3BIBAIOT pa3HbIC
MaTeMaTU4YEeCKUE AUCHUILIMHBI B eauHoe nenoe. [IooToMy BaKHO 1aTh BO3MOYKHOCTBH IIKOJIBHUKY ITOHUMAaTb TEOPETUKO-
MHOYXECTBEHHBIN S3bIK COBPEMEHHON MAaTEMAaTUKU U UCIIOJIb30BATh €T0 JUIsl BEIPAXKEHUSA CBOUX MBICIIEH.

B kypce «Anrebpa M Hayaja MaTEeMaTUYECKOrO aHajIW3a» MPHUCYTCTBYIOT TaKK€ OCHOBbI MaTEMaTH4YECKOTO
MOJEJIUPOBAHUS, KOTOPbIE MPHU3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOEHHUS MOJIENEH peaNbHBIX CUTYyallMil, UCCIEIOBAHUS
ATUX MOJIENIEH ¢ MOMOIIBIO ammapaTta aareOpbl 1 MaTEMaTUYECKOrO aHAM3a U MHTEPHPETALNUH MOJYyYEHHBIX PE3yJbTaTOB.
Takue 3a1aHus BIUIETECHBI B KKIbIM U3 pa3/eiioB IIPOrpaMMBl, IIOCKOJIBKY BECh MAaTEpHUAIl Kypca IIUPOKO UCIIOIB3YeTCs IS
pelleHusl MpUKIaAHbIX 3a1ad. [Ipu peleHun peanbHbIX NPAKTHUECKUX 3a]ad ydallluecss pa3BUBAIOT HAOIIOAATEIbHOCTD,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJb30BaTh AHAJNOTHUIO, 0000IIATh W KOHKPETHU3UPOBATH
npobiemy. /learenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a/1a4 OPraHu3yeTcs B MPOLIECCE U3YUECHHS
BCEX TEM Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHATN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mtaHe Ha M3ydeHHe Kypca aareOpbl M Hayaja MaTeMaTHYeCKOIro aHain3a Ha 6a30BOM YPOBHE OTBOJMTCS 2 yaca B
Henento B 10 kiacce u 3 yaca B Henelnto B 11 kiacce, Bcero 3a 1Ba roga o0ydyeHus — 170 yacos.
COJEP KXAHUE YUEBHOI'O KYPCA

10 KITACC

Yucja v BLIYUCJICHUA

Pammmonanpabie umcia. OOBIKHOBEHHBIE W JCCATHYHBIC IPOOM, IMPOIEHTHI, OCCKOHCYHBIC IEPHUOJAMYECCKUE JIPOOH.
Apudmernueckue onepamnuu ¢ paroHaJIbHBIMUA YUCIaMU, IpeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenne npobeit u
MPOLICHTOB ISl PELICHUS TPUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUM U PEaTbHOW KU3HU.
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HeiicTBuTenpHbIe Kciia. PaliioHanbHble U UppalioHalibHbIE yuciaa. ApupMeTHYECKUe orepaluu ¢ 1eHCTBUTEIbHBIMU
yucnamu. [IpubnxE€HHbIE BEIUMCIIEHNS, ITPaBUiIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3ysibTaTa BRIUUCICHUH.

Crenens ¢ nensiM mokasareneMm. CtanmaptHas (Gopma 3amucu AecTBUTENbHOrO yncia. Mcnoap3oBanue moaxoasiei
(GhopMBbI 3anKcH IEUCTBUTENBHBIX YMUCEN JJISl PEIICHUS MPAKTUUECKUX 3a/1a4 U MPE/ICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypalibHOM cTerneHu. JleficTBUs ¢ apuMEeTUUECKUMU KOPHSIMU HAaTYpaJIbHOW CTEMEHH.

CuHyc, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApPKTAHI€HC YUCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE (DOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEeHMs. HepaBeHCTBO, pellleHre HepaBeHCTBa. MeTon MHTEpBaoB.

Pelenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMmeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MaTEeMAaTUYECKUX 3aJad U 3a/1a4 U3 pa3InyHbIX 00JacTeil HayKu U
pEATIbHOM KU3HMU.

