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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOT0 Kypca «Airedpa v Hadaaa MaTeMaTHYECKOTO aHaIu3a» 6a30Boro ypoBHs At oOyyaromuxces 10 —11 kiraccoB
pa3paboTraHa Ha ocHOBe DeiepaibHOr0 TOCYIaPCTBEHHOT0 00Pa30BaTEIbHOTO CTaHIapTa CPETHETO 00IIero 00pa3oBaHus, ¢ yI€TOM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUM, MPEIBIBIIEMBbIX K MATEMAaTHYECKOMY O0pa30BaHHIO, M TPAJAUIIUI POCCHHCKOTO 00pa3oBaHMs. Peanu3arus mporpaMmsl
O6€CH€‘-II/IBaeT OBJIaICHUC KJIFOUCBBIMH KOMIICTCHIUAMMA, COCTABJIAIOIIUMHU OCHOBY IJIA CaMOPA3BUTHUA U HCTIPCPBIBHOI'O O6p330BaHI/I$I, IECJIIOCTHOCTDH
O6HI€KYJII)TypHOFO, JIMYHOCTHOI'O Y TO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}01111/1xcx.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre0Opa 1 Hauana MaTeMaTUYECKOT0 aHaIN3a» SBJSETCS OJHUM M3 HanboJiee 3HAaUMMBbIX B IPOTPaMMe CTapIIeH MIKOJIbI, TOCKOJIBKY,
C OJTHOM CTOPOHBI, OH 00ECIIeYMBAET HUHCTPYMEHTAJIbHYIO 0a3y AJIs H3Y4EHUs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C Ipyroii CTOPOHBI, (hOpMUpYyeET
JIOTHYECKOE M a0CTPaKTHOE MBIIIJICHUE YYALIUXCs Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOEHHS KYpcOB MH(OPMATHKH, 0OLIECTBO3HAHMS, UCTOPUH,
CIIOBECHOCTU. B pamkax JaHHOro Kypca ydalluecsl OBJIQZIeBalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (HOopMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4eckoi hopme.

Kypc anredps! n Hayam MaTeMaTHYECKOI0 aHAJIN3a 3aKJIa/bIBa€T OCHOBY ISl YCIEIIHOTO OBJIA/ICHUS 3aKOHAMU (PU3UKHU, XUMHUHU, OUOJIOTHH,
MOHMMAaHMsI OCHOBHBIX TEHJEHLUH HKOHOMHUKM U OOIIECTBEHHOM JKWU3HHU, IO3BOJIIET OPHEHTUPOBATbCS B COBPEMEHHBIX LU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJb30BaTh UX B IOBCEIHEBHOW XM3HU. B Toke Bpems oBiajieHHe aOCTPAaKTHBIMU U JIOTMUECKU
CTPOTMMH MAaTE€MaTH4YECKUMH KOHCTPYKIMSIMH pPa3BUBAaET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEP)KICHUS,
HCMOJIb30BaTh 0000IIEHNE W KOHKPETHU3alUIo, abCTparMpoBaHWE W aHAIOTHIO, (pOpMUpPYET KpeaTMBHOE M KpUTHUYECKOe MblluleHue. B xoze
u3ydeHHs anreOpbpl M Hayajl MaTeMaTHYECKOro aHallM3a B CTapIlell IIKoJie ydalludecs MOJy4YaroT HOBBIM OIBIT PELICHUs MPUKIAIHBIX 3a/ad,
CaMOCTOATENIBHOIO IOCTPOEHUS MAaTEMaTHYECKMX MOJENEHd pPEabHbIX CUTyallMi M WHTEPHPETALHMM ITOJYYEHHBIX PEIICHUN, 3HAKOMSTCS C
IIpUMEepaMy MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOJE, HAYKE M B MCKYCCTBE, C BBIAAIOIIMMHUCA MAaTEMaTUYECKHMMH OTKPBITHSAMH M HUX
aBTOpAMH.

Kypc obnanaer 3HauUTENbHBIM BOCIUTATEIBHBIM OTEHIIMATIOM, KOTOPBIM pealn3yercs Kak depe3 yueOHbIH MaTepHual, ClloCOOCTBYIOMINN
(opMHPOBAHHIO HAyYHOT'O MHUPOBO33PEHHUS, TaK M Uepe3 CreUupHUKy yueOHOH AeATeNbHOCTH, TPeOyrolel caMOCTOATENIbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTENIBHOM KOHIIEHTPAllU BHUMAHMS 1 OTBETCTBEHHOCTH 32 NOJIYYEHHBIA PE3YNIbTAT.

B ocHoBe MeTonuku 00y4yeHus anreOpe ¥ HayajaM MaTeMaTUYeCKOro aHajau3a JIEKUT JAeATeIbHOCTHBIM MPUHIIUIT 00y4eHUS.

CrpykTypa Kypca «Anredpa u Hauana MaTeMaTHYECKOTO aHAIN3ay BKIIOYAET CISAYIOIIUE COAepKaTeIbHO-METOAnYeCKHe JTHHUN: «Hucna
U BbIUKCIEHUS», «DyHKIUN U rpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama maremaTHueckoro aHaimm3ay», «MHOXeCTBa U JOruka». Bee
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JINHUYU U3Y4atOTCsl HA IPOTSKEHUH JIBYX JIET 00y4eHMsI B CTapIlel 1IKOJIE, ECTECTBEHHO JOMOJHAS IPYT



Jpyra W TOCTENEHHO HACHIIAsICh HOBBIMH TEMaMU W pa3zjaenamu. J[aHHBIH Kypc SBISIETCS WHTETPATHBHBIM, MOCKOJIBKY OOBEIUHSET B cebe
COJIep’KaHUE HECKOIBbKUX MAaTEMATUYECKUX AUCIHILINH: anredpa, TPUrOHOMETPHSI, MAaTeMaTHISCKUI aHaIH3, TEOPHS MHOXeCTB u J1p. [1o mepe Toro
KaK ydJallluecsi OBJIaJieBaloT BCcE Oojiee MUPOKUM MaTeMaTHYEeCKUM allllapatoM, Y HUX IOCIENOBAaTEeIbHO (OPMHUpPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTEMaTHUECKYIO0 MOJIENb PEabHOM CUTYalluU, TPUMEHSTh 3HaHMUsI, TOJIyYeHHbIE B Kypce «Anredpa v Hayaia MaTeMaTH4eCKOr O
aHaIM3ay, IS PEIICHHUS] CAMOCTOSATEIHHO CHOPMYITMPOBAHHON MAaTEMAaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETHPOBATH MOTYICHHBIN pe3yibTar.

