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IHHOSACHUTEJIBHAS 3AIINCKA

Y4eOHbIi Kypc «AnredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIM3a» SBJISCTCA OJHUM W3 HaubOoee
3HaYMMBIX B IIPOTPaMMe CpeJHero o0Iiero o0pa3oBaHus, IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00eCIeunBacT
WHCTPYMEHTAIbHYIO 0a3y I M3yYeHHUs BCeX E€CTECTBEHHO-HAyYHBIX KYpPCOB, a C IPYTOH CTOPOHBI,
¢dopMupyeT Jormueckoe W abCTPaKTHOE MBIIIIEHHEe OOyJaIOMIMXCsS Ha ypOBHE, HEOOXOAMMOM IS
OCBOCHUSI MH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH W JPYrHX AWCIUIUIMH. B pamkax
JTAHHOTO y4eOHOro Kypca oOydaromiuecsl OBIAJEBAIOT YHHWBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH,
KoTopasi OopMyIHpyeT CBOU JOCTH)KEHHUS B MATEMaTHIECKOH Gopme.

Y4eOHbIi Kypc anreOphl 1 Hayall MaTeMaTHYeCKOrO aHalIn3a 3aKJIabIBAET OCHOBY JIJISl YCIICIITHOTO
OBJIJICHYSI 3aKOHAMH (PU3UKHU, XUMUHU, ONOJIOTHUHN, TOHUMaHHsI OCHOBHBIX TCHICHIIUN Pa3BUTHS SKOHOMHUKHU
1 OOIIECTBEHHOW XU3HU, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIIOJIB30BaTh MX JUIS JaJIbHEHINEro 0Opa3oBaHUs U B MOBCEIHEBHOW XU3HH. B
TO € BpeMs OBJIaJeHHE aOCTPaKTHBIMA H JIOTUYECKH CTPOTMMH KOHCTPYKIMSIMH anreOpbl U
MaTeMaTHYECKOTO aHajK3a Pa3BUBACT YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBEIBATh UCTHHHOCTb,
JTIOKa3bIBaTh YTBEPXKACHHUS C TIOMOIIBI0 HHAYKIIMA U PACCYKIaTh IEAYKTUBHO, HCIIOIB30BaTh 0000IIeHNE
Y KOHKPETHU3aIl1I0, a0CTparupoBaHKe U aHAJIOTUIO, POPMHUPYET KPEAaTHBHOE M KPUTHUECKOE MBIIIIJICHHE.

B xone uzyuenus yueOHOTo Kypca «Anredpa i Hadalla MaTeMaTHIeCKOr0 aHAIIN3a» 00yJaroIuecs
MOJTy4YalOT HOBBIM OIBIT PEIISHUS MPUKIATHBIX 3a/1a4, CAMOCTOATEIBHOTO IMTOCTPOCHHUS MaTEeMAaTHIECKIX
MOJCIIEH pEaNbHbIX CUTYallUHd, HMHTEPHPETALUUA IIONYYEHHBIX PELICHHH, 3HAKOMSTCS C IMPUMEPAMHU
MaTEMAaTUYCCKUX 3aKOHOMepHOCTeI>'I B IpHUpoJ€, HAYKC U NCKYCCTBC, C BbIAAOIMMUCA MAaTEMAaTUICCKUMUN
OTKPBITHSIMH U UX aBTOPaMH.

Y4eOHblil Kypc 00J1aaeT 3HAYUTENbHBIM BOCITUTATENILHBIM ITOTEHIINAIOM, KOTOPBIN peann3yeTcs
KaK 4yepe3 yueOHbI MaTepuall, ClIOCOOCTBYIONIHH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHMS, TAK U UEPe3
crienupuKy y4eOHOW MAesSTeTbHOCTH, TpeOyromel MPOJOIKATEIIEHON KOHIIEHTPAlUM BHUMAHUSA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 ITOJTyYCHHBIA Pe3yibTar.

B ocHoBe wmeromumkum oOy4yeHuss anreOpe W HavyajaM MaTEeMAaTHYECKOrO aHAallM3a JIeKHT
JIeSITeIbHOCTHBIN PUHIINT 00yUCHHS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayalla MaTeMaTHYECKOTO aHaju3a» BbBIACICHBI
CIIeIYIOIIUE COACPKATEIbHO-METOANYCCKUE TUHUK: «UKcaa U BeIUUCIICHUY, «DYHKIMU U rpadukuy,
«YpaBHeHUsI W HepaBeHCTBa», «Hauama maTemaTwueckoro anaimsa», «MHOXeCTBa W JIOTWKay. Bce
OCHOBHBIE COJIEpP)KATEIhHO-METOIMYECKUE JIMHUU M3y4aloTCs Ha TNPOTSDKEHUH JIBYX JIeT oOydeHUs Ha
YpOBHE CpeIHero oOIero o0pa3oBaHus, €CTECTBEHHO JOIOINHSS APYT JPyra U MOCTENEHHO HACHIINAasCh
HOBBIMH TEMaMH U pa3jienamMu. JJaHHbIH y4eOHbII Kypc SIBIISICTCS HHTETPATUBHBIM, TIOCKOJIBKY 00bETUHSIET
B cebe copep)kaHWe HECKOJBKMX MaTeMaTHYeCKHX IWCIHIUINH, TaKUX Kak anredpa, TPUrOHOMETPHS,
MaTeMaTHYEeCKUil aHallM3, TeOpUs MHOXKECTB, MaTeMaTHdyeckas Joruka u apyrue. I[lo mMepe Toro kak
oOyyaroruecs OBJaJIeBaOT BCE Ooiee NIMPOKUM MAaTEMAaTHYECKUM alliapaToM, Y HUX TOCIIEI0BATEIHLHO
(GhopMHUpPYETCST U COBEPIICHCTBYETCS YMEHHE CTPOMTh MATEeMAaTHYECKYIO MOJIENIb PEalbHON CHUTYalluH,
MPUMEHSATh 3HaHUS, MOJYYCHHBIE NPU HW3y4eHUH Y4eOHOTO Kypca, JUIS PEIIeHUS CaMOCTOATEIhHO
chopMyTHpPOBaHHON MaTEMaTHIECKOW 3a/1auH, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOAMYECKass JIMHUS «Uucia W BBIYMCICHUS» 3aBepmiacT (HOpMHUPOBAHUE
HABBIKOB WCIIOJIb30BaHMsI JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HaYaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. Ha ypoBHe cpenHero obmiero oOpa3oBanus 0oco00e BHUMaHUE yneisiercs (OpMUPOBAHUIO
HaBBIKOB palfMOHAJIBHBIX BBI‘II/IC.HCHI/II‘/’I, BKIIFOYAKOIIIUX B ce0sT UCIOIL30BaAHNE Pa3INYHbIX (1)OpM 3a1mcu
YHUClla, YMEHHE JIeNlaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIC BBIYHCICHHS, OLICHUBATH YHUCIIOBBIC
BEIpaXXCHHS, paboTaTh C MaTeMaTUYeCKHMMU KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBA
HaTypajJlbHbIX, ULEJbIX, paluOHAJIbHBIX ¢ HeﬁCTBHTeHLHBIX qucell  JOIOJIHAKOTCI MHOXCECTBOM
KOMIUIEKCHBIX 4ucel. B KaXXIoM H3 JOTUX MHOXECTB pacCMaTpHUBArOTCA CBOMCTBEHHBIE cMy
crierpUIeCKre 3a1a4i U ONepalliu: JICIICHUE HaIeN0, OTIEPUPOBAHUE OCTATKAMHU Ha MHOXECTBE IICITBIX
YHcell, 0CO0bIE CBOMCTBA PAlMOHATBFHBIX U HPPAMOHAFHBIX YHCEN, apru(PMETHIECKIE OTIepaIlH, a TAKKE
W3BJICYCHNE KOPHS HATypaJdbHOW CTENeHHM Ha MHOXXECTBE KOMIUIEKCHBIX uucen. brmaromaps
MOCIIEIOBATEIILHOMY PACIIUPEHUIO KPyra HCIIONB3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MIPUMEHEHUS JUIS PEIICHUS PA3TUYHBIX 33729 (POpMHUPYETCs IPEACTaBICHUE O SAMHCTBE MAaTEMAaTUKH KaK
HAayKH W €€ POl B TMOCTPOEHUH MOJeNel peansbHOTO MHpa, IMUPOKO HCIIONB3YIOTCS O0OOIIeHHE U
KOHKPETH3AIIHSL.