DOyHKUMU ¥ TpaGUuKH

@yHK1MsA, criocoObl 3a1anus GyHkuuu. I'paduk pynkuuu. BzaumHo oOpaTHble QyHKIIMH.

OO6uacTthb onpeesieHus 1 MHOKeCTBO 3HaueHui pyHkiuu. Hynu gynkiuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE U
HEYETHBIC (PYHKITUH.

Crenennast pyHKIMS ¢ HATypaJbHBIM U I1eJIbIM Toka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0i
CTEIICHH.

TpuroHomeTpuyeckast OKpy>KHOCTb, ONIPEJIETICHUE TPUTOHOMETPUUYECKUX (PYHKLIUNA YUCIOBOTO apryMEHTA.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHKs MTOCIEA0BAaTEIbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.
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Apudmernueckas U reomeTpudeckas mporpeccur. beckoHeuHo yObIBaromas reomerpuueckas mporpeccus. Cymma
OECKOHEYHO YOBIBAIOIICH Te€OMETPUIECKOM mporpeccuu. Dopmyiia CIOKHBIX MPOILEHTOB. VCmonp30BaHne MPOTPEecCru s
pEILICHUs PEeANbHBIX 33J1a4 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHO€eCTBO, omnepaldy HaJl MHOKecTBamu. [narpammel Disiepa—Benna. [IpumeHeHue T€opeTHKO-MHOKECTBEHHOTO
arrapara Jijisi OlMCaHus pealIbHBIX IPOIICCCOB U SBJICHUH, IIPH PEIICHUH 3a71a4 U3 JIPYTUX YIeOHBIX MIPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucaa 1 BBIYUCTCHUSA

Harypanbnsbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEIL.

CreneHb ¢ paOHaJIbHBIM MTOKa3aTesieM. CBOMCTBA CTEIIEHH.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpazoBanue BoIpaKEHHUH, COAEPKAIUX CTETICHH C PAIlMOHAIBLHBIM MTOKA3aTelIeM.

[TIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TMHEHHBIX YpaBHEHUH. PellieHrne NpuKiIaaHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHUI.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMAaTUYECKHUX 3aJa4 U 3aJlay U3 pa3InyHbIX o0JacTeit
HAYKH U PEAIbHOU KU3HMU.

DYyHKIUHN U TPAPUKHU
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Oynkuus. [lepuonnueckue Gpynkuuu. [IpomexxyTku MOHOTOHHOCTH (pyHKIMHU. MakCUMyMbl U MUHUMYMBbI (DYyHKIIUH.
Haubonbiiee n HanMeHblee 3HaueHne QyHKIUN Ha POMEKYTKE.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonb3oBanue rpa¢ukoB GyHKIUHN AJIs pELICHUS] YPABHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpapukoB (YyHKUIUN 7S MCCIEAOBAaHUS IPOLECCOB M 3aBUCUMOCTEH, KOTOpPHIE BO3HHMKAIOT IpU
pELIeHUH 337a4 U3 IPYTUX Y4eOHBIX IPEAMETOB U PEATbHOU XKU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIIsl pEIICHHSI HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHbie 3yIeMEHTAPHBIX (yHKUUNA. DOpMyIbl HaXOXKJIEHUS MPOU3BOJHONM CYMMBI, MPOM3BEIEHUS U YACTHOTO
(GyHKLIMH.

[IpuMeHeHre TpOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnne HanOobIIero
Y HaMEHbILIEr0 3HaYeHUs (PYHKIIMH Ha OTPE3KeE.

IIprMmenenne NPOU3BOMHOM Ul HAXOXKACHHS HAWIY4YLIEro pelIeHHs B NPUKIAAHBIX 3a7adax, Uil ONPENeIICHHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (POPMYJION MM rpapuKOM.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpai, ero reoMmerpudeckuii u pu3ndeckuii cMbicil. Beruncnenue narerpana no ¢gopmyne Hetorona—Jleitonuiia.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yudeOHOro mpeamera «MareMaTuka» JOJDKHO OOECreyrBaTh JOCTHKEHHE Ha YPOBHE CPEIHEro OoOIIero
o0pa3oBaHUsI CIEAYIOMINX JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo npeamera « MaTemaThkay XapakTepu3yroTCs:
I'paxxnaHckoe BocnuTaHue:
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c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMKM 00YYaOIIErocs KaK aKTHUBHOTO M OTBETCTBEHHOI'O WJICHA POCCHUHCKOTO
o0111ecTBa, MPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP
rpaXIaHCKOTO oOIlecTBa (BBIOOPHI, OMPOCHI W Ip.), YMEHHUEM B3aUMOJECHCTBOBAThH C COIMAJIbHBIMA HMHCTUTyTaMU B
COOTBETCTBHH C UX PYHKIIMSAMU U Ha3HAYCHUEM.

[TatprnoTHyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPa)KTaHCKOW HACHTUYHOCTH, YBAXXEHUS K MPOILIOMY U HACTOSIIEMY POCCHHCKON
MAaTEMATUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHUXKEHHUSIM POCCUHUCKHX MAaTEMATUKOB U POCCUHUCKOM MATEMATHYECKOU
IIKOJIBI, K UCITOIb30BaHUIO 3TUX JOCTHUKEHUN B IPYTUX HayKaxX, TEXHOJOTHIX, cpepax SIKOHOMUKH.

JlyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEACHHUS, CBSA3AHHOTO C IMPAKTHYECKUM NPUMEHEHHUEM JOCTH)KEHUM HAYKH W JAECATEIBHOCTBIO YYEHOTO; OCO3HAHHEM
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy yIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOUYas AICTETUKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIIEHNM, PACCYKAECHHUM; BOCIPUMMYUBOCTHIO K MATEMATUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB HCKYCCTBA.

duznyeckKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMaTUYECKHE 3HAHUS B MHTEpPEcax 3I0pOBOTO U Oe30macHOTro oOpasza
’KU3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pOBBIO (340pOBOE MHTaHWE, COAJaHCHUPOBAHHBIA PEKHM 3aHATHH M
OT/BIXa, peryilsapHas Qu3nyeckas aKTHUBHOCTB); (U3HMYECKOIO COBEPIICHCTBOBAHHUS, TIPHU 3aHATUSAX CIIOPTUBHO-
03JI0POBUTEJIILHON JNEATEIBHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHHEM ILIEHHOCTH TPYIOJIO0US; UHTEPECOM K pa3ivuHbIM cdepaM npodhecCcuoHaTbHOM
NESTETPHOCTH, CBSI3AHHBIM C MATEMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp OymyIiei
npodecCu U pPean30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IUTAHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYE€CKOMY
00pa30BaHUI0 U CaMOOOpPA30BaHMIO HA MPOTSHKEHUM BCEW JKM3HU, TOTOBHOCTbIO K AKTUBHOMY YYacTHIO B pEIICHUU
MPAKTUYECKUX 337124 MAaTEMAaTUUYE€CKOW HAITPABJICHHOCTH.
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DKOJIOTUYECKOE BOCITUTAHUE:!

c(OPMHUPOBAHHOCTHIO JKOJIOTHUECKON KYJIbTYPHl, TOHUMAHUEM BJIHMSHHUS COIMAIBLHO-3KOHOMHYECKHX IPOIIECCOB Ha
COCTOSIHUE MPUPOJHON U COLMAILHON CpeJibl, OCO3HAHUEM TIJI00aJbHOIO XapaKTepa 3KOJOTHUECKUX MpoOieM; OpueHTaluen
Ha IPUMEHEHUE MAaTEeMaTUUECKUX 3HAHUN JUIsl PELIEHUS 3a]1a4 B 00JIaCTH OKPY’Karolel Cpeibl, INIAaHUPOBAHUS ITOCTYIIKOB U
OLIEHKH UX BO3MOJKHBIX MOCJEICTBUN AJIs1 OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKHU U OOIIECTBEHHOM
MPAKTUKH, TOHMMAaHWEM MAaTeMAaTHYECKOW HAyKh Kak c@epbl YeIOBEYECKOW MAESTENbHOCTH, AITAloOB €€ pa3BUTHS U
3HAaYUMOCTH JJISl Pa3BUTHSI LUBUIM3AIMH; OBJIAICHUEM SI3bIKOM MaTEMaTHKU M MaTeMaTHUYECKON KyJIbTYpOH KaK CPelICTBOM
[TIO3HAHUS MUPA; TOTOBHOCTBHIO OCYILECTBIIATH POEKTHYIO U UCCIIEI0BATEIBCKYIO JEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHBIC PE3yJIbTaThl OCBOCHHS TPOTpaMMbl ydeOHOTO TpenMera «MaTemMaTHKa» XapaKTEePHU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OClUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUSHBIMU OeUCmEUIMU,
VHUBEPCANbHBIMU PE2YNAMUBHBIMU OCUCNBUIMU.