ConepkarenbHO-MeTOoAMUecKas JIMHUS «Yuclia U BBIYUCIICHUS» 3aBeplIacT (OpMUPOBAHME HABBIKOB HMCIOJIB30BaHUS JACHUCTBUTEIBHBIX
qrcell, KOTopoe ObLJI0 HauaToO B OCHOBHOM IKoJie. B crapiieii mkone ocoboe BHUMaHue yaemnseTcs: (OopMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIUX B CeOs UCIIOJIb30BAHKUE PA3IMYHBIX (DOPM 3amKcH JEHCTBUTENLHOTO YHUCIa, YMEHHE PAIlMOHATILHO BBITIONHATE ACHCTBUS C
HUMHU, JeNIaTh MPHUKUAKY, OIECHUBATh pe3yiabTaT. OOydarommecs MOTy4YarOT HABBIKKM NMPUOIMKEHHBIX BBIYUCIICHUH, BBITIOJHCHHS JICUCTBHU C
YHCIIaMU, 3aITUCAHHBIMU B CTAHJIAPTHOHN (popMe, HCITOJIb30BAHMS MATEMATHIECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUN.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaU3yeTcsl Ha MPOTSHKEHUH BCEro OOy4YeHHs B CTapllel IIKOJe, MOCKOJIbKY B KaKIOM pasjele
MPOrpaMMbl MPEYCMOTPEHO pEIIeHHe COOTBETCTBYIOHMIMX 3amad. OOyuaroluecss OBIAJIEBAIOT PA3IMYHBIMU METOJAAMH PELICHHUS LENbIX,
palMOHANTBHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUW, HEPABEHCTB W HUX CHCTEM.
[Tony4yeHHble yMEHHUS HCIOIB3YIOTCS TPH HUCCIENOBaHUM (YHKIHUA C TOMOIIBIO MPOU3BOIHOM, PENICHUU MPUKIATHBIX 3a7a4 M 3ajad Ha
HAXO0XJICHUE HauOOJBIINX U HAMMEHbIINX 3HaUeHnH QyHKIMU. JlaHHas colepkaTenbHast TMHUS BKIIOUaeT B ce0s Takke GopMUpOBaHHE YMEHU I
BBITIONHATH Pacu€Thl 1Mo (opMyliaM, MPeoOdpa3oBaHUs IENbIX, PAIIMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAKECHHM, a Takke
BBIPOKEHHH, COIEpKaluX CTEeneHu u jorapudMmbl. braromaps u3yueHHio anredpanyeckoro Marepuana MPOUCXOIUT JalibHEWIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPaKTHOTO MBIIUICHUS YYalIUXCs, (POPMUPYIOTCS HaBBIKH JCAYKTUBHBIX PaCCYXIEHHM, paOOThl ¢ CHUMBOJHHBIMU
dbopMamu, peICTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB. Aredpa npeanaraet 3¢ (GHeKTUBHbIE HHCTPYMEHTBI
JUISl peLIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYUHbIX 3314, HarJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK sI3bIKa HAyKH.

ConepkarenbHO-MeTonuecKas TUHUSA «DyHKINU U TpadUKu» TECHO TIEPEIUIETACTCs C IPYTUMH JTUHUSMHU Kypca, TTOCKOJIBKY B KAKOM-TO
CMBICIIE 3a7a€T MOCIIeIOBATEILHOCTh N3YUEHUsI MaTepuana. M3yueHne CTemeHHOM, MoKa3aTeabHOM, JIOrapu(MUIecKOi U TPUTOHOMETPHUIECKUX
(GyHKIHH, X CBOKCTB U rpaMKOB, UCIIOJIb30BaHNE (DYHKITUHN IS pelIeH s 3aa4 U3 IPYTrUX Y4eOHBIX MPEAMETOB U peallbHOM )KU3HH TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKIM aHAIM30M, TaK U C pellICHHeM ypaBHEHUN U HepaBeHCTB. [Ipu aToM Golbiiioe BHUMaHUE yensieTcs GOpMUPOBAHUIO YMEHUS
BBIpaXaTh (GOPMYyJIaMU 3aBHCHUMOCTH MEXY Pa3TUYHBIMU BEIHMUWHAMH, UCCIEA0BATh MOJNyYeHHbIE (PYHKIIMH, CTPOUTH UX rpaduku. Marepuan
ATOM cojiepKaTEIHLHOM TUHNN HAIEJICH Ha pa3BUTHE YMEHHI U HAaBBIKOB, TTO3BOJISONINX BRIPAXKATh 3aBUCUMOCTH MEXTYy BETUIMHAMH B PA3INYHOMN
dbopme: aHanMTHUECKOU, Tpadudeckoil u cioBecHOW. Ero m3ydeHue CrocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHUSI, CIIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AIUY, UCTIOJIH30BAHUIO aHATIOTHH.

ConepxxarenbHast muHus «Hauana matreMaTH4ecKOTO aHaJIM3a» MO3BOJSET CYLIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYECKUX, TaK U
MPUKJIAIHBIX 33724, TOCTYIHBIX 00y4YaIOUIMMCS, Y KOTOPBIX MOSIBIISIETCS BOZMOXKHOCTh HCCIIEI0BAaTh U CTPOUTH Tpaduku GyHKIUHN, ONPEesaTh UX



HauOOJNbIINEe W HAMMEHBIINE 3HAYCHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tel, HAXOIUTh CKOPOCTH M YCKOPEHHs MpoleccoB. JlaHHas
coJiepaKaTeIbHast JIMHUS OTKPBIBAET HOBBIE BOZMOYKHOCTH IIOCTPOEHUS MaTEMAaTUYECKUX MOJEJIEH peabHbIX CUTyallui, HAX0XKICHUS HaUIy4dlIero
peleHys B MPUKJIAAHBIX, B TOM YHCIIE COLHMAIbEHO-I)KOHOMHUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOI'0 aHaJIM3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOIO, (pOPMaIbHO-JIOTUYECKOTO U KPEATUBHOIO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUN pPAclO3HABaTh MPOSIBICHHS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaroImuecs y3HAIOT O BBLAAIONINXCS Pe3yIbTaTax, MOJyYeHHBIX B X0/1€ Pa3BUTHUS MATEMATUKH KaK
HayKH, ¥ UX aBTOpax.

CopepxarenpHo-MeTOnUYECKasl JUHUA «MHOKECTBAa M JIOTMKa» B OCHOBHOM IIOCBAILIEHA JIEMEHTAM TEOPUHM MHOXKECTB. TeopeTuko-
MHOKECTBEHHBIE IPE/ICTABICHUS IPOHU3BIBAIOT BECh KypC UIKOJbHOW MaTeMaTWKM U IpeJUlaraloT Haubosiee YHHBEpPCAJIbHBIA S3BIK,
OOBETUHSIOMINI BCE pa3Iesibl MATEMATUKH U €€ MPHUIIOKEHUN, OHU CBSA3BIBAIOT pa3HbIe MaTeMAaTHYECKHE JUCIUIUIMHEI B euHoe nenoe. [loaromy
BA)KHO J1aThb BO3MOXXHOCTb IIKOJIBHUKY IIOHMMATh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTEMaTHKU M HCIOJIb30BaThb €ro Ul
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI MAaTEMaTHYECKOIO MOJAEIMPOBAHUS, KOTOpHIE
MpU3BaHbl CPOPMHUPOBATH HABBIKM MOCTPOCHUS MOJENEH peaJbHBbIX CUTYallUi, UCCIEIOBaHUS 3TUX MOJIEIEeH C MOMOIIBIO anmnapara aareOpsl u
MaTE€MaTH4YECKOr0 aHaIN3a U UHTEPIPETALNH IOJIyYCHHBIX PE3YJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KAXK/IbII U3 Pa3€I0B IPOrPAMMBI, IOCKOJIBKY
BEChb MaTepuajn Kypca LIMPOKO HUCIIOJB3YETCs Ul pELIeHUs NPUKIAagHbBIX 3axad. [Ipu pelieHuun peanbHBIX NPAKTUYECKHUX 3a]ad ydalluecs
pa3BUBAIOT HAOIIOAATENBHOCTh, yMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThesl, UCIOIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobinemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHMs NMPUKIAIHBIX 3a/lad OpraHU3yeTcs B Ipolliecce M3Y4YEHHUS BCEX TeM Kypca
«Anredpa 1 Hauaa MaTEMaTUYECKOTO aHAIN3A».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha U3yueHue Kypca anreOpbl 1 Hayal MaTeMaTHYecKoro aHajin3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Heneno B 10
Kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a aBa roga o0ydenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECSATHYHBIE APOOHM, MPOIEHTHI, OCCKOHEYHBIC MEPHOAMYECKUE ApoOH. Apudmernyeckue
OIEpaLluy C pallMOHAIBHBIMHU YHMCIaMHU, IPe0Opa30BaHUs YUCIIOBBIX BblpakeHU. [Ipumenenue qpo0eil u MpOLEHTOB Ul pelleHus PUKIIAIHbBIX
3a]1a4 U3 pa3IU4HbIX OTPACiIel 3HAHUW U pealbHON XKU3HU.