Jluans «YpaBHEHHsS] U HEPaBEHCTBA» PeaJM3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHs Ha YPOBHE
cpemHero o0mero oOpa3oBaHus, MOCKOJIBKY B KaKIOM pazaene lIporpaMMbl mpeaycMOTpPEHO pelieHne
COOTBETCTBYIOIIMX 331a4. B pesynbrare oOydarommecs: OBIaACBAIOT Pa3TUUHBIMH METONAMH PELICHUS
palnroOHaNbHBIX, HPPAlMOHATBHBIX, [OKa3aTeJbHbIX, JOTapUPMHYECKHX ¢ TPUTOHOMETPUYECKUX
ypaBHEHWH, HEPaBEHCTB W CHCTEM, a TaKKe 3ajad, cojepxamux mnapamerpsl. [lomydeHHbie ymeHuUs
IIFIPOKO HCIONB3YIOTCS TPH HCCIeNOoBaHUHM (YHKIMA C TMOMOIIBIO TMPOW3BOJHOW, TPH PEIICHHH
NpUKJIaTHBIX 33a7a4d M 3a7ad Ha HaxOoXIeHHe HauOOJbIINX M HAaUMEHBIINX 3HaueHHH ¢yHkuuu. [lanHas
colepkaTeNbHas JUHUS BKIOYaeT B ceds Takke (OPMUPOBAHHE YMEHHH BBITIONHATH PACUETHI 10
¢dopmynam, mpeoOpa3oBaHUs PAIMOHAIBHBIX, UPPAIIMOHAIFHBIX W TPUTOHOMETPHUECKUX BBIPAKEHUH, a
TaKXe BBIPOKEHHH, COAEp)KAIIUX CTENeHH W Jorapudmel. brnaromaps m3ydeHHIo anreOpanveckoro
MaTepuajga MPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO W aOCTPaKTHOTO MBIIUICHUS
oOygatonuxcs, GOPMHUPYIOTCS HABBIKK ASTyKTHBHBIX PACCYXKACHUN, pabOTHI C CHMBOJIBHBIMHU (hOpMaMH,
NpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB U HEpaBeHCTB. AJredpa mpejiaraet
3(1)(1)GKTI/IBHI)IG HHCTPYMCHTBI [JIA PCHICHUA MNPAKTUYCCKUX M CCTCCTBCHHO-HAYYHBIX 3aj/iad, HarjIdaHO
JIEMOHCTPHUPYET CBOU BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpbHO-MeToanuecKas THHAA «DyHKIUN U TpapuKN» TECHO TMEPeTuieTaeTCs ¢ APYTUMHU
JUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICNIE 3aJaéT IOCIe0BATEIILHOCTh W3yUYCHHUS
Matepuana. M3yueHne cTeneHHOH, TOKa3aTeNbHOM, JIOTapru(PMHIECKON U TPUTOHOMETPUIECKIX (PYHKIINH,
WX CBOMCTB ¥ rpa)KOB, UCIIONb30BaHNE (DYHKIIHIA JUTA PEIISHUS 3a/1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB U
peaylbHOM KU3HU TECHO CBSA3aHO KaK C MaTEeMAaTHYECKHM aHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHUH U
HepaBeHCTB. [Ipu 3ToM OoJblioe BHUMaHUE yienseTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QOpMyIaMH
3aBUCHMOCTH MEXAY pPa3MTUYHBIMU BEIWYMHAMH, HCCIENOBATh IONYYCHHBIE (DYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3TOH COIEP)KATSIILHOW JIMHUM HAILEJICH Ha pa3BUTHE YMCHHA M HABBIKOB,
MO3BOJISIONINX BBIPAXKaTh 3aBUCHMOCTH MEXIYy BEIHMYMHAMH B Pa3iIMYHON (opMe: aHATUTHYECKOH,
rpaduyeckoil U croBecHOH. Ero m3ydeHue CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MEBIILIICHHS,
CMOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AINHY, UCTIOIb30BaHUIO aHAIIOTHH.

