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MOSCHUTEJIbBHASA 3AININCKA

Pabouast mporpamma yuebHOro Kypca «Anredpa U Havajga MaTeMaTH4eCKOTO
aHanu3a» 0a3oBoro ypoBHs aisa obydarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe denepanbHOrO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO
oOmiero oOpa3oBaHusi, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHU,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHWIO, M TPAJAUIUNA POCCUHCKOTO
oOpazoBanms. Peanmusanus mporpaMMbl OOECTICUMBAET OBIAJCHHE KIIFOUEBBIMU
KOMIICTCHIIUSMHU, COCTABIISIONIMMU OCHOBY JJII CAMOPAa3BUTHs M HEMPEPHIBHOTO
o0pa3oBaHMsI, IETOCTHOCTh OOMIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MareMaTHYECKOTO aHANIM3a» SBISETCA OJAHUM W3
HanOoJIee 3HAYMMBIX B ITPOrpaMMe CTapIIICH MIKOJIbI, TOCKOJIBKY, C OJTHOH CTOPOHHI,
OH 00ecTeunBaeT WHCTPYMEHTAIbHYIO 0a3y s HM3y4eHHs BCEX E€CTECTBEHHO-
HAyYHBIX KYPCOB, & C JIPyrodl CTOPOHBI, (OPMUPYET JOTHUECKOE U aOCTpaKTHOE
MBIIIJICHUE YYaIlUXCsSd Ha YpOBHE, HEOOXOIWMOM JJIi OCBOCHHS KYPCOB
WH(OPMATHKH, 00IIIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca
yUaliuecss OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHUpPYET CBOU JOCTHKEHHUS B MaTeMaTH4YeCcKon popme.

Kypc anrebpsr 1 Hagam MaTeMaTH4eCKOTO aHAIN3a 3aKJIabIBa€T OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHM, XWUMHH, OHOJOTHH, TIOHHMMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKM U OOIIECTBCHHOW JKW3HU, TIO3BOJISIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX NMU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh WX B TOBCEIHEBHOW XKM3HU. B TOXe Bpems oBIaneHUE
aOCTpaKTHBIMA ¥ JIOTHYECKH CTPOTHUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIASIMH
pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUS, UCIIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMUPYeT KpeaTUBHOE U KPUTHUIECKOE MBITIUICHHE. B X01€ n3ydeHus
anreOppl W HaYaJl MaTEeMaTHYECKOTO aHajdn3a B CTaplied IMKOJEe YydJaluecs
MOJIy4al0T HOBBIA ONBIT pEIICHUS TNPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETIEH pPEabHBIX CHUTyaIluii ¥ HHTEPIPETAIluu
MOJIYYCHHBIX  PEIICHHWH, 3HAKOMSATCS C  TpUMEpaMd  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TMpUPOJE, HAYKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEMaTHIECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Kypc obGnamaer 3HaUYMTENHHBIM BOCHUTATEIBHBIM TMOTEHIIUATIOM, KOTOPBIN
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIONIUN (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U uepe3 cHenupuky y4eOHOU NesaTeTbHOCTH,



TpeOyroen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOAOIIKUTEIbHON
KOHIICHTPALIMM BHUMAaHUSI U OTBETCTBEHHOCTH 32 MOJTYUYEHHBIN PE3YbTaT.

B ocHoBe MeToanku oOydeHus anreOpe u HauajlaMm MaTeMaTHYECKOTO aHAIn3a
JIKUT JIEATETbHOCTHBIA IPUHITUTT O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JUHUU: «YUucna M BBIYUCICHUSD,
«Dynkunu u rpa@ukny», «YpaBHEHUs U HepaBeHCTBa», «Hauana maremaTtrueckoro
aHanu3a», «MHOXecTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIMUECKUE
JVUHUU W3YYaloTCs Ha TPOTSHKEHMHM JABYX JIeT OOy4YeHHs B CTapilel IIKoJe,
€CTECTBEHHO JIONOJIHSSA APYT APyra U MOCTENEHHO HACKIIIASCh HOBBIMU TEMAaMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe colepkaHMEe HECKOJIbKMX MAaTeMaTU4YeCKMX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPUSI, MATEMATUUYECKUI aHAJIN3, TEOpUsS MHOXKECTB U Jp. [lo Mepe Toro
KaK ydaluecs OBJaJeBaloT BCE 0OoJjiee MMPOKUM MAaTEMaTUYECKUM anmnapaTroM, y
HUX T[IOCTIeI0OBATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHYEeCKYIO0 MOJIETb PeaJbHON CUTYaAllMH, IPUMEHSTh 3HAHUSI, IIOJyYCHHBIC B
Kypce «Anredpa W Hayajga MAaTeMAaTHUYECKOrOo aHajau3a», JUIsl peuieHus
CaMOCTOATENIBbHO  C(POPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayu, a 3aTeM
UHTEPIPETUPOBATH MTOJTYUYCHHBIN Pe3ysIbTaT.

ConepxarenbHO-MeTOAMYECKAs JIMHUSA «YHWCna U BBIYMCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BaHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYyaTO B OCHOBHOU mikojie. B crapuield mikosne ocoboe BHUMAHHUE YACHSIETCS
(GbOpMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIOIIUX B CeOs
UCIIOJIb30BaHUE PA3IUYHBIX (POPM 3aMUCH JICUCTBUTEIBHOTO 4YHUCJIA, YMEHHE
pallMOHAILHO BBIMIOJIHATh JIEUCTBUS C HUMH, JeiaTh MPUKUIKY, OIECHHUBATH
pesyabpTar. OOyuaronuecs MOMYy4YalOT HaBBIKM MPUOIUMAKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JICHCTBUN C 4YHUCJIaMH, 3allMCaHHBIMH B CTaHIapTHOH (dopwme,
UCIIOIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKCHUIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs] Ha MPOTSKEHUU BCETO
oOyyeHusT B CTaplieil IIKOJE, MOCKOJbKY B KaXIOM pasjelie MNporpaMMbl
IPETyCMOTPEHO pEIICHUE COOTBETCTBYIOMMX 3amad. OOydaroniuecss oBIIaJIEBAIOT
pa3IMUYHBIMA METOJAMHU PEUICHUS IENbIX, PalUOHAIBHBIX, HUPPAlUOHATIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U uX cucreM. [lonyyeHHble YMEHUS UCTIOJIBb3YIOTCA MPU UCCIICIOBAHUUI
(GYHKIIUH ¢ TIOMOIIBIO TPOM3BOJHOM, PEIICHUH MPUKIAAHBIX 3a/1ad W 3a7a4 Ha
HAaXOXJICHUE HauOONBIINX W HAUMEHBbIIMX 3HadeHuW QyHkouu. JlanHas
colep)KaTellbHas JIMHUS BKJIIOYaeT B cel0s Takke (HOpMUpOBaHHE YMEHHUUI
BBITIONHATH Pacy€Thl MO (opMysaMm, MPeoOpa3oBaHUS IIENBIX, PAlMOHATBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKkKe BbIPAKEHUN,