JeiicTBuTenpHble 4ncia. PanmuoHanbHbIE W WppalMoOHATbHBIE 4YKcia. Apudmerndeckue ornepanud ¢ ACHCTBUTEIBHBIMH YHCIAMHU.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenb ¢ nenbiM nokasatesneM. CranaapTHas (opma 3alucu JeHCTBUTENBHOrO uucia. Vcnosibp3oBaHue moaxoisiied GpopMbl 3amnucu
JEHCTBUTENBHBIX YACEN ISl PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajibHOU cTeneHu. JlefcTBUs ¢ apupMeTHUeCKUMU KOPHIMH HATypalbHOU CTETIEHHU.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BaHUS.

[Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIpakeHUNH. OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanoHalbHBIX ypaBHEHUIN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM.

[TpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3JInYHbIX 00JIacTell HAYKU U peaabHON HKU3HU.

DOyHKUUH U rPpadpuKu

Oynk1us, crnocoos! 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINN.

Ob6nacTp onpeaeneHns U MHOKECTBO 3HaueHU pyHku. Hynu ¢pynkuuu. [lpomexyTku 3HakonocTosHCTBa. YETHBIE M HEUETHBIE (D YHKITHH.

CrenenHas GyHKIMS C HaTypalbHBIM U 1IeJbIM MoKa3zaresneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpaduk KOpHs N-0if cTeneH .

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIeIICHHE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO apryMeHTa.

Hauana maTeMaTH4eCKOro aHAJIH3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs IOCIEA0BATEIbHOCTEH. MOHOTOHHBIE MOCIIEA0BATEILHOCTH.



ApudmeTndeckass W TreoMeTpUYeckas mporpeccuu. beckoHeyHO yObIBarommias reomeTpudeckas mporpeccus. Cymma OECKOHEUHO
yOBbIBaroleil reoMeTpudeckord mporpeccur. Dopmyna CIOXKHBIX MPOIEHTOB. MCHoab30BaHUE NPOTPECCHM ISl PEIICHUS pPeabHBIX 3aaad
MIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHoxkecTBamu. Jluarpammbl Ditnepa—Benna. IlpuMeHeHne TEOpEeTHKO-MHOKECTBEHHOTO ammapara Ijis
OMHCAaHUs PEAIbHBIX MPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 3374 U3 APYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYHCICHUA

Harypanbnsle u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIBIX YACEN.

Crenens ¢ palMoOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm yucna. JlecaTuuHble U HaTypajibHbIE JOrapru(pMBbI.

YpaBHeHHUs M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTAPU(MBIL.

[Ipeo6pa3oBanue BbIpaxXeHUH, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM IIOKa3aTeJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucTembl TMHENHBIX YpaBHEHUI. Penenne npukiagHbIX 3a7a4 ¢ MOMOIIBK CUCTEMBI JINHEWHBIX YPAaBHEHHM.

CucreMbl ¥ COBOKYITHOCTH PallOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHUECKUX 3ajlay U 3a/1a4 U3 Pa3UYHbIX 00JacTell HayKu U pealbHON
KU3HU.

DOyHKUUH U rPpapuKu

Oyukuus. Ilepuoanueckune pynkunu. [IpoMekyTKH MOHOTOHHOCTH (yHKUMH. MakcMMymbl U MUHUMYMBI QyHKuu. Haubonbiiee u
HauMeHbIlIee 3HaYeHNEe (PYHKIIUU Ha TIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(uKH.

[oxa3zaTtenpHast u norapudmuyeckas QyHKIMH, UX CBOWCTBA U IpapuKu.

Hcnonp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS YPABHEHHUM M IMHEHHBIX CHCTEM.



Hcnonp3oBanue rpagukoB QyHKIMHA 11 UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPH PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.

Havaja maTeMaTH4eCKOro aHAJIHM3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /1JIs pEIIEHUs] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[IpousBoanbie eMeHTapHBIX QyHKIHNA. DOpMYITBI HAXOKICHUS IPOU3BOJHON CYMMBI, POU3BEACHHS X YaCTHOTO (DYHKIIUH.

[IpuMeHeHne MPOU3BOAHON K UCCIEIOBAaHUIO (PYHKLMI HAa MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHne HanOoJblIero 1 HauMEHbIIEro
3Ha4YeHUs QYHKIHUU Ha OTPE3Ke.

[IpuMeHeHre NPOW3BOAHOM Il HAXOXKICHHWS HAWIydlIero peuieHus B IPUKIAIHBIX 3a7adax, Ul ONPEIEeIeHUs CKOPOCTH IIpolecca,
3aJlaHHOTO (POPMYIION M TPpaGUKOM.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpain, ero reomerpudeckuil 1 Gpusnueckuil cMpici. Beruucienue nnrerpana no gopmyie Herotona—Jleiibnuna.



INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune yqe6H0ro npeamMceTa «MaremaTnka» JOJIDKHO o0ecreynuBaTh JOCTHXXCHUE HAa YPOBHE CPEAHETO O6H.[CFO 06p330BaHI/IH CICOYIOIIUX
JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEIMETHBIX 06paSOBaTeJ'IBHI)IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKkTepU3yroTCs:

I'pasxxianckoe BOCIIUTaHHE:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MMO3MLMU OOYy4aroUlerocsi Kak AaKTUBHOIO M OTBETCTBEHHOI'O YJI€HAa POCCHUHCKOro oOIIecTBa,
IPEJCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD, SIBIECHUI, IPOLelyp IPaXAaHCKOro oduiecTBa (BbIOOPHI,
OIPOCHI U 11p.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUM € UX (YHKLIMAMU M Ha3HAYEHUEM.

[TaTpuoTnueckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO POCCUNCKON Tpa)JTaHCKOW HIECHTHUYHOCTH, YB)KEHHS K IPOLUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHMEM K JOCTH)KEHHSM POCCHUICKMX MAaTEMaTHUKOB M POCCHUICKOM MaTeMaTHMYECKON IIKOJIBI, K HCIOJB30BAaHUIO ITHUX
JOCTH)KEHHUH B PYyrUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOTO Hapoja; c(pOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO MOBEACHUS,
CBSI3aHHOTO C NIPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUN HAyKM M JIE€ATENbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMBOTO OYAYILIETO.

DCTEeTHYECKOe BOCIIUTAHNUE:!

3CTETHUYECKUM OTHOIIEHHEM K MHpY, BKIIOUYas CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEN, 0ObEKTOB, 3aa4, PEIICHUH, pacCy ACHUI;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3jIndHbIX BUJIOB UCKYCCTBA.