CopepxarenpHast JuHHA «Hagama wMareMaTHUecKoro aHaiu3a» I03BOJISIET CYIIECTBEHHO
pacinpUuTh KPYTr KaK MaTEMaTUUCCKUX, TaK U MPUKIIAJHBIX 3a/la4, JOCTYIIHBIX 06y11a}0u11/1Mc;1, TaK KaK y
HUX TOSIBIIIETCS BO3MOXKHOCTh CTPOWTH TPadUKH CIOXKHBIX (DYHKIHHA, ONMPEACISITh UX HAWOONbININE U
HaMMEHBIINE 3HAUCHHS, BBIYUCIISITH TUIOIAAN QUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHUSI
mporeccoB. JlaHHas coaepkaTenpHas JIMHUA ~ OTKPBIBAET HOBBIE BO3MOXKHOCTH  IMTOCTPOEHUS
MaTeMaTHYeCKUX MOJeNiell peallbHBIX CHUTYalluii, TO3BOJSET HAXOAWTh HAWIY4IIee pelieHHe B
MPHUKJIATHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKMX, 3a/ladax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHaiu3a CHOCOOCTBYET Pa3BHTHIO aOCTPakTHOTO, (HOpMalbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBITIUIEHUS, (POPMUPOBAHUIO YMEHHUI paclio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKH B
HayKe, TEXHUKE U HCcKyccTBe. OOydaronuecs y3HarOT O BBIJAIOIINXCS Pe3yIbTaTax, MOMyYeHHBIX B XOJIE
pa3BUTUA MAaTEMATHUKU KaK HAYKU, 1 06 HX aBTOpax.

ConepxareiabHO-MeTOANYecKast THHUS «MHOXKeCTBa U JIOTHKA» BKITFOYAET B Ce0s DIIEMEHTHI TCOPHH
MHOKECTB 1 MaTEMAaTUYECKON JIOTUKH. TeOpeTHKO-MHOKECTBEHHBIE NPEACTABICHNS IIPOHU3BIBAIOT BECH
KypC WIKOJBHOW MaTeMaTHKH W Ipe/ylaraloT HawOojee YHHBEPCAIbHBIA SI3BIK, OOBEAUHSIONINN BCE
pa3aciibl MaTEMaTUK 1 eé HpI/IJIO)KeHI/II‘/II, OHHU CBA3BIBAIOT Pa3HbIC MAaTEMATUUYCCKUC NUCHUILIIMHBI U UX
NPUIOKEHUs B equHoe nenoe. [103ToMy BakHO 1aTh BO3SMOKHOCTB 00y4aloeMycsi TOHUMaTh TEOPETHKO-
MHOJKECTBEHHBIH SI3bIK COBPEMEHHOW MaTEMAaTUKH U HCIOJB30BaTh €r0 AJIs BBIPAXKEHUS CBOUX MBICIIEH.
Jpyrum BakKHBIM IPHU3HAKOM MATEMATHKU KaK HayKH CIEAyeT IPHU3HAThb CBOWCTBEHHYIO €d CTPOrOCTh
000CHOBaHMII W cieJOBaHUE OIpPENEeNEHHBIM NpaBWJIaM IOCTPOCHUS [IO0KA3aTeNIbCTB. 3HAKOMCTBO C
3JIEMEHTAaMH MaTeMaTHYECKON JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBILIUICHHUS 00yJaromuxcs,
MO3BOJIIET WM CTPOUTH CBOHM PACCYKICHWS Ha OCHOBE JIOTUYECKUX IMpaBwi, (HOPMHUPYET HaBBIKU
KPHUTUYCCKOI'O MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa M Hayajla MaTeMaTHYeCKOTO aHAIW3a» IMPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJENHUPOBAaHUSA, KOTOpPBIE TPU3BAaHBI CHOCOOCTBOBaTH (HOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIENEeN peabHBIX CUTyalluid, NCCIEAOBAHMUS 3TUX MOl C TIOMOIIBIO anmnapaTa aareopbl
U MaTeMaTH4eCKOIro aHajin3a, WHTEPIPETALNU MOITYYEHHBIX pe3yNbTaToB. Takue 3alaHus BIUICTEHBI B
Ka)XIIbIid 13 Pa3/IeNoB MPOrPaMMBl, TIOCKOJIBKY BECh MaTepral y4eOHOTro Kypca IHPOKO HCHOIb3YeTCs s
peleHnst IpUKIaaHbIX 3afad. [Ipu pemennn peanbHbIX MPaKTHYECKUX 3a7ad 00yJarouecs pa3BUBAIOT
HaOII0JaTeTFHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIONB30BATh aHAJIOTHIO,



00001IaTh M KOHKPETH3HUPOBATh TpobieMy. JleaTensHOCTh MO (OPMUPOBAHUIO HABBIKOB pEIICHUS
NPUKIATHBIX 3a]]a4 OpPraHu3yeTcsl B Mpollecce M3YUeHHs BceX TeM yueOHOro Kypca «Anredpa u Havyana
MaTEeMaTUYECKOTO aHAJIN3ay.

Ha u3yuenue yueOHOrO Kypca «AnreOpa W Hayaia MaTeMaTHYECKOTO aHaIHM3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Henenmto), B 11 kimacce — 136 gacoB (4 gaca B HEACIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Yucaa 1 BbIYMCTCHUS

Pammonaneubie  uynciaa. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, TIPOIEHTHI, OCCKOHCYHBIE
nepuognueckue Apobu. [lpumenenune npobel M MPOLEHTOB Ui PEUICHUS NPUKIAAHBIX 33734 W3
Pa3IMYHBIX OTpaciie 3HaHUM U pealbHON KU3HHU.

JeiicTButenbHble yncna. PanyonanbHble 1 MppalMoOHaIbHbIE YiCIa. Apr(pMETHUECKIE ONIEPaLiy C
JNEHCTBUTETBHBIMA YHCIaMH. MoOaylb JAEHCTBUTENBFHOTO YHWCIa W ero cBoicTBa. [IpuOmmkéHHBIC
BBIUMCIICHHUS, TIpaBUjIa OKPYIJIEHU, IPUKUAKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUH.

Cremnenb ¢ mensIM mokaszaterneM. buaom HeroTona. Mcmonb3oBaHue MOIXOAAIICH GOpMBI 3aITUCH
JIEHCTBUTEIBHBIX YMCEN TS pEIICHUs IPAaKTUYECKUX 3ajlayd U MPeACTaBICHNS JaHHbIX.

ApudmeTrrueckuii KOpeHb HATYPAILHOW CTETIEHH U €T0 CBOMCTBA.