COJIepKallluX CTeleHu U Jiorapudmbl. bnaromaps uszydeHuio aiaredpanyeckoro
MaTepuaia IpoOUCXOAMT JajibHeillee pa3BUTHE AITOPUTMUYECKOT0 U aOCTPaKTHOTO
MBILUIEHUS ydauuxcs, (OpMUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIBHBIMH (oOpMamMH, MpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anrebpa npeniaraet 3QpexTuBHbIC
WHCTPYMEHTBHI JUIsl PEHICHHUS TMPAKTUYECKMX U €CTECTBEHHO-HAy4HBIX 3aj1ad,
HATJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckas JuHUS «DyHkuMM U rpaduKm» TECHO
NEePerIeTaeTCs ¢ IPYruMu JIMHUSIMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICTIE 33JIaET
MIOCJIEIOBATEIbHOCTh M3YUCHHS MaTepuana. M3ydenue creneHHon, noka3aTeabHOM,
JaorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKIMH, UX CBOMCTB M TpaduKoB,
UCIOJIb30BaHUE (DYHKLMM AJs pelieHus 3afad U3 JpYyruxX y4eOHbIX MPEAMETOB U
peaibHOM KU3HM TECHO CBA3AaHO KAK C MaTeMaTHYEeCKUM aHaJM30M, TaK U C
pelieHrueM ypaBHEHUW W HepaBeHCTB. Ilpu sTom Oosbllioe BHUMaHUE yAENseTcs
(GopMUPOBAHUIO YMEHHUS BhIpaXaTh (POPMyIaMu 3aBUCUMOCTH MEXTY Pa3IHIHBIMU
BEIMUMHAMH, HCCIEJO0BaTh TMONy4YeHHbIE (YHKIUH, CTPOUTh UX TpauKy.
Marepuan 3Toil CoepKaTEIbHON JUHUY HALEJIEH HAa Pa3BUTUE YMEHUN U HAaBBIKOB,
MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BETUUMHAMU B pazInyHON (opme:
aHAJIUTUYECKOM, Tpaduueckoil W cioBecHOM. Ero wusyyeHue cnocoOCTBYET
Pa3BUTHIO AJTOPUTMUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIIEHUIO W
KOHKPETHU3ALIMH, UCTIOIb30BaHUIO aHAJIOTHIA.

CopnepxarenbHas J1uHUsS «Hadana MareMaTHyecKoro aHain3ay» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYEeCKUX, TaK U MPHUKIAJHBIX 3a/a4,
JOCTYIHBIX 00Yy4arouuMcsl, y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTb MCCIIEIOBATh U
CTpOUTH Tpaduku PyHKINH, OPECTIATh UX HANOONbIINE U HANMEHBIIINE 3HAYCHHUS,
BBIUUCIIATH TUIOMAnd Guryp u oOBEMBI TeN, HaAXOIUTh CKOPOCTH U YCKOPECHHS
npoueccoB. JlaHHas conep)KaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
NOCTPOEHUSI MaTeMaTHYECKMX MOJENEN peajbHbIX CUTyalWuld, HaXOXKIACHUS
HAWIY4YIero PeleHus] B MPUKIAAHBIX, B TOM YHCIE COIHATbHO-DKOHOMHUYECKHX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOIO aHajau3a CIOoCOOCTBYET
pa3BUTHIO AaOCTPAKTHOTO, (POPMATBHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GOopMUPOBAHUIO YMEHUN PaCIiO3HABAThH MPOSBICHHS 3aKOHOB MATEMAaTUKH B HAYKeE,
TEXHHKE M HCKyccTBe. OOyuaromiuecss Y3HaIOT O BBLAAIOIIMXCS pe3yJbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAyKH, U UX aBTOPaX.

CopnepxarenbHO-MeTOIMYECKas JIMHUSA «MHOXECTBA U JOTHMKa» B OCHOBHOM
NOCBSIIIEHA  DJIEMEHTAM  TEOPUUM  MHOXECTB. T€O0pEeTHKO-MHOKECTBEHHBIE
IpPECTAaBICHUs] MPOHU3BIBAIOT BECh KYpC HIKOJBbHON MaTeMaTHKH U MpeararoT
Haunbosiee YHUBEpPCAIbHBIN SA3bIK, OOBEAMHSAIONINNA BCE pa3/iesibl MAaTEMaTUKU U €€
IPUIIOKEHUHN, OHU CBA3BIBAIOT pa3Hble MAaTeMaTHYECKHE TUCLUIUIMHBI B €IUHOE



nenoe. Iloaromy BaxXHO JaTh BO3MOYKHOCTBH IIKOJBHHKY IOHUMAaThb TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMaTHUKW W HCIOJIb30BaTh €ro JUisl
BBIPAJKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Hadajga MaTeMaTUYeCKOTO aHaJIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJEIUPOBAHMUS, KOTOPbIE IPU3BAHBI
c(opMUPOBaTh HABBIKK [TOCTPOCHUSI MOJIEJIEN peaslbHbIX CUTYyalUil, UCCIIEA0BaHUs
ATUX MOJEJIeH C MOMOUIbIO ammapaTa ajareOpbl U MAaTeMaTHYECKOro aHajiu3a U
MHTEPIPETALNN IIOJIyYEHHBIX Pe3y/IbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXXAbII U3
pazzienoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIOIb3YyeTCs AJIs
pelleHus NpPUKIaAHbIX 3anad. [Ipu pelmeHun peanbHBIX NPAKTUYECKUX 3a7ad
yyaluecs pa3BHUBAIOT HAOJIONATENbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIOIb30BATh AHAJIOTHIO, O000IATh M KOHKPETHU3UPOBAThH
npobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPHUKIIATHBIX
3aJ]a4 OpraHu3yeTcs B MPOLIECCE M3YUEHHUs BCEX TeM Kypca «AurebOpa v Havana
MaTEMaTHYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebGHOM 1u1ane Ha n3yyeHue Kypca aareOpbl U Hayal MaTeMaTH4YeCKOro aHaInu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henento B 10 kinacce u 3 yaca B HEJIEINIO B
11 knacce, Bcero 3a gBa rojaa ooyuenusi — 170 yacos.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIICHTHI,
OECKOHEUHbIE  MEepUOoAMYEecKue  JpoOu.  ApudMeTHUYeCKue  omepanud ¢
palMoHaIbHBIMU YHCIIAMU, TPEe0OpPa30BaHUs YHCIOBBIX BhIpaxkeHu. [IpuMenenue
Ipo0Oeil U MPOIEHTOB I PEIIeHUs MPUKIAJHBIX 3a]lad U3 Pa3IMYHbIX OTpaciei
3HAHUU U PeaJbHOM KU3HMU.