®u3nyecKkoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI IPUMEHSTh MaTeMaTUYECKHE 3HAaHUS B MHTEPECax 3J0POBOT0 U 6€30MacHOro oopasza *HU3HH, OTBETCTBEHHOT'O
OTHOIIECHUS K CBOEMY 3/I0POBbIO (310pOBO€ MUTaHUE, COATAaHCHPOBAHHBIN pPEXHUM 3aHATHI U OTIbIXa, peryispHas (u3nueckas aKTUBHOCTH);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHEM LEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3MYHbIM cdepaMm NpodhecCHOHAIBHONW IesITeIbHOCTH,
CBSI3aHHBIM C MAaTEMATUKOHN U €€ NPUII0KEHUIMHI, YMEHHUEM COBEpLIaTh OCO3HAHHBIN BBIOOP Oyayliel mpoeccuu U peann30BbIBaTh COOCTBEHHBIE



’KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HM;
TFOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUH NTPAKTUYECKUX 33]1a4 MaTeMaTH4YECKON HAIPaBJIE€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OPMHUPOBAHHOCTBIO KOJIOIMUECKON KYJIbTYpPbl, HOHUMaHUEM BIUSHHS COLUAIBHO-3KOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOIHON
U COLMAIbHOM Cpe/ibl, OCO3HAHUEM ITI00aIbHOTO XapaKTepa FKOJIOIrMUECKHUX Mpo0JIeM; OpUEHTAllME Ha IPUMEHEHUE MaTEMaTHUYECKUX 3HAHUM JU1s
peleHust 3a/1a4 B 00JIaCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHUPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX MOCIIEICTBUI IS OKPY>KAIOMIEH CPEIbl.

[lenHOCTH HAYYHOTO MTO3HAHUS:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKW U OOLIECTBEHHOW MPAKTUKH,
MOHMMaHHEM MaTEeMaTUYECKON HAyKH Kak c(epbl 4eJIOBEYECKOH JesITeIbHOCTH, STAOB €€ Pa3BUTHA M 3HAUMMOCTH ISl Pa3BUTHSI [IMBUIIN3AIINH;
OBJIAJICHUEM $I3bIKOM MaTE€MaTHKU U MAaTEeMAaTUYECKOM KyJIbTYpOoH KakK CPEICTBOM MO3HAHMSI MHUPA; TOTOBHOCTBHIO OCYLIECTBIISTH MPOEKTHYIO U
HCCIJIEIOBATEBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHble  pe3yabTaThl OCBOGHUS MPOTpaMMbl  yueOHOro mpeamera «MareMmaTukay XapaKTepH3yHOTCs  OBIaJCHHEM
YHUBEPCATbHBIMU HO3ZHAGAMEIbHBIMU OCliCEUAMY, YHUBEPCAIbHIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, VHUBEPCANbHLIMU pe2yIsamUEHbIMU
oelicmeusamu.

1) Vuueepcanvuvie noznasamenvmvle Oelicmsus, obecnewusarom Gopmuposanue 0OA3068bIX KOSHUMUSHBIX NPOYECCO8 O00YUAIOUUXCSL
(0csoeHue Memo008 NO3HAHUSL OKPYICAIOWe20 Mupa, HpUMEHeHUe JIO2UYeCKUX, UCCied08amenbCKux onepayuti, YMeHuti pabomams ¢
ungopmayueii).

ba3oBrle nornueckme AeMCTBHU:

° BBISIBJISTh U XapPaKTEPHU30BaTh CYNIECTBEHHBIC MPU3HAKH MaTEMAaTHUYECKUX OOBEKTOB, MOHSATUHN, OTHOIICHUN MEXIy MOHSITHUSIMH,
(GbopMyIIMpPOBaTh ONpeAC/ICHUs] TIOHATHH; YCTaHABIMBATH CYINIECTBEHHBIA MpPHU3HAK KIacCH(HUKAIMKM, OCHOBAHUS JIJII OOOOIICHUS W CpaBHEHUS,
KPUTEPHUH TTPOBOMMOTO aHAIIN3a,

° BOCIIPHHHUMATh, (DOPMYJIMPOBATh M MPEOOPA30BBIBATH CYKICHHS: YTBEPIUTCIHHBIC WM OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIC H
o01111e; yCIOBHBIE;

° BBISBJISATh MaTeMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHBOpEYHs B (haKTax, TaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;
npeasiaraTh KpUTEPUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

° JienaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, JNEAYKTHBHBIX W HMHIYKTHBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUYCHHH IO
AHAJIOTHH;



o MIPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTelIbCTBA MAaTEMAaTHMUECKUX YTBEPXKICHHH (IpsiMble M OT MPOTHUBHOTO), BBICTpauBaTh
apryMeHTaluIo, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

o BBIOMpATh CrOco0 perieHust yyeOHOM 3agaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMs], BBIOUPATh HauOoiee MOAXOISIINMA C
y4ETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccinenoBarenbckue JeMCTBUS:

o MCITIOJIB30BATh BOIIPOCHI KaK MCCIIEI0BATEILCKAN HHCTPYMEHT IMO3HAHUS; (DOPMYIHPOBATH BOIIPOCHI, (PUKCHPYIOIHE TPOTUBOPEUHE,
npobeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTYyMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

o MIPOBOJIUTH CAMOCTOSATEIBHO CINIAHMPOBAHHBINA HKCIIEPUMEHT, HCCIIEJOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO
00BEKTa, SIBJICHUS, IIPOIECCA, BHISIBJICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSMH, ITPOIECCAMHU;

o CaMOCTOSITENTFHO (POPMYIHPOBaTH 000OIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM IMPOBENEHHOTO HAOIIOICHNUS, NCCIIETOBAHMSI, OLICHUBATh
JOCTOBEPHOCTD MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOAOB H 0000IICHHI;

o MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKIKE BBIABUTATh MPEIIIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueit:

o BBISIBIIATH 1e(DUIIUTH HH)OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUUIsI OTBETA Ha BOTIPOC U JIJISl PEIICHUS 3a/1a4H;

o BBIOMpaTh HWH(POPMAIMIO W3 WCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3WPOBATh, CHUCTEMATH3MPOBATh W HWHTEPIPETUPOBATH
MHGOPMAIHIO PA3INYHBIX BUAOB U (pOpM IpeCcTaBICHNUS;

o CTPYKTYpUPOBaTh HH(POPMAIHIO, TPEJICTABIATE €€ B pa3IHMUHBIX (POpMax, WILTIOCTPUPOBATH IPpauIecKu;

o OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO COPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAmMueHvle Oeticmausi, 00ecneyusaiom c@hopmupo8anHoCmy COYUATLHBIX HABLIKOE 00YHAIOUUXCSL.

OOmuieHue:

o BOCTIPHHUMATH ¥ ()OPMYIIMPOBATH CYKIICHHS B COOTBETCTBHH C YCIOBHSMH U IEIISIMHU OOIIEHHUST; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3p€HHsI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIIeHHs 3a/1a4l, KOMMEHTHPOBATh MOJTY4YEeHHBIA Pe3yNbTaT;

o B X0J/ie¢ OOCYXIEHHsI 3a7aBaTh BOIPOCHI 1O CYIIECTBY OOCYKIAeMOW TEMBI, POOIIEMBI, pelraeMoil 3aJ1a4u, BBICKAa3bIBATh WICH,

HAaI[eJICHHbIE Ha IOMCK PEIICHHUS; COTIOCTABIISITh CBOH CYXKIACHHSI C CY>KJICHUSIMU JIPYTHX YYACTHUKOB JHANIOTa, 0OHAPYKUBATh Pa3INYKe U CXOJCTBO
MTO3UIINI; B KOPPEKTHOU (popme hopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS;

. MPEJICTaBIATh PE3yAbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HWCCICOBAHMs, MPOEKTa; CaMOCTOSATEIbHO BBIOMpPATH QopmaT
BBICTYIUICHUS C YUETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayTMTOPUH.