Crenens ¢ palioHaIBHBIM [TOKAa3aTeNIeM U €€ CBOMCTBA, CTENIEHD C JEMCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudwm urcna. CoticTBa morapudma. JlecATHIHBIE U HATYPaTbHBIE JIOTAPU(MEI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHs 1 HepaBeHCTBA

ToxknmecTBa W TOXKIECTBEHHBIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHHUS. PaBHOCHIIBHEIC
ypaBHEHUS U ypaBHEHUA-cleAcTBUs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOIBl PELICHUS LENbIX M JAPOOHO-PALIMOHANBHBIX YPAaBHEHMH M HEPABEHCTB.
MHorowieHsl OT OJIHOM NEepeMEHHON. /leneHre MHOro4jieHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema besy.
MHorousieHs ¢ nenbivMu kodhdunuentamu. Teopema Buera.

[TpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COEPKAIIUX CTEEHU U KOPHHU.

HppanmonanbHble ypaBHeHUs1. OCHOBHBIE METO/IBI PEIIEHNS HPPALMOHATIBHBIX YPABHEHUIA.

IloxazaTenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PEIIEHUS MOKA3aTeIbHBIX YPaBHEHUH.

[MpeoOpazoBanue BEIpaXKECHUH, COEPKAIIHUX JIOTAPUPMEL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JIOTapU(PMUUECKUX YPAaBHEHUH.

OcHoBHbIE TpUTOHOMeETpHUeckre Gpopmynbl. [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH.
PemeHne TpUroHOMETpU4ECKUX YpABHEHU.

Pemenne cucreM MMHENHBIX ypaBHEHNH. MaTpuIia CUCTEMBI TMHEWHBIX ypaBHEHUH. OnpeennTes
MaTpuLbl 2X2, €ro reoMEeTpUYECKHH CMBICI M CBOMCTBA, BBIUMCIIEHHE €r0 3HAYEHUs, MPUMEHEHUE
OTIpeAeTUTENS U PelIeHUs] CUCTEMBI JIMHEWHBIX YpaBHEeHUH. Pelenne npukiaHbIX 3a/1a4 C MOMOIIBIO
CUCTEMBI JIMHEHHBIX ypaBHeHMH. lccieqoBaHne NOCTPOEHHOM MOAEIM C MOMOIIBIO MAaTpHIl U
onpeneauTeNneH.

ITocTpoeHne MaTeMaTHYECKIX MOIETIEH peaTbHOM CUTYAIIH C TIOMOIIBIO YPAaBHEHUH U HEPABEHCTB.
[IpumeHeHre ypaBHEHWH W HEPABEHCTB K PEIICHWIO MAaTEeMAaTHYECKHX 3a/1ad M 3a/ad U3 PazIUdHbIX
oOnacTeil HAYKH U peabHON )KU3HU.

DyHKIUH U TPaPuKH

OyHKust, cnocoObl 3aanus GyHKuH. B3anmHo oOpartHble QyHKIMH. Kommosumus (yHKIWH.
I'padux Gynxoum. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB QyHKIMHA.

Obnacte ompeneneHuss MU MHOXecTBO 3HaueHMH ¢yHkumu. Hymum ¢ynkuoun. [Ipomexytkn
3HaKkonocTossHcTBa. Y&rHble W HeuérHble QyHkumu. [lepuommueckue ¢GyHknuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakCUMyMbl 1 MUHUMYMBI GyHKIuH. Hanbonbliee 1 HauMeHbllee 3HaYCHUsI
(GYHKLIMH HA IPOMEKYTKE.

Jluneiinas, kBazpathyHas W APOOHO-TMHEWHas QYHKUMH. OJEMEHTApHOE WCCIIEJIOBaHUE U
MOCTPOCHUE MX TPAPHUKOB.

CreneHHas GyHKLUS C HATypaJbHBIM U LeJBIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpaduk KOpHS N-0# cTeneHn Kak QyHKIIMHA 0OpaTHOM CTENEHN ¢ HATYpaJIbHBIM ITOKa3aTelIeM.

IMokazaTensHas u morapupmudeckas GyHKINN, UX CBOicTBa U rpaduku. Mcrnonbs3oBanne rpadukos
GbyHKUMI U1 pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OTNpEIeNIeHHE TPUTOHOMETPHUYECKUX (QYHKIHMHA YHCIOBOTO
apryMeHTa.



OyHKIMOHAFHBIE 3aBUCUMOCTH B pEalibHBIX Tpolleccax W sIBICHHAX. [ paduku peambHBIX
3aBUCUMOCTE.

Hauyana MaTeMaTH4eCKOro aHaau3a

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUsS  IOCIEA0BATEILHOCTEH. MeTon MaTeMaTH4YeCKOn
WHAYKOAA. MOHOTOHHBIE ¥ OTpaHWYEHHBIE ITOCIEAOBAaTENbHOCTH. VICTOpHWsT  BO3HHKHOBEHUS
MaTeMaTHYECKOTO aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJbIX.

Apudmernueckas U TeoMeTpUdecKas Mporpeccud. beckoHewyHo yOBIBaIOIIas TeoMeTpHUYecKast
mporpeccus. CyMMa OeCKOHEYHO YOBIBAIOIIEW TreoMeTpuduecKkod mporpeccuu. JInHeHHBIH U
SKCIIOHEHUMAIbHBIA pocT. Uucno e. @opMmyna CIOKHBIX IMPOLEHTOB. VCHoOap30BaHKE NPOrPECCHU I
pelIeHus peanbHbIX 3aJa4 IPUKIAJHOT0 XapaKkTepa.

HemnpepeiBabie (QyHKIIMHM W uX cBOHcTBa. TOYKH pa3pbiBa. ACHUMNOTOTHI TpadUKOB (QYHKIIHH.
CaoiicTBa (YHKIIMI HENPEPHIBHBIX Ha OTpe3ke. MeToI WHTEpBaJOB /ISl PEIIeHUS HEPaBEHCTB.
[TpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUH JUIS pelIeHus 3a1ad.

[epBas u BTOpas npou3BoAHbIe QyHKIUH. OnpeaeneHne, TeOMETPUIECKUN U (PU3NIECKUI CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOU K rpaduKy (yHKIIHM.

[IpousBoanble 31eMeHTapHBIX (yHKIuA. [IpowsBogHas CymMMbl, MPOW3BENEHUS, YACTHOTO U
KOMITO3UIIMU (DYHKITHHA.

MHoxecTBa U JIOTUKA

MHoOXecTBO, oOnepalMy HaJl MHOXECTBAaMU U HUX cBoicTBa. Jlumarpammel Oiinepa—BenHa.
IIpuMeHeHue TEOPETUKO-MHOKECTBEHHOTO arrapara Jyisl OIMCaHus peabHbIX IIPOLIECCOB U SIBICHUM, TIPH
PELICHNH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OOBEeKTa, CIEACTBHE, JI0Ka3aTelbCTBO,
PaBHOCUJIBHBIC YPABHCHU.