JleficTBUTENbHBIE 4HKcCla. PalMOHAbHBIE W MPpPALMOHAIBHBIE YHUCIA.
Apudmernyeckue orepanud ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubnmkEéHHbie
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OIIEHKA PE3yJIbTaTa BHIUYUCICHUMN.

Crenenb ¢ 1nenbiM  mnokaszateneMm. CranpaptHas  Qopma  3ammcu
NeicTBUTENbHOrO uucia. Mcnonb3oBaHue moaxojsimied  QopMbl  3amucu
JNEUCTBUTEIILHBIX YMCEN IJI1 PELICHUS NMPAKTUYECKUX 3a1ad U TPEIACTaBICHUS
JAHHBIX.

ApudmMeTnyeckuii  KOpeHb  HaTypalbHOM  cteneHu. JleWctBus  C
apu(pMETUUECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHEeHUSA U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelenue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemienne nenbix U ApoOOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHue ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a7a4 U
3a/1a4 U3 Pa3IuvHbIX 001acTe HAYKH U peaTbHOU KU3HU.

DOYyHKIUM U TPAPUKHU

Oyuknusi, cnocoObl 3amanus GyHKuuu. [padux  yakmum. BzammnO
oOpaTHbIe (DYHKITHH.

OO6nacte ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu dyskmmm.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

CrenenHast GyHKIHS ¢ HATypaJdbHBIM U IENIBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOpHS N-Oi CTEIICHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Havana MmaTeMaTH4eCKOI0 aHAJIU3A

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas mporpeccuu. beckoneuHo yoObIBaromias
reomerpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. DopMyiia CIIOXKHBIX NPOLUEHTOB. VCHOJIb30BaHHE MNPOTPECCUU IS
pelIeHUs pealibHbIX 3a/1a4 MPUKJIIAIHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoOXecTBO, onepanuuu HaJl MHOKecTBaMu. Jluarpammbl Jiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl ONUCAHUs PeajbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnbie u neinsie uncna. IIpu3Haku 4eMMOCTH LIENBIX YHCEL.

CreneHb ¢ pallMOHANIBHBIM MOKa3aTesneM. CBOMCTBA CTENECHM.

Jlorapudm uncina. JleciTHUHbIE U HATypalbHbIE JIOTaApU(PMBI.

YpaBHEHUA U HEPABECHCTBA

[IpeoOpa3zoBaHue BEIpOXXEHUI, COAEPKALUX JIOTaApUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHHUM, COAEPKAINIMX CTENEHH C PalMOHAIBHBIM
IIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YypABHEHHS M HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHWHBIX YpPaBHEHHW. PeleHne npuKIagHbIX 3a1a4 ¢ MOMOUIBIO
CHUCTEMBI JJUHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHneHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX
3a]a4 U 33724 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOU KU3HU.

DOYyHKIUM U TPAPUKHU

Oyuknus. [Tepuonnueckue pyakiuu. [[poMexyTkin MOHOTOHHOCTH (DYHKITHH.
MakcuMymbl 1 MUHUMYMBI (GyHKUMU. HanGomnbiiee M HauMeHblee 3HAUCHHE
(GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpruueckue QpyHKIMH, UX CBOMCTBA U TpaduKH.

[TokazarenbHas u morapudmuydeckas GyHKIIUU, UX CBOWCTBA U TPpaPUKH.



Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUsS] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH A8 HCCIENOBaHUS IMPOLECCOB U
3aBHCHUMOCTEM, KOTOpbI€ BO3HUKAIOT IMpPH PEIICHUU 3aJad U3 JPYTrux y4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHaIn3a

HenpepsiBable GyHKIIMU. MeToa UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkumu. [eomerpudeckuit u  Qu3MUECKUd  CMBICH
IIPOU3BOIHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIUNA.  DopMynbl  HAXOXKIACHHS
IPOU3BOIHON CYMMBbI, TPOU3BEJCHUS U YACTHOT'O (PYHKIIMIA.

[IpumeneHue Mpou3BOJHON K MCCIEI0BaHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxeHne HanOobIIero 1 HAaMMEHbILIEro 3HaYeHUsI (PYHKIMK Ha
OTpE3KE.

[IpuMeHeHne NDPOU3BOAHOM I HAXOXKACHUS HAWJIy4dlero pEeUlIeHus B
NPUKIAIHBIX 3a7adax, Uil OIpEIEIEHUs CKOPOCTH IPOLECCa, 3aJaHHOTO
(bopMyoi uiam rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuuyeckud u (u3uueckud cmbica. Boluucnenue
uHTerpaia no popmyne Hetorona—JleliOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mnpeameTa «MaremaTukay JOJDKHO 00OecreunBaTh
JOCTH>KEHUE HA YPOBHE Cpe/IHEro oO1ero o0pa3oBaHus CJICAYIOMUX TUYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJAbTAaThl OCBOEHUS MPOTPpaMMbl y4EOHOro mMpeaMeTa
«MaremaTuka» XapakTepU3yrTCS:

I'pasxxranckoe BoCIIUTAaHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIeCcTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSAMHA U Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSILIEMY POCCUMCKOM MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTMKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIIOJIb30BAaHUIO 3THUX JIOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHX, chepax
3KOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO MOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUM, paCCy ACHHI; BOCIPUUMUYUBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nuecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTbIO YMEHHSI TIPUMEHATh MAaTeMaTUYECKHE 3HAHUS B
MHTEpecax 3J0pOBOro U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryiisipHas pu3nueckas akTUBHOCTH); (PU3UUYECKOTO COBEPIIICHCTBOBAHMS,
IIPHY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYyHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepam  mpodecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW U €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO W
caMOOOpa30BaHUI0 Ha TMPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMATHUYE€CKON HAITPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MMOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHHMEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Ipolisem;
OpUEHTAIIME HA MPUMEHEHHWE MATEMATHYECKUX 3HAHMM JJIs pelIeHUs 3ajad B
00J1aCcTU OKpY’KaroIel Cpebl, INTAHUPOBAHUS MTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JUISI OKPYKAOLIEN CPELBI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMAaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKON KYJIbTYpOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
FOTOBHOCTBIO OCYIIECTBJISATH MPOEKTHYK) M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJUMBUIYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeUsAMU, YHUBEPCAbHBIMU PeCYISAMUBHbIMU OeUCTEUIMU.