CoTpyaHUYECTBO:



o MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBH/yaIbHON PabOTHI IPH PEIICHUH YIeOHBIX 3a/1a4; IPUHUMATh IIEITh
COBMECTHOM JIESITEIbHOCTH, TNITAHUPOBATh OPTaHU3AI[UI0 COBMECTHOM pabOThI, PaCpeieNiaTh BUbI paboT, TOrOBApUBATHCS, 00CYXIATh MPOLIECC U
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JFOJICH;

o y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (0OCYKACHUS, 0OOMEH MHEHHU, «MO3TOBBIC IITYPMbD» U HHBIC); BHIIOJIHATH CBOIO YacTh
pa6OTBI U KOOPAUHUPOBATH CBOU I[eI;’ICTBI/ISI C ApYIruMH YJICHAMH KOMaH/Ibl; ONCHUBATH KAY€CTBO CBOCT'O BKJIa/la B O6H.[Hﬁ MMPOAYKT IO KPUTCPUIM,

C(bOpMy.TIHpOBaHHLIM yY4aCTHUKaMU BSaHMOHeﬁCTBHH.
3) yHugepcaﬂbele pelyiiamueHble Oeﬁcmguﬂ, obecnevyusarom gbopmupoeaﬂue CMDbICNIOB6bLX YCMAHOBOK U HCUSHEHHbIX HABLIKOG IUYHOCMU.

Camoopranusanus:
COCTABIIATH TUIAH, AJITOPUTM PELICHUS 3a/1a41, BRBIOUPATh CIIOCO0 PEHICHHUS ¢ YIETOM UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BOZMOKHOCTEH,

apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTpOIb:

. BIIQJICTh HABBIKAMH TI03HABATEIHHOW pe(IECKCHU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUH W MBICIUTEIBHBIX TPOIECCOB, HUX
PE3yNbTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTaTa pelieHuss MaTeMaTUueCcKoil 3a1auu;

. MpEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUH 33141, BHOCUTh KOPPEKTUBBI B ICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, IaHHBIX, HAMIEHHBIX OIINOOK, BEISIBICHHBIX TPYAHOCTEH;

. OILICHHBATh COOTBETCTBUE PE3yNbTaTa IeM M YCIOBUSAM, OOBSICHATH MPUYMHBI JTOCTHXKEHUS WM HEIOCTIKEHHUS pPEe3ylIbTaToB
NesITeIbHOCTH, HAaXOJAUTh OMHUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro Kypca «Anrebpa M Hayajla MaTEeMAaTHYECKOIO aHalM3a» Ha YPOBHE CpeIHEero oOIiero oOpa3oBaHMs JOJKHO
o0ecneunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEeIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB:

10 KJIACC

Yuciaa 1 BLIYHCTICHUS

OrniepupoBaTh MOHIATHAMU: PAITMOHATIEHOE U ICUCTBUTEIHFHOE YHCII0, OOBIKHOBEHHAS U JACCATUYHAS IPOObH, MPOIICHTHI.

BrimonHsaTe apudMeTrnuecKue onepamyy ¢ palMOHAIBHBIMUI U IEHCTBUTEILHBIMHA YUCIIAMHU.

BrimonHsaTs mpuOIMKEHHBIC BRIYUCICHHUS, UCIIONIb3Ys TIPABHIIA OKPYTIICHUS, 1e1aTh IPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN.



OnepupoBaTh MOHATUAMHU: CTETICHb C IEJIBIM MMOKa3aTeleM; CTaHAapTHas (opMa 3amucH JIEHCTBUTEIBHOTO YUCIA, KOPEHb HATypalbHOU
CTETIEHH; MCIIOJIB30BaTh MOIXOAAIIYI0 (POPMY 3aITUCH JEHCTBUTENBHBIX YUCEN Ul PEIICHHsI TPAKTHYECKUX 3aa4d U MPEACTABICHNS JaHHBIX.

OnepupoBaTh HOHATHAMU: CUHYC, KOCUHYC M TaHI'€HC POU3BOJIBHOIO YIJIA; MCIIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO YIja yepe3 oOpaTHble
TPUTOHOMETPUUYECKHE (DYHKIUH.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBaTh MOHATHSMH: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJOE€, PAallMOHAIBHOE, UPPALMOHAIBHOE ypaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHUE;

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh TPUTOHOMETPUYECKHE YPaBHEHUS.

BoinonHsATe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U UPPAllMOHAIbHBIX BHIPAKEHUI U peIIaTh OCHOBHBIE TUIIBI LIEJIbIX, PAl[MOHATIbHBIX U
UppalMOHAIIbHBIX YPaBHEHUIN U HEPaBEHCTB.

[TpuMeHATHh ypaBHEHMS U HEPABEHCTBA /s pEILIEHUs] MaTeMaTUYEeCKUX 3a/1a4 U 3ajjay U3 pa3IMuHbIX 00JacTell HAyKu U peaabHOM JKU3HU.

MopenupoBaTh peajbHble CHUTYallUM Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMs, HEpaBEHCTBAa IO YCIOBHUIO 33JayM,
UCCIIEI0BAaTh MOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allIapaTa ajareopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3ahaHusl (QYHKIMH, 00JACTh ONpPENENeHUss U MHOXECTBO 3HAUeHUH (YHKIMHU, Tpapuk
(byHKIMH, B3aUMHO OOpaTHbIE (DYHKIUH.

OnepupoBaTh NOHATUAMH: YETHOCTh U HEYETHOCTh (PYHKLIMHU, HYIH QYHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Wcnonb3oBatek rpaduku GyHKUINN U1 pellIeHUs] ypaBHEHUH.

CrtpouTtb 1 uuTaTh rpaduKu JIMHEHHON QyHKIMM, KBaApaTUUHON (QYHKIINH, CTEIEHHON (PYHKIMHM C 1IeIbIM TOKa3aTesIeM.

Hcnonb3oBath rpaduku GyHKIMHA 1715 MCCIeI0BaHMS MPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 337a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
peasbHOM JKU3HM; BbIpaXkaTh GOpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMHU.

Hauyana matemMaTHyecKoro aHajaimsa

OnepupoBaTh MOHATUSAMHU: I1OCIEA0BATEILHOCTD, apU(METHUECKas! U TeOMETPUUECKast IPOTPECCHH.

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIAsi T€OMETpPHUECKas Mporpeccusi, CyMMa OECKOHEYHO YOBIBAIOIIEH reoMeTpUdecKon
IIPOrPECCUM.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Ncnonp30BaTh CBOMCTBA MOCIIEIOBATENLHOCTEN U MPOTPECCUH ISl PEIIEHUS pealbHbIX 3a/1a4 MPUKIAJHOTO XapakTepa.

MHoxkecTBa M JTOTHKA

OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONIEpaIMK HaJl MHOXECTBAMH.



Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar sl OMHMCAHUS pealbHBIX MPOLECCOB U SBJICHUHN, MPHU PELICHUU 33/1a4 U3 JAPYTHX
y4eOHBIX IPEMETOB.
OmnepupoBaTh NOHATHAMHE: ONIPEJICIICHUE, TEOpEMa, CIICICTBHE, I0KAa3aTeIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHCICHUA

OnepupoBaTh NOHATUAMU: HATYPAJIbHOE, LIEJIOE YNCIIO; UCII0JIb30BaTh IPU3HAKYU JIE€IMMOCTH LIEJIBIX YUCET, Pa3JI0KEHUE YNCIIa HAa IPOCThIE
MHOXUTENH JUIS PEIICHU 3a4a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMMU: JIoTapu(M YUCIIa, IECATUYHBIE U HATYpajbHbIC JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumensTh cBOWCTBA CTENEHH ISl IPeoOpa30BaHuUs BbIPAXKEHUI; ONEepUpOBaTh MOHATUSAMU: MOKa3aTEIIbHOE YpaBHEHHUE U HEPAaBEHCTBO;
peniaT OCHOBHBIE TUIIBI I0KA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe npeoOpa3zoBaHMs BBIPAKEHHM, COAEpKAIIMX JOrapu(Mbl; ONEpUpPOBaTh MOHATUAMU: Jorapu(MUYECKOEe ypaBHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHbIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUH U HEPAaBEHCTB.

Haxoauts pemenus npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YpaBHEHHM M €€ pelleHHe; HCIOIb30BaTh CUCTEMY JMHEMHBIX YpaBHEHHUM IJIs pelieHus
MIPaKTUYECKUX 3a]1a4.

Haxoauts pemieHus NpoCTEUINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

MonennpoBaTh pealbHbIE CUTYallUH Ha A3bIKE alreOpbl, COCTABIATh BHIPAKEHNUS, YPABHEHM I, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33/1a4H,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapaTa ajareopsl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSAMHU: NTEpUOANYECKAs QYHKIHS, TPOMEXYTKH MOHOTOHHOCTH (YHKILIMH, TOUYKU SKCTpeMyMa (QYHKIMH, HAUOOJIbIlee U
HaMMEHblIIee 3HaYeHUs! PYHKIIMU Ha IPOMEXKYTKE; UCTIOIb30BATh UX JJIsl UCCIIE0BAaHUS (PDYHKIIUH, 3aJaHHOH rpadukom.

OnepupoBaTh NOHATHUAMHU: TpapUKU IOKa3aTeIbHOW, JOrapu(pMUUECKOH W TPUTOHOMETpPHUYECKUX (YHKIMH; H300paxaTb HUX Ha
KOOPJMHATHOM IIJIOCKOCTH M MCIIOJIb30BATH JUUISl PELICHUs] YPAaBHEHNUN U HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH Tpa(UKH JMHEHHBIX YpaBHEHHUH M HCIIOJIB30BAaTh MX JJIS PEIICHHs] CHUCTEMBl JIMHEHHBIX
YPaBHECHHUHU.

Hcnonb3oBate rpaduxy GyHKIMNA 1)1 UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYrUX y4eOHBIX AUCLUILIUH.



Hayana maTeMaTH4ecKOro aHaIM3a

OnepupoBaTh MOHATHAMU: HENpepbIBHAs (YHKLHMS; MPOU3BOAHAS (DYHKIMH; HCIIOJIB30BaTh I€OMETPUYECKHA M (PU3MUECKUI CMBICIT
IIPOU3BOHOM Ul PEILICHUS 3a1a4.

HaxonuTh npon3BOAHbIE IEMEHTAPHBIX (DYHKIMH, BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH.

Hcnonp30BaTh MPOM3BOAHYIO IS UCCIEAOBAaHHUS (PYHKIUU HA MOHOTOHHOCTH M DKCTPEMYMbI, IPUMEHATH PE3yJIbTaThl UCCIEIOBAHHS K
MMOCTPOEHHUIO TPaUKOB.

Hcnonp30BaTh TPOU3BOAHYIO Ul HAXOXKACHHS HAUTYYILIErO PEIIEHUS B IPUKIJIAHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUAMU: IEPBOOOPa3Has U MHTErpall; HOHUMATh F€OMETPUUECKUI U (PU3NYECKUI CMBICII UHTErpaa.

Haxoaute mepBooOpa3Hbie JIeMEHTapHBIX (YHKINN; BBIYUCIATh HHTErpai o Gpopmyne Herorona—JleitOHuma.

Pemrate mpuknamHeie 3aadd, B TOM YHCIIE COLMAIBHO-YKOHOMHUYECKOTO M (PM3MYECKOTO XapaKTepa, CPeACTBAMH MaTEMaTHYECKOTO

aHaJIm3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
wn HaumenoBanue Pa3ae/ioB U TEM IMIPOrpaMmMmbl Beero KOHTpOJ‘IbeIe oﬁpasosaTe.Hbele
padoThbI pecypes!
1 MHOXeCTBa PallMOHAJIBHBIX M ICHCTBUTEIIBHBIX YHCEII. 14 1
PanmoHaibHbIC ypaBHEHHS U HEPABCHCTBA
2 Oynkuuu U rpaduku. CTeneHs ¢ elbIM oKa3aTeaeM 6
3 Apudmernaeckuii KOpeHb N—0ii CTETICHU. 18 1
WppanmoHaiibHbIC YpaBHCHUS U HEPABEHCTBA
4 ®opmysbl TpUroHOMeTpun. T pUroHOMeTprUecKre 29 1
ypaBHEHUs
5 [TocmenoBaTeIbHOCTH U TIPOTPECCHH
6 [ToBTOpEeHue, 06001MIeHNE, cCCTeMaTH3allus 3HAHUN 1
OBUHIEE KOJIMYECTBO YACOB 110 NTIPOTPAMME 68 4




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KonTpoJabHbie (ungponbic)
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypenI
CrerneHb ¢ pallMOHATBHBIM ITOKa3aTeIeM.
1 [TokazarenbHast pynkuus. [lokazarenbHble ypaBHEHUS 12 1
Y HEPaBEHCTBA
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckue 12
ypaBHEHHMSI U HEPABEHCTBA
3 Tpuronomerpuyeckre GYHKIMH U UX TPaQUKH. 9 1
TpuronomeTrpruyeckne HepaBEHCTBA
4 [TponsBoanas. [Ipumenenue nponsBoaHON 24 1
5 WuTerpan u ero npuMeHeHUs 9
6 CucreMsl ypaBHeHU 12 1
7 HatypanbHble u 1ienblie yrcia 6
8 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 18 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
JIeKTPOHHbIE
KonuyectBo wnpposkre
Ilnan. dDakr. oOpa3oBaTe/ibHbIE
Ne Tema ypoka 4acoB
aara aara pecypchl
n/n
Bcero
1 MHoXecTBO, onepanuy HaJl MHOXKeCTBaMU. JluarpaMmbl 1 04.00.
Oiinepa—Benna
5 Parnmonansheie uncina. OOBIKHOBEHHBIE M IECATUYHBIC 1 05.09
IpoOu, MPOLEHTHI, 0ECKOHEUHbIE IEPUOTUUECKUE IPOOH R
3 Apudmerndeckue onepanuy ¢ paioHATBHBIMA YHCIAMHU, 1 11.09
peoOpa30BaHMUsl YUCITIOBBIX BBIPAKCHHM o
[TpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUS
4 MIPUKJIAHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUH U 1 12.09.
peanbHON KU3HU
[TpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUs
5 MIPUKJIAIHBIX 3a7]a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUH U 1 18.09.
peanbHON KU3HU
6 HelictBuTenbHble yncia. PalimonanbHbie U 1 19.09.
MpparroHaIbHBIE YUCIIa
7 Apudmerndeckre onepanuu ¢ AeHCTBUTEIbHBIMU YUCIAMH 1 25.00.
3 [TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTICHHUS, 1 96.09
MIPUKHJIKA U OLIEHKA pe3ysIbTaTa BHIYMCICHUN
9 ToxmecTBa U TOXKIECTBEHHBIEC MPEOOPA30OBAHUS 02.10..
10 VYpaBHeHuUEe, KOPEHb YPABHEHUS 03.10.