11 KJIACC

Yucna v BbIYUCIEHAS

Harypanbhbie u nensie yncna. [IpuMeHeHne MPU3HAKOB JIETUMOCTH LENBIX YHCEl, HAaHOOIbIITHHA
obmmit nenurens (manee — HOJI) m naumenspmee obmiee kpatHoe (nanee — HOK), ocraTtkoB mo momyito,
anroputMa EBkinzaa uig pemeHus 3a/1a4 B LENbIX YUCTax.

Kommiekcubie uucna. AjnreOpandeckas W TPUTOHOMETpPHUECKast (OPMBI 3alMCH KOMILIEKCHOTO
yrcna. ApupMeTHIecKue ornepaunuy ¢ KOMIUIEKCHBIMHE YncinaMu. M300paxkeHne KOMIUIEKCHBIX YuCell Ha
KoopAWHATHOW TuiockocTH. Popmyna Myaspa. KopHu n-of CTenmeHM M3 KOMIUIEKCHOIO YHCIIA.
[MpuMeHeHne KOMIUIEKCHBIX YMCEeN sl PEIICHUs] PU3MYECKUX W TeOMETPUIEeCKUX 3ajad.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema M COBOKYNTHOCTh YpaBHEHUH M HEpPaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHHUI C TIOMOIIBI0 TPUTOHOMETPHUIECKOH OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHS TOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHHUS HPPANNOHAIBFHBIX HEPABEHCTB.

OCHOBHBIE METOZbl PEIICHUS CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HPPalMOHAIBHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMUUYECKUX YPABHEHHH.

YpaBHEeHHS, HEPABEHCTBA M CUCTEMEI C MTapaMeTPaMH.

IIpumeHeHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 33]ad W 3a/a4 U3
PasIn4HBIX 00JacTeil HAYKH U pealbHOM KU3HH, HHTEPIIPETAalNs TIOIyUYEeHHbBIX Pe3yJbTaTOB.

DyHKIUH U TPaPUKH

I'padux wommozummu QyHkiuin. [‘eomerpudeckne o0pa3bl ypaBHEHWH UM HEPAaBEHCTB Ha
KOOPAMHATHON MIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, HX CBOMCTBA U IpaduKH.

I'padmaeckue MeTobI pelIeHNs] ypaBHEHNI 1 HepaBeHCTB. [ paduueckre MeTObI peIeHns 3a1ad
C IapaMeTpaMH.

Ucnonb3oBanue rpa¢uxoB QyHKIMNA IJi UCCIENOBaHUS MPOLIECCOB M 3aBUCHMOCTEH, KOTOpHIE
BO3HMKAIOT IIPU PEIIEHUHU 33/1a4 U3 APYIUX YUeOHbBIX IPEAMETOB U peaIbHOM KU3HU.

Havyana MaTeMaTH4eCKOro aHaIu3a



[IpuMeHeHne TNPOW3BOMHON K HCCIICJOBAHHI0 (QYHKIUA HAa MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxneHne HanOoIbIIEro M HAMMEHBINIETO 3HAYCHUH HEeNPEphIBHON QYHKIIMK Ha OTpE3Ke.

[TpumeHeHue MPOU3BOAHOMN TSl HAXOXKICHUS HAWIYYIIETO PEIICHUS B MIPUKIIAAHBIX 3a7adax, JJIsl
OTIpeICNICHUS CKOPOCTH M YCKOPEHHUS MPOoIIecca, 3aJaHHOTO (hOpMYJIoi WK IrpaduKkoM.

IlepBoOOpazHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpa3Hbie 3JeMeHTAPHBIX (YHKIIHH.
[IpaBuia HaXOXKACHUS MTEPBOOOPAHBIX.

WuTerpan. 'eomeTpuueckuii CMBICT HMHTErpaia. BbIUMCICHHE ONPEACAEHHOTO HHTErpaja Iio
¢dopmyne HproTona-JleiOnura.

[MpuMeHeHne WHTETpaa JUIs HAXOXKICHHS TUIOIAAel TIOCKUX GUTYyp U 00hEMOB TeOMETPUIESCKUX
TeJ.

[Tpumeps! pemenuii quddepeHIanTbHBIX ypaBHEHHH. MaTeMaTHYecKoe MOICTUPOBAHHIE PEATbHBIX
MIPOIIECCOB C TIOMOIIBIO Au(PepeHITNATFHBIX YPAaBHEHUH.



INTAHMPYEMBIE PE3VJIbTATBI OCBOEHMS YYEBHOI'O KYPCA «AJI'EBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJAHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTh TPAKIAHCKOW TO3WIHU OOYYAroImerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHHCKOTO O0INecTBa, MPEICTaBIEHHE O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJICHHIA, IPOLEAYP T'PaXKIAHCKOT0 001ecTBa (BEIOOPHI, OTIPOCHI U APYToe), YMCHHE
B3aMMO/ICHCTBOBATh C CONMAIIBHBIMU HMHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIHSIMH U Ha3HAUYCHUEM;

2) NaTPHOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOW TPaKJAHCKOW WACHTUYHOCTH, YBAXCHHS K TMPOLUIOMY U
HACTOAILIEMY POCCUICKOW MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM pPOCCHMCKHX
MAaTE€MaTUKOB M POCCHMCKOM MAaTeMAaTHYECKOM WIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHUU B IPYrUX
HayKaxX, TEXHOJOTHX, cepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWE YXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoia, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TMOBEIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTMKEHUI HayKU U
JICATEIIbHOCTBIO YUEHOT0, 0CO3HAHUE JIMYHOTO BKJIaJIa B IIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUWE K MUPY, BKJIIOYAs 3CTETHKY MAaTE€MaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1au, PEIICHUH, PaCCyKICHHM, BOCIPHUMYMBOCTh K MATEMAaTHYCCKUM aCIIEKTaM Pa3IuuHbIX
BHJIOB MICKYCCTBa,

5) ¢puzuveckoro BOCIUTAHUS:

c(hOpMHUPOBaHHOCTH, YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPecax 3JI0pOBOTO U
Oe3omacHOro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (3JI0pOBOE ITUTAHUE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryispHas (U3NUecKas aKTHBHOCTH), (usmdeckoe
COBEPILIEHCTBOBAHUE MIPU 3aHATUSAX CHOPTUBHO-03I0POBUTEIBHON NE€ATETBHOCTbIO;