1) Vhusepcanvruvie noznasamenvnvie oeiicmeus, obecneuusarom Gopmuposarue 0A308blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYHCAIOWe20 MUpPaA,; NPUMEHEHUe JI02UYEeCKUX, UCCIe008aAMENbCKUX Onepayul,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBrle Jornueckue nercTBU:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX OOBEKTOB, TOHSITHI, OTHOIICHUNA MEXIY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPENENICHUST TOHSATUN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPHU3HAK KiIacCHUUKAIIIH,
OCHOBaHMS JJIsT 0000IICHNS ¥ CPAaBHCHHMS, KPUTEPUHX MTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYXKIACHUS: YTBEPAUTEIIbHBIC U OTPHIIATCIIbHBIC, ¢AMHUYHEIC,
YacTHBIC U 00IIKE; YCIIOBHEIE;
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e BBIABJIATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEUMs B (paKTax, JaHHBIX, HAOJIOJECHUAX U
YTBEPKACHUSIX; TIpeIaraTh KPUTEPUH TS BBISIBICHUS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUHIL;

e J€NaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHAYKTUBHBIX YMO3AKIIOUYCHHH,
YMO3AKJIFOUEHUI IO aHAJIOTHH;

e IIPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUW (IpsMble U OT IPOTUBHOIO),
BBICTpAauBaTh apryMEHTALMIO, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BEIBO/IBI;

e BbIOMpaTh CHOCOO pelIeHUs] Y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO BapUaHTOB pELIEHUs, BHIOMpATh Haubosee
HOIXOSAIMINN ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTenbCKue 1eUCTBUSA:

e HCIOJb30BATh BONPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS; (POPMYIMPOBATH BOIPOCHI, (PUKCHUPYIOIIHE
MIPOTUBOpEYHE, MPOOJIEMY, YCTaHABIMBATh MUCKOMOE M JaHHOE, (h)OPMHUPOBATH TMIIOTE3Y, aPTyMEHTUPOBATh CBOIO
MO3UINI0, MHCHHE;

e IPOBOAUTH CAMOCTOSTEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HCCIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEN
MaTeMaTUYeCKOr0 OOBEKTa, SBJICHMs, MNpPOLEcca, BBIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSMHU,
MPOLIECCAMY;

e CcaMOCTOSITETLHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaraM MPOBEIEHHOTO HAOIIOACHUS,
UCCIIEIOBaHUsI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IEHUI];

e IIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBLABUIATh MPEIIOJIOKEHUS O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

Pabora ¢ nuandopmariueii:

e BBIBIATH AepUIUTH HHDOPMAIINK, JAHHBIX, HEOOXOJUMBIX JIJISl OTBETA Ha BOIIPOC U JIJISl PEUICHUS 3a/1a4H;

e BBIOMpaTh HMHPOPMAIMIO M3 HUCTOYHHKOB pA3IUYHBIX THUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UH(POPMALIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

e CTPYKTYypUPOBaTh HH()OPMAIINIO, TPEACTABIATH €€ B pa3INYHbIX (hOpMax, HILTFOCTPUPOBATH TpadUyecKy;

e OIICHMBATh HAAEKHOCTH HHPOPMAIIUH 110 CAMOCTOSITENTFHO CHOPMYITHMPOBAHHBIM KPUTEPHUSIM.

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 226 ot 15.01.2024. UcnonHutens: KopbaHosa J1.U. r'.?ﬂEKTPOHHbIﬁ
Crpanuua 11 n3 20. CtpaHuua co3pana: 15.01.2024 15:44 =¥ TATAPCTAH



2) Vuusepcanvhvie KOMMYHUKamueHvle Oelicmeus, o00ecneuusaom c@OoOpMUpPOBaAHHOCHb COYUANbHBIX HABLIKOG

00yYaAOUUXCHL.