1)  Vuuseepcanouvie  noznasamenvmvle  Oeticmeus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOCHUMUBHBIX NPOYECCO8 O00VUAOWUXCS (0CB80EHUE
Memo008  NO3HAHUSL — OKpyJcarnuwje2o  Mupa,  NpuMeHeHue  JI02UYeCcKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

bazoBble Jlornyeckre AeHCTBUS:

e BBISBIATH U XapaKTepHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEeMaTHYSCKUX
00BEKTOB, TOHSATHM, OTHONICHUH MEXKIy MOHATHUAMH; (POPMYITHUPOBATH
OTpeNeNICHUs]  MOHSTHH; yCTaHABIMBAaTh  CYIICCTBEHHBIH  IIPH3HAK
KIaccu(ukanyyu, OCHOBaHMS ISl OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJMMOTO aHAIIN3A;



BOCIIpUHUMATh, (opMynupoBaTh M  NpeoOpa3oBbIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE U OTpULATENIbHbIC, €AMHUYHbIC, YacCTHbIE WU OOIIUE;
YCIIOBHBIE;

BBISBIATh ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTHBOpeuns B (pakTaxX, JaHHBIX, HAOJMIOJEHUSX U YTBEPKACHUSAX;
npeyiaraTb KpUTEPUN JUIsl BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;
JeN1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AECTYKTHBHBIX U
MH/YKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBA MaTeMaTUYECKUX
YTBEpPXKACHUN (IPsIMBbIE U OT IPOTHUBHOIO), BEICTpAaUBaTh apryMEHTALUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJbIL;

BbIOMpATh CMOCOO pelleHus Y4eOHOW 3aaauu (CpaBHUBATH HECKOJbKO
BapMAHTOB pEILEHUs, BBIOMpPATh HanOojee MOAXOMAUIMM C y4éToM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrle ncciienoBaTeIbLCKUE JEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KAK HCCIIEIOBATEIbCKUNA UHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTHUBOPEUHE, MNpoOIemy,
yCTaHABIMBaTh  MCKOMOE M  JaHHOe, (OpPMHpPOBaTH  TUIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIIUIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHUYECKOIro
o0OBbEeKTa, SABJICHHS, MPOLECCA, BbBIABICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBJIICHUSMHU, IIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBAaTh BO3MOYKHOE pPA3BUTHE NPOLECCa, a TAKXKE BBIIBUIATH
MPEANOIO0KEHNS O €r0 PA3BUTUN B HOBBIX YCJIOBHSIX.

Pabora ¢ nadpopmanmeii:

BBISIBIISATH Je(UIIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOMMBIX JIJIsi OTBETA HA
BOIIPOC U IS PEIICHUS 3a1a4H;

BBEIOMpAaTh  MHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIN3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POpPMAIKIO, IPEACTABISITh €€ B pa3InuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonvie  KOMMyHUKamuenvle Oelicmeus, 0Oecneyusarom

CHOPMUPOBAHHOCIb COUUATIbHBIX HABLIKOE 00YUAIOUUXCAL.
OO0uieHue:

BOCIIPUHUMATH U (POPMYTUPOBATH CYXKIACHHS B COOTBETCTBUU C YCIOBUSMU
U LIeTISIMUA OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PELICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yIbTaT;

B X0JIe 00CYXJICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYK/Ia€MOI TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BhICKA3bIBaTh U/I€H, HAIICIICHHbIE HA MIOUCK
pEUIEHUs; CONOCTABJIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMANIOTa, OOHAPYKUBATh Pa3IMYME U CXOJCTBO MO3UIMUH; B
KOPpPEKTHOU (hopme hopMyIUpOBaATH pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEACTABIATh  PE3yNbTaThl  PEUIEHUA  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUS, POEKTA; CAMOCTOSATEIBHO BEIOUPATh (POpMAT BBICTYILIICHUS
¢ Y4€TOM 3ajau MPEe3eHTALNN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUYaTbHON
paboThl TPU pelIeHUH YYeOHBIX 3a7ad; MPUHUMATH 1€JIb COBMECTHOM
NEeSATeTbHOCTH, IUIAHUPOBATh OPraHU3alMI0  COBMECTHOM  paboThI,
pacnpenensaTh BUABl padOT, IOrOBapUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYykK1eHHs], OOMEH MHEHU,
«MO3TOBBI€ IITYPMbBI» W WHBIE); BBINOJIHATH CBOIO YacTb palbOThl M
KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMH YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCTBO CBOEr0 BKJIajga B OOMMA MPOAYKT IO  KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YYaCTHHUKAMH B3aUMOAEHCTBUSI.

3) Yuueepcanvuvie pecynamusnsie deiicmaus, obecnequusarom Qopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranuzanus:

COCTABJIATH IIaH, aJIF'OPUTM PCIICHUA 3aa4H, BBIGI/IpaTB croco0 peuicHusd €

y4ETOM MMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOW pediaekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIIecca U pe3ysibTara
pELICHUsI MAaTEMAaTUYECKOW 3a]1a4u;



e IIPEABHUJETH TPYJHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPY PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JAHHBIX, HAWJICHHBIX OIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIICGHHWBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSIM, OOBSICHSTH
OPUYUHBI JIOCTUKEHUSI WIM HEIOCTUKEHHS PE3yJIbTATOB JESITEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO KypcCa «Aﬂre6pa N HadaJla MaTCMAaTHYCCKOI'O aHaJInu3a»
Ha YPOBHC CPCIHCTO O6Hl€FO 06p330BaHI/IH JOJIDKHO o0ecneynBaTh JOCTHIKCHHC
cIcayromux nmpeaMeTHbIX O6pa30BaTCJIBHBIX PE3YJIbTATOB!

10 KIIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh NOHATUAMH: PALUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOLECHTHI.

Boinonuate  apudmMervyeckue — omnepaldd € PAalMOHAIBHBIMU U
NENCTBUTENBHBIMU YUCIAMU.

BbInonHATh NpUOIMKEHHBIE BBIYMCICHUS, UCIIOIb3YS MPaBUia OKPYTIEHUS,
JeNaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BIYMCICHUMN.

OneprpoBaTh MOHATHSAMU: CTEIIEHb C ILENBIM IOKa3aTeNeM; CTaHIApTHas
dopMa 3amucu JIEWCTBUTENIBHOIO YHCIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOASIIYI0 (POPMY 3alIUCH JEHCTBUTEIbHBIX YACEN JUISl PEILICHHUS
IIPAaKTHUYECKUX 3a]1a4 U NIPEACTABICHUS JAHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO yIJa;
UCI0JIb30BaTh 3aMHCh POU3BOJBHOIO yria Yepe3 oOpaTHble TPUTOHOMETPUYECKHE
byHKIHH.

YpaBHEeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BrimonasaTe npeobpazoBaHusi TPUTOHOMETPHUUECKUX BBIPAKCHUA W periaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoimonasaTe mpeoOpa3oBaHUs IENBIX, PAIMOHAIBHBIX U HPPAIMOHATIHHBIX
BBIPAKEHU U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpumeHATh ypaBHEHHS U HEPABEHCTBA Ul PELICHUS MaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHOU KU3HH.



MopenupoBaTh pealibHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAKCHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIM C UCIIOIH30BAHUEM alllapaTa ajireopsbl.

DOyHKUMU U TPaPUKH

OnepupoBath MOHATUAMH: (YHKIMSA, CIIOCOOBI 3a/aHusd (PYHKIIMH, 001acTh
OmpeJieieHNs] U MHOXKECTBO 3HaueHMi (PyHKIuuH, Tpaduk (GyHKUIUHU, B3AUMHO
obpaTtHbie (DYHKITUH.