6) TPY10BOI0 BOCTIMTAHMSA

TOTOBHOCTh K TpYy/Ay, OCO3HAaHHME IIEHHOCTH TpPYAOJIIOOMs, HHTEPEC K pa3IUYHbIM cdepam
poheCcCHOHANBHON NEATENBHOCTH, CBI3aHHBIM C MATEMATUKOHN M €€ MPUIIOKEHISIMI, YMEHHE COBEPIIATh
OCO3HaHHBIN BEIOOD OyayIIel nmpodeccru u peaan3oBpIBaTh COOCTBEHHBIE XKU3HEHHBIE TUTaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HAa MPOTSDKEHUHU BCEH YKU3HH,
TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B PELICHUH NPAKTUYECKHUX 33]a4 MATEMATUUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

Cq)OpMHpOBaHHOCTL BKOHOFHQCCKOﬁ KyJ'[BTypI)I, IIOHUMAHHUEC BIIUSHUS COIIUAJIBHO-DKOHOMHNYCCKUX
MPOIIECCOB HA COCTOSTHUE MPUPOTHOM W CONMAIBLHOW Cpeabl, OCO3HAHWE TJI00aJhbHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIEeM, OPUCHTAIlMsI Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHWUN I PEIIeHUs 3a/1a4 B
00J1aCTH OKPY’KAIOIIEH Cpenbl, INIAaHUPOBAHUE TOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCICACTBHM JUIS
OKpY>Kalollley cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hopMHUPOBaHHOCTHh MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIECTBEHHOM MPaKTUKH, TOHUMaHNE MaTeMaTHIECKOI HayKH Kak cepbl 4eJI0BEUECKOH IEATENbHOCTH,
3TanoB €€ pPa3BUTUS M 3HAUYMMOCTH ISl Pa3BUTHUS LMBUIM3ALMU, OBIAJCHUE SI3bIKOM MATEMAaTHKU U
MaTeMaTUYECKON KyIbTYpOH KakK CPeICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYUIECTBIISITH MPOEKTHYIO U
I/ICCHCJIOBaTe.HBCKy}O ACATCIBHOCTD I/IHIII/IBI/IZIyaJ'[I)HO UB rpyrme.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbIE TelcTBUSA
ba3oBrIe Jornuyeckne qecTBUA:
BEISABJISATE M XapaKTEPU30BaTh CYIIESCTBEHHBIC MPH3HAKKM MATEeMAaTHUYCCKHUX OOBEKTOB, MOHSTHUH,
OTHOIIICHUH MEXIy MOHATHIMH, (JOPMYJINPOBATEH ONPEACACHHS MOHATHM, yCTaHABIMBATh CYIIECTBEHHBIN
MIpU3HAK KIacCU(PUKAIINN, OCHOBAHUSA JIsI 00OOIIECHUS M CPaBHEHIS, KPUTSPUH TPOBOJIMMOTO aHATIN3a;



BOCIIPHHUMATH, (OPMYJIIMpPOBaTh H  MpPeoOpa3oBBIBATh  CYXKICHHS:  YTBEPAUTCIbHBIC H
OTpHUIIaTEeNbHBIE, €MUHIUYHBIE, YACTHBIC U O0INE, YCIOBHBIE;

BBISBJISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTHBOPEYUs B (pakTax, JaHHBIX,
HAOMIOJICHUSIX M YTBEPXKACHUAX, TNpEJiaraTb KPUTEPHH JJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMI;

JleJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTWKHM, JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH IO aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITENIFHO JIOKA3aTelhCTBA MAaTEMATHUYECKHX YTBEP)KIEHUH (TMpsSMble W OT
MPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH MPHUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BEIOMpATh CIOCOO pelleHus ydeOHOW 3afaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB pPEIICHUS,
BBIOMpaTh HanboJIee MOIXOAAIINN C yIETOM CaMOCTOSITETHHO BBIJICIICHHBIX KPUTEPHEB).

Bba3zoBble ucciegoBarenbcKkue JeHCTBUA:

UCIOJb30BaTh BOMNPOCH KaK HCCIICIOBATEIbCKUI WHCTPYMEHT TMO3HAHUS, (OPMYJIUPOBATh
BOTIPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MTPOOIEMy, YCTaHABIUBATh MICKOMOE ¥ JaHHOE, (JOpMHUPOBAThH
TUIIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENILHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBJICHUIO
OCOOCHHOCTEW MAaTeMaTHIeCKOTO OOBEeKTa, SBICHHS, IIPOIECCa, BBIABICHHIO 3aBHCHMOCTEH MEXTY
00BeKTaMU, SBICHUSIMH, MTPOIECCAMIT;

CaMOCTOSTENbHO (opMysMpoBaTh O00OOIICHMS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHNSI, MCCIICIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX pE3YJIbTaTOB, BBIBOJIOB U
000011IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEATOIOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ nundopmanueii:

BBISBIISATE Je(UIUTH HH(pOpMaIK, TaHHBIX, HEOOXOAMMBIX JUIS OTBETA Ha BOIIPOC M IS PEIICHHUS
3a7a4H;

BBIOHMpaTh MHGOPMAIUIO M3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAIIHIO PA3IMYHBIX BHIOB U (JOPM MIPEICTABICHUS;

CTPYKTYpUpOBaTh HHGOPMAIUIO, MPEJACTABIATh €€ B pa3jiMuHbIX (OpMax, HILIOCTPUPOBATH
rpaduyecky;

OIIEHHWBATh HAIEKHOCTh HH(OPMAIINU TI0 CAMOCTOSATENHHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YueOHbIe AeiicTBUS

Oo6umenne:

BOCIIPUHUMATh W (OPMYIIHPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSMH H IIENISIMHU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M TNHCHMEHHBIX TEKCTaX, IaBaTh
MTOSICHEHUS TI0 X0y PEIICHUS 3a]1a4k, KOMMEHTHPOBATh TIOJTyUYEeHHBIN pe3yiIbTarT;

B X0Jie 00CYKJIEHUS 33J1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIIaeMOW TEMBbI, IPOOIEMBI, peraecMon
3a/1a4d, BBICKA3bIBATh WJICH, HAICJICHHBICE HA IMOMCK PEIICHHsS, COMOCTABISITH CBOW CYXIACHHS C
CY)KJICHUSIMH JPYTHX YIaCTHUKOB JUAIOTa, OOHAPYKHBATH PA3ININE U CXOJICTBO IMO3HIIHIA, B KOPPEKTHOU
(dhopMe popMyTHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHIS,

MPEACTABIATh  PE3YNbTAaThl PELICHUS 3aJauyd, OKCIEPUMEHTa, MCCICHOBaHUs, MPOEKTa,
CaMOCTOSITEJTEHO BBIOMpaTh (opMaT BBICTYIUICHHSI ¢ YYETOM 3aJad MPE3CHTAllMd W OCOOEHHOCTEH
ayIUTOPUH.