Obuenue:

e BOCIPUHUMATH U (HOPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSMHU W IENSIMHU OOIICHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEelICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

e B XOJIe OOCYXJEHHS 3aJlaBaThb BOIPOCHI IO CYHIECTBY OOCYXJaeMOll TEMbl, MpOOJEMbl, pelmaeMoil 3ajayu,
BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HA TIOWCK PEIICHUS, COTOCTABISTH CBOM CYXKICHHUS C CYXKICHUSIMH IPYTHX
YYaCTHUKOB JIMajiora, OOHAPYXKMBATh pa3jM4Me W CXOJCTBO IMO3WIIMKI; B KOPpPEKTHOH (opme GdopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

e TPEACTABIATH PE3YJbTATHl PEIICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEAOBAHUS, MPOEKTA; CAMOCTOSTEILHO BHIOMPATh
(opMat BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3ECHTAUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpynHHUYECTBO:

e TIOHMMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYAJIHLHON pabOThl IPU pEIICHUH YYEOHBIX 3ajad;
MPUHUMATH 11€7Tb COBMECTHOM NIEATETLHOCTH, TUITAHUPOBATH OPTAHU3AIUI0 COBMECTHOM paOOThI, pacIpeIesiTh BUIbI
paboT, TOroBapUBaTHCs, OOCYKIATh MPOIIECC U PE3YbTAT PadOTHI; 000011aTh MHEHUS HECKOIBKUX JIFOACH;

e Y4YacTBOBaTh B TIpPYNNOBBIX (popmax paboThl (0OCyX JeHus, OOMEH MHEHHH, «MO3TOBbIE IITYpPMbD» U HHBIC),
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPIAUHUPOBATH CBOM JCHCTBHUS C APYTMMH WICHAMH KOMAaHIbI; OIEHHUBATH
KaueCTBO CBOETO BKJIaJla B OOIINI MTPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecynamuensvie oeticmeus, obecneyugarom opmuposanue CMulCIO8bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOB IUYHOCHIU.

Camoopranuzanusi:

COCTABJISITh IIJIaH, aJTOPUTM peIIeHUs 3a7a4d, BHIOMpPATh CHOCOO pemieHus ¢ y4€TOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:
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e BJAQJACTh HABBIKAMHU IIO3HABATEIBHON pedIeKCHMM KaK OCO3HAHHUS COBEPIIAEMBIX JEUCTBUH M MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJIHTATOB; BJIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yibTaTa pelieHus
MaTEMaTUYECKOU 3aJa4H;

e TIPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PEIICHUM 33/1a4M, BHOCUTh KOPPEKTUBBI B AEATECIHLHOCTD
Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEIM U YCJIOBHUSM, OOBSCHSATH NMPUYUHBI JTOCTHXKCHHS WIIM HEIOCTHIKEHUS
pPEe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO KypcCa «Anre6pa M HavaJla MaTCMAaTHUYCCKOI'O aHa/In3a» Ha YPOBHC CPCAHCTO O6HI€I‘O 06p330BaHI/I$I
JOJIDKHO o0ecreynBaTh AJOCTHKCHHUC CIICAYIOMUX ITPCAMCTHBIX 06p330BaT€J'IBHI>IX PE3YJIbTATOB:

10 KUIACC

Yucia v BBIYUCICHUSA

OrnepupoBaTh MOHITUSIMU: PAIIMOHAIBHOE U IEUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOH, MPOLICHTHI.

Brinonuars apudpMeTruueckue onepanuy ¢ paldoHadIbHbBIMU U JeHCTBUTEILHBIMU YUCIaMU.

BoInonHsaTh npuOIMKEHHBIE BHIYUCIICHHS, UCIIONIB3YsI TIpaBUjia OKPYTJICHUS, JIeNaTh NMPUKHUAKY U OIEHKY pe3yibTaTa
BBIYMCIICHUU.