OnepupoBath NOHATUSMU: YETHOCTD U HEUETHOCTD (PYHKIIMH, HYJIH (DYHKITUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBathk rpaduky GyHKIMMA 1S pelICHUs] ypaBHEHUH.

Crpoutb U uuTath rpaduku TUHEHHON (QYHKIUHU, KBAAPATUUYHON (DYHKIINH,
CTETICHHOM (PYHKITMH C IIEJIBIM TIOKa3aTeIeM.

Hcnonb3oBath rpaduku  (QYHKIUH IS HUCCIIECIOBAaHHMS TIPOIECCOB U
3aBUCUMOCTEM MpPHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peasibHON
KU3HH, BBIpaXKaTh (HOPMyIaMH 3aBUCHMOCTH MEK/Ty BEIIMUNHAMMU.

Hauaja MmaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh TOHATHUSMHU: IOCJIEIOBATEILHOCTh, apudmeTnueckas W
reOMETPUIECKast MPOTPECCHUHU.

OnepupoBaTh TMOHATHUSAMH: OCCKOHEUHO YOBIBAIOMIAs TI'e€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMUHBIMH CTIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCHI IS PEIICHUS
peaNIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATUSIMU: MHOXECTBO, OTIEpAIliX HAJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar )i OIMCAHUS peaTbHBIX
IIPOIIECCOB U SIBJICHUH, TIPH PEIICHUU 3a71a4 U3 APYTUX yISOHBIX TPEIMETOB.

OnepupoBaTh  MOHATHSIMH: OTpe/ieTICHUuE,  Teopema, CIIEJICTBHE,
JI0Ka3aTeIbCTBO.

11 KIJACC

YucJia 1 BIYUCJIEHUSA

OnepupoBaTh MOHSATUSIMU: HATypaJibHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKKU JICTIMMOCTH LEJIBIX YUCEJI, PA3JIOKEHUE YHCIIAa Ha MPOCThIE MHOXHUTEIN
JUISL PEIIEHUS 3a]1a4.

OnepupoBaTh MOHSATUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBaTh MOHATHAMU: Jorapudm dmciia, JECATUYHBIE W HaATypajbHbBIC
JorapugMsl.



YpaBHeHUs] U HEPABEHCTBA

[IpumensaTe CcBOWCTBa CTemeHW JJIsg  peoOpa3oBaHUsS  BBIPAKCHUM;
ONEpUpOBaTh MOHATHUSAMM: II0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe  npeoOpa3zoBaHUs  BBIPAXKEHUH, COAEpXKAIIUX JIOTapU(PMBbI;
OMepUpOBaTh MOHATUSAMU: JOTapU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUITBI JIOTApU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxoauts pemeHust npocTeNmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ DPEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUM JIJIs1 PEUICHUS PAKTUYECKUX 3aad.

HaxoauTe pelreHus nmpoCTEUIINX CUCTEM M COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha $S3bIKe auredpbl, COCTABISTH
BBIPA)XCHUS, YPAaBHCHHs, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBUIO 3aJayW,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIb30BaHUEM allllapaTa ajreopsl.

DYHKIUHN U TPaPUKU

OnepupoBaTh  MOHATUSAMU:  [MepuUoAnYecKass  (QYHKUUS, MPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKLMHM, TOYKM DSKCTpeMyMma (yHKUMM, HauOoJblliee U
HauMeEHbllee 3HayeHuss (QYHKIUMU Ha TMPOMEXYTKE, MHCIOIb30BaTh HUX JUIS
UCCIeI0BaHUs (PYHKIINH, 3aJJaHHOU rpapUuKOM.

OnepupoBarh MOHATUAMM: TpadUKH MOKA3aTeIbHOM, JOrapu(pMUYecKon u
TPUTOHOMETPUYECKUX (PYHKIMH; M300paxkaTh UX Ha KOOPAMHATHOW MJIOCKOCTH U
VCIIOJIb30BaTh JJIsl PEIICHNS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM TNIOCKOCTU T'papUKK JTMHEHHBIX YPABHEHUN U
VCIIOJIB30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBate rpaduku ¢GyHKIME Ui UCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEN U3 APYTUX y4EOHBIX JUCLUILIUH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMU: HENpPEphIBHAS (YHKIIHUS; MPOU3BOIHAS (DYHKIIUH;
UCIIOJIb30BaTh TEOMETPUICCKUN U (PU3UUECKHUI CMBICI POU3BOTHOM JIJISl PEIICHUS
3a/1a4.

Haxoauts npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKINHA, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (QYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSTH PE3YIbTAaThl UCCIAEAOBAHUS K TOCTPOCHHUIO rpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUIA HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Hass M HMHTErpaj; IOHUMATh
T€OMETPUYECKUN U (PU3UIECKUIN CMBICI MHTErpaa.



HaxonuTte nmepBooOpa3Hbie 2JIeMEHTAPHBIX (DYHKIIHIA;, BBIYUCISITh MHTErPA 110
dbopmyne Hororona—JleliOnuna.

Pemate mpuxianHeie 3aayu, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO U
¢dusznyuecKkoro xapakrepa, CpeJCTBaMU MaTEMAaTUYECKOTO aHAU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jaeioB U TeM (uugposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTsI
pecypcsbl
MHokecTBa paliOHAIbHbBIX U
1 €HCTBUTEIBHBIX YUCEN. PalMOHAIbHBIE 14 1 bubmmorexa [IOK
8 et https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuun ¥ rpapuku. CTeneHs ¢ 1elbM 6 bubmuoreka [IOK
MOKa3aTesieM https://m.edso0.ru/1568aba3
3 Apudmernueckuil KOpeHb N—0il CTeNeHN. 18 1 bubnmnoreka [HOK
HppanmoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMyibl
4 T HproZOMeT uu. TpUrOHOMETPUUECKIE 22 1 bubmmorexa [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5} [TocnenoBareIbHOCTH U IPOTPECCUU 5} bubmmorexa [IOK
A porp https://m.edso0.ru/1568aba3
6 [ToBTOpeHue, 00001IEHNE, CUCTEMATH3AIIS 3 1 bubnnoreka IIOK
3HaHUU https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KIIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposrbie)
Kountposbubie | IIpakTnuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
CreneHsb C palMoHaIbHBIM MTOKA3aTENIEM.
1 [TokazarenbHast pynkuus. [lokazarenbHbie 12 1 brbamorexa LIOK
i ' https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlora ecka KIS,
2 Hof‘apiixizeciﬂi (by:B::I-:IH;I u 12 butmorexa LIOK
p P https://m.edsoo.ru/fl11c4afd
HEPaBEHCTBA
Tpuronomerpuyeckue KIIUU U UX
3 rpa(bmq/l T I;IFOHOMeT(b;feCIiMe 9 1 bubmmorexa LIOK
p P p https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
. bubmuoreka IJOK
4 [IponsBoanas. [Ipumenenne npons3BoAHON 24 1 https://m.edsoo.ru/fl Lcdafd
5 HHuTerpan u ero npuMeHeHus 9 brtmorexa LIOK
p p https://m.edsoo.ru/fl11c4afd
bub6munoreka [JOK
i 12 1
6 Cuctemst ypasHeHHit https://m.edsoo.ru/f11c4afd
7 HarypanbHble u 1ienpie yucia 6 bubmmorexa [IOK
yp H https://m.edsoo.ru/fl11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS 18 5 bubanoreka LIOK
3HaHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne KoauuecTBo
Tema ypoka
n/n 4acoB