11 HepaBeHCTBO, pemieHre HepaBeHCTBa 09.10.
12 Meroa uHTEpBaJIOB 10.10.
Pemrenue nenpix U IpoOHO-pAIIOHAIBHBIX YPaBHEHUH 1
13 1 16.10.
HEpPaBEHCTB
KonrtponsHas pabora o Teme "MHoOKeCcTBa
14 palMOHAIBHBIX U ICUCTBUTEIBHBIX Yuces. PalimonaibHbIe 1 17.10.
YpaBHEHHUSI U HEPABEHCTB"
OyHK1us, criocoObl 3aganus GyHkuu. Baumuo
15 1 23.10.
oOpaTHbIe PYHKIUU
I'paduk ynkuuu. O61aCTh ONpeIeIeHUs] U MHOKECTBO
16 3HaueHuit pynkuun. Hynu ¢pynkmuu. [Ipomexytku 1 24.10.
3HAKOIIOCTOSIHCTBA
17 Yérabie 1 HeUETHBIC (PYHKIIUU 1 07.11.
18 Crenens ¢ nenbiM nokasareneM. CrangapTHas popma 1 08.11
3aIUCH JICHCTBUTEIBHOTO YHCTIa
Hcnonb3oBanue noaxossumeil popmsl 3anucu
19 JNEHUCTBUTENBHBIX YUCEN JIJISl PEIICHUS] MPAKTUYECKUX 3a7a4 1 13.11.
U TIPe/ICTaBJICHUS JaHHBIX
20 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIbIM 1 1411
nokasarenem. E€ cBoiicTBa u rpaduk o
21 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHU 1 20.11.
22 Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH 1 21.11.
23 CBoiicTBa apu(hMETHIECKOTO KOPHS HATYPAITBHOHN CTETICHH 1 27.11.
24 CBoiicTBa apu(pMeTHUECKOr0o KOPHS HAaTypalIbHOM CTENeHN 1 28.11.
25 CoiicTBa apu(pMeTHYeCKOro KOpHs HaTypaJlbHOM CTENEeHn 1 04.12.
26 JeticTBus ¢ apu()MEeTHUECKUMHU KOPHSIMU N—Oi CTeTIeHU 1 05.12.
27 JeiicTBus ¢ apuMeTUUECKUMHU KOPHSAMU N—OW CTENEeHU 1 11.12.




28 JlevicTBus ¢ apu()METHUECKUMHU KOPHSIMU N—O CTETIeHU 1 12.12.

29 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OW CTENEeHU 1 18.12.

30 JeticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—O CTETIeHU 1 19.12.

31 Pemenue nppalvoHalbHbIX YPaBHEHUN 1 HEPABEHCTB 1 25.12.

32 Pemenue nppaoHanbHBIX YpaBHEHUN U HEPABEHCTB 1 26.12.

33 Pemenue nppalvoHalbHbIX YPaBHEHUN 1 HEPABEHCTB 1 10.01

34 Pemenuie uppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB 1 11.01.

35 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1 15.01.

36 CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH 1 16.01.

37 CaoiicTBa ¥ rpad K KOpHS N-Oi CTCTIICHH 1 22.01.
KontponbHas padota nmo teme "ApudmeTndecknuii KOpeHb

38 n—oii crenenu. MppannoHanbHble ypaBHEHUS U 1 23.01.
HepaBeHCTBa"

39 CuHyC, KOCUHYC U TaHT€HC YHACIIOBOIO apryMeHTa 29.01.

40 CuHyc, KOCHHYC ¥ TaHTE€HC YMCIIOBOTO apryMEHTa 30.01.

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1 05.02.
apryMeHTa

4 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1 06.02.
aprymMeHTa

43 Tpuronomerpuueckas OKpy>KHOCTb, OIpeIeTICHHUE 1 12.02.
TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apryMeHTa

44 Tpuronomerpuueckas OKpy>KHOCTb, OIpeieTICHHUE 1 13.02.
TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.02

46 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1 20.02.

47 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1 26.02.

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 27.02.




49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKESHUI 1 04.03.
50 [IpeobOpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1 05.03.
o1 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKECHUI 1 11.03.
52 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKESHUI 1 12.03.
53 [IpeobpazoBanye TPUTOHOMETPUUIECKUX BBIPAKCHUM 1 18.03.
o4 Pemenuie TpUroHOMETpUUECKUX ypaBHEHUI 1 19.03.
55 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1 01.04.
56 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUI 1 02.04.
57 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1 08.04.
58 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUI 1 09.04.
59 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1 15.04.
60 KonTponbhas padota no teme "®opmysbl TPUTOHOMETPHUH. 1 16.04.
Tpuronomerpuyeckue ypaBHeHHs "
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
61 nocneaoBareabHocTel. MOHOTOHHBIE 1 22.04.
MOCTIeIOBATEIbHOCTH
Apudmernueckas 1 reoMeTprUUECcKasi IPOTPECCHH.
62 Hcnonp30BaHne NpOrpeccuu sl peLIEHHs] peaIbHbIX 1 23.04.
3aJ1a4u NPUKJIAJHOTO XapakTepa
beckoneuHo yObIBarolasi reOMETpUYEcKas Iporpeccusi.
63 Cymma OeckoHEYHO yOBIBArOIIeH TeOMETPUUIECKOM 1 29.04.
porpeccuu
64 dopMyina CIOKHBIX TIPOIIEHTOB 30.04.
65 dopmyIa CI0KHBIX TPOLEHTOB 06.05.
66 O06001enre, cucTeMaTU3aIus 3HaHUN 32 Kype anreOpsl U 1 13.05.
HayaJl MaTeMaThyeckoro aHanusa 10 kimacca
67 HroroBast koHTpobHAs paboTa 1 14.05.




68

O06o00menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOpsl u
HayaJl MaTeMaTHueckoro ananusa 10 kimacca

22.05.

OBLIEE KOJIMYECTBO YACOB 110 TPOTPAMME

68




11 KIIACC

JJIeKTPOHHbIE
uugpoBbie
KosanuecrBo op
oOpa3oBaTe/ibHbIE
Ne ni/m Tema ypoka JacoB ILnan. dakr.
pecypchl
aarta aara
Bcero

CreneHsb ¢ palluOHAIBLHBIM [T0KA3aTEIEM 1

CaoiicTBa cTenEHU
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1

palMOHATIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLUX 1

palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1

palroHaJIbHBIE CTENIEHU

OKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA

6 I1 V) 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3arenbHbIC ypaBHEHHs U HEPAaBEHCTBA 1
9 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [ToxazarenbHast pyHKLINA, €€ CBOWCTBA U rpaduK 1

KonTtponbHas padora no teme "CremneHs ¢
12 parroHaIbHBIM TIoka3aTeneM. [loka3aTenbHas QyHKIUS. 1

[Toxa3zaTenbHblEe YpaBHEHUS U HEPaBEHCTBA"
13 Jlorapudm uncna
14 JlecsaTHuHbIC U HATYpAJTIbHBIC JTOTAPHPMBI