OniepupoBaTh MOHSTUSIMU: CTENEHb C LEJBIM TOKa3aTejaeM; CTaHaapTHas ¢dopma 3amucu JACHCTBUTEILHOTO YMCIIA,
KOPEHb HaTypaJIbHOW CTEMNEHU; MCIO0JIb30BaTh MOAXOAAINIYI0 (OpPMY 3amucy JEUCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUAMH: CHHYC, KOCUHYC W TAaHT€HC MPOMU3BOJIBHOTO YTJIa; MCIOJIb30BATh 3alUCh MPOWU3BOIBLHOTO
yriia 4epe3 o0paTHbIe TPUTOHOMETPUYECKHUE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA
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OnepupoBaTh NOHATUSMHU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO; 11€J10€, palluOHATILHOE, UPPALIMOHATILHOE YPABHEHHE,
HEPaBEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrImonHITE peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN U PENIaTh TPUTOHOMETPUYECCKUE YPABHCHHSI.

BoinonHsaTh nipeoOpa3oBaHusi LEIbIX, PAIMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXKEHUN U pEIIaTh OCHOBHBIC THIIbI
LENBIX, PAlMOHANBHBIX U UPPAIMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS U HEPABEHCTBA ISl PEIICHUs MaTeMaTHUeCKUX 33714 ¥ 3a]1a4 U3 pa3IMyHbIX 00JIacTel HayKu U
pEATbHOM KU3HMU.

MopaenupoBaTh peajibHbIE CUTYallUH Ha A3BIKE are0pbl, COCTABIIATH BBIPAXKEHUS, YPABHEHUS], HEPABEHCTBA 110 YCIOBHIO
3aJlauu, UCCIIeIOBATh TOCTPOECHHBIE MOJIEIIH C UCIIOIH30BAHUEM alllapaTa ajireopsbl.

DOyHKUUM U Tpaduku

OnepupoBaTh MOHATUSAMU: (PYHKIHMS, CHOCOOBI 3alaHusi (YyHKIMH, OOJACTh OMpPEACICHUS W MHOMXECTBO 3HAUCHUU
byHkunH, rpa@uk GyHKIMM, B3aUMHO 0OpaTHbIE PYHKIUU.

OrnepupoBaTh MOHITUSMU: YETHOCTh U HEUETHOCTh QYHKIIMU, HYJIU (DYHKIIUU, MPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Ncnonp3oBathk rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth U uHTaTh TpaQUKU JUHEHHOW GYHKIMM, KBaJApPATUYHOW (YHKIIMH, CTEMEHHON (YHKIUU C 1EIbIM
MOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKUUNA 75 UCCIAEAOBAHUS IMPOLIECCOB M 3aBUCUMOCTEM MpPHU PELIEHUH 33Jad U3 APYrux
y4eOHBIX MPEMETOB U PealbHOM KU3HU; BEIPAXKATh (POpMYSIaMU 3aBUCHMOCTH MEXKIY BETUYHMHAMMU.

Hauajna MmaTeMaTH4eCKOro aHajan3a

OnepupoBath MOHATUIMHU: TTOCIEAOBATEILHOCTD, apuMeTHIEeCcKas: U TEOMETPUIECKasi TPOTPECCHH.

OnepupoBath MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAsI T€OMETpHUYEcKasi Mporpeccusi, CyMMa OECKOHEUHO YyObIBaroIen
reOMETPUYECKOU IPOTrPECCUM.

3amaBaTh MOCIEAOBATEILHOCTH PA3IMYHBIMU CITOCOOAMH.

Hcnonbs30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MIPOTPECCUN [T PELICHUS PEAIbHBIX 3a]1a4 IMPUKJIIATHOTO XapakTepa.

MHokecTBa M JIOTHUKA

OrnepupoBaTh MOHITUSMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH.
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Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapar Jisl ONKMCAHUs PEaJbHBIX IIPOLECCOB U SBICHUN, IIPU PELICHUU
3a/a4 U3 IPYruX yueOHBIX MPEAMETOB.
OnepupoBaTh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIENCTBHE, JOKA3ATEIbCTBO.

11 KJTACC

Yucia ¥ BbIYHCICHUSA

OnepupoBath MOHATUAMU: HATYPAIBHOE, LIEJI0€ YUCII0; UCII0Ib30BaTh IPU3HAKH JEIMMOCTH LIEJIBIX YUCEN, PA3JIOKECHHUE
YHUCJIa Ha IPOCTBIE MHOKUTENHN JUIS PELIEHUS 3a4a4.