1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpamMmel Ditiepa—BenHa 1

5 Parmonansheie uncina. OOBIKHOBEHHBIE U IECITUYHBIE TPOOU, IPOLIEHTHI, 1
0eCKOHEUHbIE MEPHOANYECKIE JPOOU

3 Apudmernueckue onepanuy ¢ paloHaAIbHBIMU YUCIIaMU, IPe0Opa3oBaHus 1
YHCJIOBBIX BBIPAKCHHUN

4 [Ipumenenue apoGei u MPOLIEHTOB IS PELIEHUs IPUKIAIHBIX 33aa4 U3 1
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATTbHON JKU3HU

5 [Ipumenenue nqpobeli U IPOLEHTOB Ui PELIEHUs IPUKIIAIHBIX 3a/1a4 U3 1
Pa3JIMYHBIX OTpACIIEd 3HAHUM U PeaIbHOU KU3HU
JelicTBuTenbHbIE YKciia. PalinoHanbHbIe U UPPALIMOHAIIBHBIC YHCIIA 1
ApudmeTrrueckue onepamnuu ¢ I1eHCTBUTEIbHBIMA YHCIaMU

3 [Ipubnnxeénnbie BbI‘-II/ICJVIeHI/ISI, IIpaBWJIa OKPYTJIEHMS, IPUKUIKA U OLICHKA 1
pe3yabpTaTa BIYMCICHUN

9 ToxaecTBa U TOXIECTBEHHBIE TIPE0OPa30BaHUS 1

10 VYpaBHEHME, KOPEHb YPAaBHEHUS 1

11 HepaBeHncTBo, penieHrne HepaBeHCTBa 1

12 Mero HHTEPBAIOB 1

13 Pemenue nenbix 1 JpoOHO-pallOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1

14 Kontponbhas pabora no reme "MHOXecTBa paliiOHaIbHBIX U 1
JNEMCTBUTENBHBIX Uncen. PallnoHanbHble ypaBHEHNS U HEPABEHCTB"

15 OyHK1Ms, ciocoOsl 3aganus GyHKIuHU. B3anMHo o0paTHbIe PYHKIUU 1

16 I'padux Gpynkiuu. O6macTh onpenesaeHns 1 MHOKECTBO 3HAUCHUH (YHKITUH. 1
Hymu gynxnun. [TpomexxyTku 3HaKOMOCTOSHCTBA

17 YérHble 1 HeuETHBIC PYHKIIUU 1

18 Crenensb ¢ nenbM nokasatesneM. CrangapTHas (Gopma 3amnmucu 1
JEUCTBUTEIBLHOIO YUCIIA

19 Hcnonb3oBanue noaxoasieit Gopmbl 3aucu ASHCTBUTEIbHBIX YHCEN VIS 1
pELIeHNs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JaHHBIX

20 CrenenHas GyHKIUS ¢ HATYPAJTBLHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u 1
rpaduk

21 Apudmernueckuil KOpeHb HaTypalbHON CTENEHU 1

22 Apudmernueckuil KOpeHb HaTypaIbHON CTENEHH 1

23 CBoiicTBa apu(PMETHIECKOTO KOPHS HATYypaITbHOW CTETICHU 1

24 CgoiicTBa apu(PMETHIECKOTO KOPHS HATYypaTbHOW CTETICHU 1




25 CgoiicTBa apu(PMETHIECKOTO KOPHS HATYypaITbHOW CTETICHU 1
26 JeticTBust ¢ apuMEeTUUESCKUMH KOPHSIMH N—0# CTeNeHn 1
27 JeticTBust ¢ apuMETHUSCKUMH KOPHSIMH N—0# CTeNeHN 1
28 JeticTBust ¢ apuMETHUESCKUMH KOPHSIMH N—0# CTeNeHn 1
29 HeiicTBus ¢ apupMeTHUECKUMH KOPHSMHU N—Oi CTENeHU 1
30 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—Oi CTENeHU 1
31 Pemenue uppanvoHalbHbIX YpaBHEHUN U HEPABEHCTB 1
32 Pemenue nppanvoHaabHbIX ypaBHEHUI 1 HEPABEHCTB 1
33 Pemienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
34 Pemrenne nppalimoOHaNbHBIX YPABHEHUI U HEPABEHCTB 1
35 Pemrenne nppalimoHaNbHBIX YPABHEHU U HEPABEHCTB 1
36 CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU 1
37 CgoiicTBa 1 rpad)uK KOpHSI N-0i CTETICHU 1
38 KonTtponbhas padora mo teme "ApudmeTniecKkuii KOpeHb N—0i CTENEHH. 1
WppanronanbHble ypaBHEHUs U HEpaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TAaHTE€HC YUCIIOBOTI'O apryMeHTa 1
40 CuHyc, KOCUHYC U TaHT€HC YHCIOBOI0 apryMeHTa 1
41 ApPKCHHYC, apKKOCHHYC M apKTaHT€HC YUCIOBOr0 apTyMEHTa 1
42 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC YHCIIOBOT0 apryMeHTa 1
43 Tpuronomerpuueckasi OKpy>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX 1
(yHKIMI YKCIOBOrO apryMeHTa
44 Tpuronomerpuyueckas OKpy>KHOCTb, ONPEACICHHE TPUTOHOMETPHIECKUX 1
(yHKLIMH 9UCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI 1
47 OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYIIBI 1
48 OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYIIBI 1
49 [IpeobOpazoBaHye TPUTOHOMETPHUIECKUX BBIPAKECHUN 1
50 [IpeobOpa3zoBaHye TPUTOHOMETPUIECKUX BBIPAKEHUN 1
51 [IpeoOpa3zoBaHKe TPUTOHOMETPHUIECKUX BBIPAKECHUN 1
52 [IpeobOpa3zoBaHKe TPUTOHOMETPHUIECKUX BBIPAKEHUN 1
53 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BhIPaKEHHI 1
54 Pemenne TpuroHoMeTpUUECKUX YPaBHEHUM 1
95 Pemenue TpuroHoMeTpuUECKUX YpaBHEHHUM 1
56 PewreHne TpUroHOMETPUYECKUX YPABHEHUN 1
o7 PemeHne TpUroHOMETpUYECKUX YPABHEHUI 1
58 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1
59 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1