PeryasiTuBHbBIE YHHBEPCAJbHbIE y4eOHbIE A€l CTBUSA

Camoopranu3auus:

COCTaBJIATH TUIAH, aJTOPUTM PEIICHUS 33J]a4d, BRIOMPATh CIIOCO0 PENICHUs ¢ YIYETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUMN C
y4ETOM HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJIEKT:

BIQJICTh HABBIKAMH I103HABATEIHLHOW PEQIIEKCHMM KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHI U
MBICIIUTEIIFHBIX TIPOIIECCOB, HMX pPe3yJIbTaTOB, BIAACTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI
mporiecca U pe3yJibTaTa PeleHrs MaTeMaTHIeCKOH 3a1a4u;



MPEBUAETHh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33291, BHOCUTh KOPPEKTHUBEI
B JIEATEIILHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWNEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa IEIU M YCIOBHSM, OOBSICHATH HMPUYHHBI JOCTHKCHUS MU
HEJOCTIKEHUS Pe3yNbTaTOB JNeATeIbHOCTH, HAXOIUTh OIIHOKY, TaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbLHOCT:

MMOHUMATh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIBHON PabOTHI IPU PEIICHUU
y49eOHBIX 3a7ad, IPUHUMATh IelTb COBMECTHOH NEATENbHOCTH, IJIAHUPOBATH OPTraHU3aI[MI0 COBMECTHOU
paboTHI, pacpenensiTh BB paboT, JOTOBAPUBATHCA, 00CYKIATh MMPOIIECC U Pe3yIbTaT paboThl, 0000MIaTh
MHEHUS HECKOJIBKUX JTFO/ICH;

y4aCTBOBATh B TPYIIOBBIX opMax padoThI (00CYKACHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD) U
WHBIE), BBITIOIHSTH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOU ACHCTBUS C JPYTUMHU YWICHAMH KOMaH/IbI,
OIICHMBATh KAYE€CTBO CBOETO BKJIa/1a B OOIIHIA POAYKT IT0 KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU
B3aUMOJICHCTBHUA.

INPEJMETHBIE PE3YJIBTATBI

K xon1ty o6ydenus B 10 kiacce 00yJaromuiics MOTYIHT CIEAYIONINE TPEAMETHBIC PE3yIbTAaTHI 110
OTIENBHBIM TeMaM paboueii mporpaMmsl yueOHOTo Kypca «Anredpa v Hadauia MaTeMaTHIECKOTO aHATHU3ay:

Ymucna v BBIYUCIECHHUSA:

CBOOOJHO OIEPUPOBATh MOHATHSIMU: PAMOHAIBHOE YHCIO, OECKOHEUHAas MepHOIuIecKast Apoob,
MIPOLEHTHI, UPPALMOHAIBHOE YHWCIIO, MHOXECTBA PAlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOIYJb
JEHUCTBUTEIILHOIO YHCIIA;

NPUMEHSTH APOOH M MPOLEHTHI LISl PELICHUS PUKITAHbIX 33734 U3 pa3IMYHbIX OTpaciei 3HaHUH
U pealbHOM JKNU3HH;

NPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, [IPABUIa OKPYIJICHUS], IPUKUAKY U OLEHKY pe3ysbTaTa
BBIUMCJICHUI;

CBOOOJTHO OIEPUPOBATH MOHSATHEM: CTEIEHb C IEJILIM MOKa3aTeleM, HCIOIb30BaTh MOAXOISIIIYI0
¢dopMy 3anncH 1eHCTBUTEIBHBIX YHCEN ISl PELICHUS IPAKTUYECKUX 3a]1a4 U MIPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEpUPOBATh OHATHEM: aprU(PMETHUECKII KOPEHb HATYPAIBHOW CTETICHH;

CBOOOJTHO OTIEpPUPOBATH TIOHATHUEM: CTETICHB C PAIIMOHAIBLHBIM TIOKa3aTeleM;

CBOOOJHO ONIEPUPOBATH HOHATHUAMHU: JIOTapU(PM UHCIIa, IECITUIHbIE U HATYPaJbHbIE JOTapu(MBI;

CBOOOJHO ONIEPUPOBATH HOHATHUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTa;

OTIepUPOBATH MOHATHAMHU: APKCUHYC, ApKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHNs 1 HEPpABEeHCTBA:

CBOOOJHO ONEPUPOBATH IOHATHSIMM: TOXKIECTBO, YpPaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIC
ypaBHEHUS M YpaBHEHUS-CIIEACTBHS, PABHOCWIIbHBIE HEPABEHCTBA,;

MPUMEHSATh Pa3INYHbIE METOBI PEICHHs PAllMOHAIBHBIX M JPOOHO-pAIlMOHAIBHBIX YPaBHEHHMH,
MPUMEHATh METOJ, HHTEPBAJIOB ISl PEILICHUS] HEPABEHCTB;

CBOOOZHO OTEPHUPOBATH MOHATHSAMH: MHOTOYIEH OT OJHOI NEePEeMEHHOI, MHOTOWIEH C LEJIBIMU
ko3 uImeHTaMH, KOPHH MHOT'OWIEHA, TIPUMEHATh JISJICHUE MHOTOWIEHa HAa MHOTOYIIEH C OCTaTKOM,
teopeMmy besy u reopemy Buera ans pemenus 3agad;

CBOOOJHO ONEPUPOBATH MOHATHUSMH: CHUCTEMa JHMHEHHBIX YpaBHEHMH, MaTpula, ONpPEAETHTENb
MaTpullel 2 X 2 W ero reOMEeTPUYECKHH CMBICH, HCIIONB30BaTh CBOWMCTBA OMpENENHuTeNs 2 X 2 amis
BBIUMCIIEHHS €r0 3HAU€HUs, MPUMEHATH ONPEIENIUTENN IJI1 PEUIEHUS CUCTEMbI JTMHEWHBIX ypaBHEHHI,
MOJIETIMPOBAaTh pEaJbHbIE CHTYallMH C IIOMOIUBIO CHUCTEMBI JIMHEHHBIX YpaBHEHW, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEIIH C TIOMOIIIBIO0 MATPHIL U OIIPEIENIUTENIeH, HHTEPIPETUPOBATH TIOJIYUICHHBIIN Pe3ybTaT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBHI C KOPHSIMU JIJTIs TpeoOpa3oBaHMs BBIPAKCHH,