OneprpoBaTh NOHATUEM: CTEIIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OmnepupoBaTh NOHATHIMHU: JIOTAPU(PM UUCIIA, AECITUYHBIE U HATYPAJIbHBIE JJOTapU(PMBbI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTENEHHU IS IPEOOPAa30BaHMsI BBIPAXKEHUHN; ONIEpUPOBATh NOHIATUAMU: [10KA3aTE€IbHOE YPaBHEHUE
Y HEPABEHCTBO; PELIAaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHATh npeoOpa3oBaHus BBIPAKEHUH, COAEpPKAUIUX JOTapu(pMbl; ONEPUPOBATH MOHATUSMU: JIOrapuPMUUYECKOE
ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MNOHATHUSMH: CUCTEMA JIMHEMHBIX YPaBHEHMM M €€ PELIEHWE; HCIOJIb30BaTh CHCTEMY JIMHEHMHBIX
YPaBHEHUH JJIsI PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTe penienus npocTeNmmx CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

MonennpoBaTh pealibHble CUTYalluu Ha SI3bIKE anreOpbl, COCTABISATh BHIPAXKEHUS, YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
0 YCJIOBUIO 3a/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM ammapara aireOpsl.

DYyHKIUN U TPAPUKU

OnepupoBarh MOHATUSAMHU: TEPUOAUYECKAST (PYHKIUS, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, TOYKH 3KCTpEMyMa
¢byHkumn, HanOoJblIee M HaUMEHbIllee 3HaUeHUs! QYHKIMN Ha MMPOMEXYTKE; UCIOIb30BaTh UX JIJISl UCCIE0BaHUS (PYHKIINH,
3aJIaHHOM TpadUKOM.
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OnepupoBaTh NOHATUSAMM: TpaUKU [OKA3ATE€IbHOW, JIOTapU(PMUUYECKOM M TPUTOHOMETPUUECKHX (DYHKLIMIA;
M300pakaTh UX HA KOOPAMHATHOM INTIOCKOCTH M MCIOJIb30BATH JUIsl PEILICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON MJIOCKOCTH TpadUKH JTMHEHHBIX YPaBHEHUI U HCIIONIb30BATh UX IS PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Hcnonp3oBath rpaduku GyHKIMN AJ1 UCCIETOBAHMS POLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX JUCIUILINH.

Hayana mareMaTH4eCcKOro aHAIU3a

OnepupoBaTh MNOHATUSMH: HENpEPbIBHAS (YHKUMS; NPOU3BOAHAS (DYHKIMH; HCIOJb30BaTh TI'E€OMETPUUYECKHN MU
(br3MYEeCcKUil CMBICI TPOU3BOAHOM JUIsl pELICHUS 3a/1ay.

HaxoauTh Mpou3BOAHBIE 3JIEMEHTAPHBIX (PYHKIMM, BBIUUCIATH IPOU3BOJAHBIE CYMMBI, IPOU3BEICHUS, YaCTHOTO
GyHKIMH.

Hcnonb30BaTh TPOU3BOAHYIO ISl UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTh PE3YyJIbTaThI
MCCJIEI0BAHMS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOWU3BOAHYIO I HAXOXKJICHMS HAWIYYIIETO PEIICHHS B NPUKIAOHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMMUECKHUX, 3aa4ax.

OnepupoBaTh NOHATHAMU: IEPBOOOPA3HAsI U HHTETrPal; IOHUMATh T€OMETPUUECKUI U (PU3NUECKH CMBICT HHTETpaia.

Haxonuts nepBooOpa3Hble 2JIeMEHTAPHBIX (DYHKIIMI; BRIUUCIATH HHTErpai no popmyne Hetorona—Jleionuna.

Pemate npukiiagHeie 3aJaud, B TOM YHUCJE COLMAIBHO-3KOHOMHUYECKOTO M (PU3MYECKOro XapakTepa, CpeacTBaMu
MaTeMaTUYECKOr0 aHaIu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIBHBIX U
1 JICHCTBUTEIIBHBIX Yncen. PanmonaibHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpUU. TpUroHOMeTpruyeCKHe 22 1
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 i
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTte/ibHbIE
padoTshI padoThI pecypeni
Crenensb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuieckne GyHKINU H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpPaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHterpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHU 12 1
7 HarypainbHble u niensle yucia 6
g [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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