60 KonTtponbnas padora mo teme "®opmyiibl TPUTOHOMETPHUH. 1
Tpuronomerpuueckue ypaBHeHUs"

61 ITocie oBaTeNbHOCTH, CIIOCOOBI 3aJaHUs IT0CIEN0BATEILHOCTEMN. 1
MOHOTOHHBIE MOCIIEIOBATEIFHOCTH

62 Apudmernueckas u TeoMeTpudeckas mporpeccun. VMcmnons3oBanue 1
MPOTrPECCHH TSI PEIICHUs] pealibHbIX 3a7a4 MPUKIAIHOTO XapaKTepa

63 Beckoneuno yOwiBarorasi reomerpuieckas nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBAIOMICH reOMETPUICCKON TIPOTPECCUH

64 dopmyria CIIOKHBIX TIPOIEHTOB

65 dopMyita CIOXKHBIX TPOIEHTOB

66 O06006menue, cucreMaTu3alvs 3HaHUN 3a Kypce alnreOphl 1 Haval 1
MareMaruudeckoro ananusa 10 kimacca

67 HroroBast KoHTpoOIBHAs paboTa 1

68 O06o01menune, cucTeMaTH3alKs 3HaHUH 3a Kype ainreOpbl 1 Hadas 1
MaTemMaTuyeckoro ananusa 10 kmacca

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne KoaunuyectBo
Tema ypoka
n/n 4acoB
1 CreneHs ¢ paliMoHalIbHBIM ITOKa3aTeIEM 1
2 CBoiicTBa cTeneHu 1
3 [IpeoOpa3zoBanme BeIpa)XEHUH, COIEPIKAINUX PAITMOHAIBHBIE CTETICHU 1
4 [Ipeobpa3zoBanue BbIpaKeHH, COIEpKaLINX pallMOHATbHbIE CTETIEHU 1
5 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pAllMOHAIbHBIE CTECHH 1
6 IToka3arenbHble ypaBHEHHs 1 HEPAaBEHCTBA 1
7 IToka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHHS 1 HEPAaBEHCTBA 1
9 [Toka3arenbHble ypaBHEHHS 1 HEPAaBEHCTBA 1
10 IToka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHas (pyHKIMA, €€ CBOMCTBA U rpaduK 1
12 KontponbHas padora mo teme "CTeneHpb ¢ palioOHAIBHBIM [TOKa3aTeIeM. 1
[TokazarenbHas ¢pyHkuus. [lokazarenbHble ypaBHEHHs U HepaBeHCTBA"
13 Jlorapudm uncna 1
14 JlecaTuunble U HaTypaJibHbIE JOrapu(mbl 1
15 [TpeoOpa3oBaHue BBIpAXKEHUH, COAEPKAIINX JIOTapH (MBI 1
16 [IpeobpazoBaHue BBIPAKCHH, COIEPIKANTUX JIOTapUPMBI 1
17 [TpeoOpa3oBaHue BBIpAXKEHUH, COAEPIKAIINX JIOTapHU (MBI 1
18 [IpeoOpazoBanne BeIpaXKEHUH, COJAEPKAIINX JIOTaApU MBI 1
19 Jlorapudmuueckue ypaBHEHUSI U1 HEPAaBEHCTBA 1
20 Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA 1
21 Jlorapudmuueckne ypaBHEHHS 1 HEPABEHCTBA 1
22 Jlorapudpmuueckne ypaBHEHHs M1 HEpaBEHCTBA 1
23 Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpaduk 1
24 Jlorapudgmuueckas GyHkIus, e€ cBoicTBa U rpaduk 1
25 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
26 Tpuronomerpuueckue GyHKINU, X CBOHCTBA U TPaQUKH 1
27 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku 1
28 Tpuronomerpuieckre GyHKINU, UX CBOMCTBA U rpaduku 1
29 [Tpumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB 1
30 [Tpumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB 1
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IpuMeps TPUTOHOMETPUUECKIX HEPABEHCTB 1




KonTtponbsnas padora o teme "Jlorapudpmudeckas GyHKIusI.

33 Jlorapugmuueckue ypaBHEHHs 1 HepaBeHCTBA. TpUrOHOMETpUUYECKHE 1
¢bynkuuu 1 ux rpadpuku. Tpuronomerpuyeckue HepaBeHcTBa"
34 HenpepsiBHble QyHKIMH 1
35 MeTton UHTEpBaAJIOB JJIs1 PELLIEHUSI HEPABEHCTB 1
36 MeTton UHTEpBaAJIOB JJIs1 PELLIEHUSI HEPABEHCTB 1
37 [TpousBoaHas GyHKIHH 1
38 [TpousBoanas GpyHKIHH 1
39 ['eomeTpruyecknii U PU3NIECKUI CMBICTT IIPOU3BOAHOMN 1
40 ['eomeTpuyeckuii 1 pU3NUECKHUI CMBICI TPOU3BOJHOM 1
41 [IpousBoaHbIE I€MEHTAPHBIX QYHKINN 1
42 [IpousBoaHbIE I€MEHTApHBIX QYHKINN 1
43 [Tpon3BoaHas CyMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKITHMA 1
44 [Tpon3BoaHAs CyMMBI, TPOU3BEICHUS, YACTHOTO (PYHKITHHA 1
45 [TpousBoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIT 1
46 [TpumeHeHHne TPOU3BOJHON K MCCIIEIOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTb U 1
KCTPEMYMBI
47 ITpuMeHeHMe TPOU3BOJHON K MCCIIEIOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTb U 1
KCTPEMYMBI
48 [IpumeHneHne mpou3BOAHON K UCCIIEIOBAaHHUIO (PYHKIIMI HA MOHOTOHHOCTh U 1
HKCTPEMYMBI
49 [TpumeHeHne TPOU3BOJHOM K MCCIIEIOBAHUIO (DYHKIIMNA HA MOHOTOHHOCTD U 1
HKCTPEMYMBI
50 Haxoxnenne HanOosbIIero 1 HaMMEHbBIIEro 3HaueHusl (PYHKIUU Ha OTpE3Ke 1
51 HaxoxneHne HanOosbIIero 1 HAMMEHBIIEro 3HaueHusl PYHKIUU Ha OTPE3Ke 1
52 Haxoxaenre HanOobIIero 1 HAaMMEHBIIEeT0 3HaYeHHs PYHKIIUU HA OTPE3Ke 1
53 HaxoxxneHne HanOoIbIIero 1 HaMEHBIIEro 3HaUeHUs (PYHKIUU Ha OTPE3Ke 1
o4 Haxoxxnenne HanOoIbIIero 1 HaMMEHBIIEro 3Ha4eHUsT PYHKIIUU Ha OTPE3Ke 1
55 HaxoxneHne HanOobIIero 1 HAMMEHBIIETO 3HaYeHHS (DYHKIIUN Ha OTPE3Ke 1
[TpumeHeHne TpOU3BOIHOM TS HAXOXKICHHUS HAMITYUIIIETO PEIICHHUS B
56 NPUKIIAJHBIX 33/1a4ax, Ui ONpeIeNeHus] CKOPOCTH Mpolecca, 3aaHHOr0 1
dhopmyoit uiu rpagukomM
57 Kontponbnas padora no teme "l[IponsBoanas. [Ipumenenue npousBoaHomn" 1
58 ITepBooOpa3zHas. Tabauua nepBooOpa3HbIX 1
59 ITepBooOpa3znas. Tabnauua nepBooOpa3HbIX 1
60 WuTerpan, reoMeTpuyeckiii 1 GU3NYECKUil CMBICT HHTErpaa 1
61 WuTerpan, reoMeTpuyecKiii 1 GU3NIECKUil CMBICT HHTETpaa 1
62 WuTerpan, reoMeTpuyecKiii 1 GU3NIECKU CMBICT HHTETpaa 1
63 Breruncnenne uaterpana mo gopmyne Herorona—Jleiioamma 1