15 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(HMBI 1
16 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTaPHPMBbI 1
17 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(HMBI 1
18 [IpeobpazoBanue BEIpAKEHUIA, COAECPIKAIIMX JIOTAPU(HMBI 1
19 Jlorapudmudeckue ypaBHEHHS 1 HEPaBCHCTBA 1
20 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA 1
21 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1
22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1
23 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1
24 Jlorapudmmueckas GpyHKIus, €€ CBONCTBA U Tpaduk 1
25 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1
26 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
27 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu 1
28 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
29 [TprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 ITprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

KonTponbhas pabota no teme "Jlorapupmudeckas
33 ¢bynkuus. Jlorapupmuueckue ypaBHeHUS U 1

HepaBeHCTBa. TpuroHoMeTprudeckne GyHKINN U UX

rpaduxu. Tpuronomerpuueckre HepaBeHCcTBa"
34 HenpepoiBHble QyHKIINN 1
35 MeTto MHTEPBAIIOB JUIsl PELIEHHS] HEPAaBEHCTB 1
36 MeToa UHTEpBAJIOB TSI pEIICHUSI HEPAaBEHCTB 1
37 [IpousBoanas pyHKIUU 1




38 [IpousBoanas pyHKIUU 1

39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT MPOU3BOTHON 1

40 I'eomerpuueckuii u HU3NIECKHIA CMBICI TPOU3BOIHOM 1

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIMNA 1

42 [Tpon3BoHBIC d7IEMEHTAPHBIX (DYHKITHI 1

43 [IpousBonHas cyMMbl, IPOU3BEACHUS, YACTHOI'O 1
byHKIII

44 ITponsBoaHast CyMMBI, IPOU3BEACHHUS, YACTHOTO 1
byHKIMi

45 [IpousBonHas cyMMbl, IPOU3BEECHHUS, YACTHOI'O 1
byHKIMi

16 [Ipumenenue npou3BOIHON K HCCIEA0BaHUIO (PYHKLINN 1
HA MOHOTOHHOCTb U SKCTPEMYMBI

47 [TpuMeHeHHe NPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIMHA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI

48 [Ipumenenue npou3BOIHON K HCCIIET0BAHUIO (QYHKIIUI 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI

49 [Ipumenenue mpon3BoIHON K HCCIIET0BAaHUIO QYHKIIUI 1
HA MOHOTOHHOCTb U SKCTPEMYMBI

50 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
(GyHKLIUHU Ha OTpe3Ke

51 Haxoxaenne HanbobIIero 1 HaUMEHbILIET0 3HAYCHUS 1
(GyHKIIMM Ha OTpe3Ke

59 Haxoxaenne HanbobIIero 1 HaUMEHbBILIET0 3HAYCHUS 1
(GyHKIIMY Ha OTpe3Ke

53 Haxoxxenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS 1

(GyHKIUHU HAa OTpe3Ke




HaxoxcneHHe HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

>4 (GYHKIIMM HAa OTPE3Ke

55 Haxoxxenre HanOobIIero 1 HAMMEHBIIETO 3HAUCHHS
(byHKIMHU HAa OTpe3Ke
[TpumeHneHne mpOU3BOTHON SIS HAXOXKACHUS

56 HAWIYYILIEro peluieHus B MPUKIAIHbIX 3a/1a4ax, s
orpezeNieHus: CKOPOCTH IMPolLiecca, 3aJaHHOTO0 GOopMYIIOit
WIN TpapuKOM

57 KoHnTtpoinbHas padorta o teme "IIponsBoiHas.
[Ipumenenue npou3BogHON"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 Wurerpan, reomerpuyeckuii 1 GU3NYECKUN CMBICI
MHTETpasa

61 Wurerpan, reomerpuueckuil 1 GU3NYECKUN CMBICI
MHTETpaa

62 WuTerpain, reoMmeTpuueckuil 1 GU3NYECKUN CMBICI
UHTETpaa

63 Brruucnenue unTerpana no gopmyie
Herorona—JleitOnuma

64 Brruucnenue nnrterpana mno gpopmyie
Herorona—JleitOnuma

65 Brruucnenue unterpana no gpopmyie
Herorona—Jleiibaumna

66 Brruucnenue unTerpana mo gopmyie
Herorona—Jleiibuua

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucTemMbl TUHEHHBIX YpaBHEHUH




69

Pemienue npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO CUCTEMBbI
JIMHEWHBIX YpaBHEHUMN

70

71

72

Pewienne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUHN

Cucremsl COBOKYITHOCTH LECJIbIX, pallMOHATIbHBIX,
HpparuoOHaJIbHBIX, ITOKA3aTCIbHBIX, J'IOI‘apI/I(l)MI/ILICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

CucreMbl 1 COBOKYITHOCTH HCJIbIX, PAllMOHAJIBHBIX,
HppalMOHAJIBbHBIX, IIOKA3aTCJIbHbIX, J'IOl"apI/I(bMI/IquKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAlIMOHAIbHBIX,
UppaMOHATIBHBIX, TOKA3aTENbHBIX, JIOTapU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

74

75

76

CucreMbl ¥ COBOKYITHOCTH LIEBIX, PAlIMOHAIBHBIX,
UPpaLMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUUIECKUX
YPAaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKINN 1715 pereHus
YPaBHEHUH U CUCTEM
Hcnonb3oBanue rpadukoB GyHKUNN A1 peLLIEHUS
YPaBHEHUH U CUCTEM

77

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K
pELICHNI0 MaTeMaTHYeCKHX 3a]1a4 U 3a]a4 U3 pa3IMYHbIX
oOractell HayKu U pealibHOM JKU3HU

78

79

KonTtponbHas padora no teme "MHTerpan u ero
npuMeHeHns. CUCTeMbl ypaBHEHUN"

HaTypaJ'IBHBIC 1 OCJIbIC YKUClia B 3aJjadax U3 pCaHBHOﬁ
KHN3HHU




HarypanbHble 1 1ienble yucia B 3a7a4ax U3 peajlbHou

80
JKU3HU

81 HarypanbHble U enbie Yrciia B 3a7a4ax u3 pealbHON
KU3HH

82 [Tpu3HaKy AETUMOCTH LETBIX YUCEI

83 [Ipu3HaKK JETUMOCTH LIEBIX YHCET

84 [Tpu3HaKy AETUMOCTH IENIBIX YUCEIT

g5 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allnsT 3HAHUH.
YpaBHeHus

86 [ToBTOpeHME, 0000IIECHUE, CHCTEMATH3AIUS 3HAHUH.
YpaBHeHus

87 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH.
YpaBHeHus

88 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 3HAHUM.
YpaBHeHus

89 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.
YpaBHeHus

90 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH.
YpaBHeHUs

01 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUM.
HepasencrBa

92 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3allvs 3HAHUH.
HepasencrBa

03 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUH.
Hepasencrtpa

94 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.

HepaBencrtpa




95 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
CucreMbl ypaBHEHHI

96 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
CucreMsl ypaBHEHU

97 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
DyHKIUU

08 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHUH. 1
DyHKIMHU

99 Hrorosas kKoHTpoOJIbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa

101 O06o006mueHne, cucTeMaTu3anus 3HaHUI 33 Kypc anreOphl 1 1
Hayaj MareMmaruyeckoro aHanuza 10-11 kinaccos

102 O06o011eHne, cucTeMaTu3alus 3HaHWi 32 Kypc anreOpsl U 1
Hayasl Maremaruueckoro ananusa 10-11 kiaccoB

OBHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 102







YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