64 Brraucnenne uaTerpana mo popmysne Herotona—JleitOnuia 1
65 Brruucnenne uaterpana mo ¢popmysne Herotona—JleiitOnuia 1
66 Brraucnenne uaTerpana mo popmyine Herorona—Jleibonnia 1
67 Cuctembl IMHEHHBIX YPaBHCHUI 1
68 Cucrembl TMHEWHBIX YPaBHEHUN 1
69 Pemmenvrie npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMBI TMHEHHBIX YpaBHEHHMA 1
70 Pemennie npukiIaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMbI TMHEHHBIX YPaBHEHHMA 1
71 CucTemMBbl U COBOKYITHOCTH IENBIX, PAIIMOHALHBIX, UPPAITUOHATHHBIX, 1
MOKa3aTeNbHBIX, JIOTapu(PMUUYCCKUX YPAaBHECHUI U HEPABCHCTB
79 CHUCTEeMBI U COBOKYITHOCTH II€JIBIX, PAIIMOHATBHBIX, HPPALMOHAIBHBIX, 1
MOKa3aTeNIbHBIX, JIOrapu(PMUYCCKUX YPABHCHHIA U HEPABEHCTB
73 CucTeMBI U COBOKYITHOCTH IIENBIX, PAIIHOHATBHBIX, HPPAITHOHATBHBIX, 1
MOKa3aTeNIbHBIX, JIOrapu(PMUICCKUX YPABHCHHUI U HEPABCHCTB
74 CucTeMBl U COBOKYITHOCTH IIEJIBIX, PAIIMOHALHBIX, UPPAITHOHATBHBIX, 1
MOKa3aTeNbHBIX, JTOrapu(PMUUIECKUX YPAaBHEHH U HEPABEHCTB
75 Hcnonb3oBanue rpadukoB pyHKIUH U peIIeHUs] YPaBHEHUH U CUCTEM
76 Hcnonb3oBanue rpadukoB pyHKIUH U pellieHus YpaBHEHUH U CHCTEM 1
IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO
77 MaTeMaTHYeCKUX 3aJa4 U 3a7a4 U3 Pa3InYHbIX o0JiacTell HAYKU U peaTbHOU 1
JKU3HU
78 KonTtponbsHas padora o reme "UnTerpan u ero npuMenenusi. CucteMbl 1
ypaBHeHUI"
79 HarypanbHble u 1enplie yncia B 3a1a4ax U3 peajibHON KU3HU 1
80 HatypabHbIe 1 11eNble Yncia B 3a/1a4aX U3 peallbHON )KH3HU 1
81 HarypanbsHble 1 1enbie uncia B 3a/1a4ax U3 peaibHON JKU3HU 1
82 [Tpu3HaKK JETUMOCTH TENBIX YHUCEIT 1
83 [Ipu3HaKK JEITUMOCTH TENBIX YUCEIT 1
84 [Tpu3Haku JeTMMOCTH ENBIX YHCEl 1
85 [ToBTOpenue, 0600IIEHIE, CUCTEMATH3AIHS 3HAHUN. Y paBHEHUS 1
86 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIINS 3HAHUN. Y paBHEHUS 1
87 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIINS 3HAHUN. Y paBHEHUS 1
88 [ToBTOpenme, 0000IIeHNE, CUCTEMATH3AIINS 3HAHUN. Y paBHEHUS 1
89 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIMS 3HAHUN. Y paBHEHUS 1
90 [ToBTOpeHmEe, 0000IICHNE, CUCTEMATH3AIIMS 3HAHUH. Y paBHEHUS 1
91 [ToBTOpenue, 0600IIeHNE, cucTeMaTh3alus 3Hanuii. HepaBeHncrea 1
92 [ToBTOpeHme, 0000meHNE, cucTeMaTH3alus 3Hanuii. HepaBencTra 1
93 [ToBTOpenme, 0600IeHNE, cucTemMaTH3alus 3Hanuii. HepaBeHncraa 1
94 IToBTOpEHme, 0000IICHIE, cucTeMaTh3anus 3HaHni. HepaBeHcTBa 1




95 [ToBTOpenue, 06o0IeHNE, cucTeMaTu3alus 3HaHui. CucTeMbl ypaBHEHUI 1

96 [ToBTOpenue, 0600IIeHNE, cucTemMaTu3anus 3HaHui. CUCTeMbl ypaBHEHU 1

97 [ToBTOpeHme, 0600IIeHNE, cUcTeMaTH3aIus 3HaHUH. DyHKITUN 1

98 [ToBTOpenue, 0000IIeHNEe, cucTeMaTh3alus 3HaHui. OyHKIUN 1

99 Hrorosast KOHTpoIbHAs paboTa 1

100 HToroBast KOHTpoOJIbHAs paboTa 1

101 O060061enue, cucTeMaTH3alvs 3HaHUN 33 Kype areOphbl 1 Havyal 1
MareMarnyeckoro ananusa 10-11 kmaccos

102 O060061enue, cucTeMaTH3aIus 3HaHU| 32 Kypce anreOpbl 1 Havyal 1
MareMaruuyeckoro ananusa 10-11 kmaccos

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

JIOKYMEHT MOZMMUCAH SMEKTPOHHOM MOAMMUCHIO

MYHUUUNAJIbHOE ABTOHOMHOE OBLLEOBPA30OBATEJIbHOE 14.10.24 06:56 (MSK) Ceptudmkat 03C28C186E11014B3991BBC606F7C7D2
YYPEXXAEHUE "CPEAHSASA LUKOJIA N2 72 C YINMYBJIEHHBIM U3YYEHUEM

OTZAEJIbHbIX MPEAMETOB MMEHU M.H. TOJICTUXUHA", [IOHLIOBA EJIEHA

JNHAMOBHA, AUPEKTOP