BBHITIOJTHATH MPeoOpa3oBaHMsl YHCIOBBIX BBIPAKECHUH, COACPKALIMX CTENCHU C PalMOHAJIbHBIM
MTOKa3aTeNeM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB AJIsl IIPpeoOpa30BaHMs JOTapH(PMHUECKUX BRIPAKCHHH;

CBOOOJHO OIEpUPOBATh MOHATHAMHU: HPPALMOHANBHBIE, TOKa3aTelbHbIE W JIOTapu(pMHUECKHE
YpaBHEHUS, HAXOAUTh UX PELIEHHS C MOMOIIbI0 PaBHOCUIIBHBIX MEPEXOA0B WIN OCYLIECTBIIAS MPOBEPKY
KOpHEi;



MIPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHe (HhopMyIIbI A1 MpeoOpa30BaHUs TPUTOHOMETPUIECKIX
BBIPaYKEHU;

CBOOOJHO OMEPHPOBATh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, IPUMEHATh HEOOXOIUMEBIC
(bopMyIIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHI;

MOJIEJIMPOBATh pPEANbHbIE CHTyallMd Ha S3BIKE aireOpbl, COCTABISATH BBIPAKECHUS, ypaBHEHHUS,
HEPaBEHCTBA 10 YCIOBHUIO 33/I1aYM, MCCIEAOBATh TOCTPOCHHBIE MOIEIHM C WCIIONB30BAaHUEM armapara
anreOpsl.

DyHKUUM U rpadpukm:

CBOOOIHO OTMEPUPOBATH MOHATHAMU: (PYHKIHS, CTIOCOOBI 3amaHus (YHKIMH, B3aUMHO OOpaTHBIE
GyHKUMM, KOMMO3WLIMsA (QYHKUUHA, Tpaduk (YHKUWHU, BBHIIOTHATH BIEMEHTapHBbIE MpeoOpa3oBaHUs
rpaduKoB QyHKINH;

CBOOOIHO OTIEPHPOBATH MOHATHIMH: 00JIACTH OTIPEIEICHNS 1 MHOKECTBO 3HAUYEHUH (PYHKIINA, HYTH
(bYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OMEPUPOBATh MOHATHUSMH: YETHBIE W HEYETHBIC (YHKIHMH, TEPHOANYECKHE (YHKIUH,
MPOMEKYTKHA MOHOTOHHOCTH (D)YHKITHH, MAaKCUMYMBI 1 MUHUMYMBI (DYHKITUH, HAaNOOJTbIIIee 1 HANMEHbBIIIee
3HaueHHe (PyHKINU Ha TPOMEKYTKE;

CBO6OILHO OICpHUPOBATH MOHATHAMU: CTCIICHHAA q)YHK]_[I/ISI C HaTypaJbHBIM U LCJIBIM IIOKA3aTCJIEM,
rpaduk creneHHON (YHKIMH C HATYPaJbHBIM U IIENBIM IMTOKa3aTeneM, TpaduK KOpHS N-0il CTereHu Kak
¢GyHKIIH 00paTHOH CTENEHN C HATYPaJTbHBIM MTOKa3aTeNeM;

OTepHUPOBaTh MOHATHIMHU: JIMHEHHAs, KBaJpaTHUHasi U IPOOHO-TMHEHHAs (YHKUUH, BBITOIHSITH
JJIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOHO OTIEpPHUPOBAThH MOHATHAMI: ITOKa3aTeNbHas U JorapudMudeckas GyHKIINH, UX CBOHCTBA U
rpad Ky, UCTIONB30BaTh UX IPadUKHU ISl PEILICHUs] YPaBHEHHIA;

CBOOOJTHO  OMEpHPOBaTh TMOHATHAMHU: TPUTOHOMETPHYECKAas OKPYXKHOCTb, OIpeJesieHHe
TPUTOHOMETPUYECKHUX (PYHKIMNA YHCIOBOTO apryMEHTa;

WCTIONB30BaTh TpaduKu (GYHKIUI I UCCIIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TIpU PEIIeHUH
3a7a4 U3 APYTHX Y4EOHBIX MPEIMETOB M PEaNbHOW JKU3HH, BBIPAKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKITY
BCIIMYMHAMU,

Hauyana maTemaTH4eckoro aHajiuza:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: apuPMeTHIECKAsT U TeOMETPUYIECKas IPOTPeccHst, 0ECKOHEUHO
yObIBaroIIasi TeOMETPUIECKasi MPOrpeccHsi, TNHEHHBIN M 3KCIIOHEHIIMANBHBIN pocT, GopMysa CIOMXKHBIX
MPOIEHTOB, IMETh MPECTABICHUE O KOHCTAHTE;

WCTIOJB30BaTh MPOTPECCUH TSI PEIISHUS pEANBbHBIX 3329 MIPUKIIATHOTO XapaKTepa;

CcBOOOTHO OTIEPUPOBATH MOHSATHSIMHU: MOCIIeI0BATENFHOCTD, CHocoOBI 3a7aHus
MOCIIEIOBATENIEHOCTEH, MOHOTOHHBIE W OTrpaHUYEeHHBIC TOCIEeIOBATENLHOCTH, ITIOHUMATh OCHOBBI
3apOKICHHSI MATEMATHUECKOTO aHAIM3a KaK aHaln3a 0ECKOHEYHO MaJlblX;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMU: HETPEPhIBHbIC (PYHKIMU, TOYKH pa3pbiBa rpaduka GyHKIUH,
aCUMMTOTHI TpaduKa GyHKINH;

CBOOOJHO ONMEpHPOBaTH MOHATHEM: (DYHKIMS, HENpephIBHAS HA OTPE3KE, NMPUMEHSTH CBOWCTBA
HETPEePHIBHBIX QYHKIWH JJIS pellieHus 3a71a4;

CBOOOJTHO OIEPHUPOBATh MOHATUSMH: IIEpBas W BTOpAas MPOU3BOJHBIC (YHKIUH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYUCIISITH TIPOU3BO/IHBIE CYMMBI, TPOU3BEIEHHSI, YACTHOT'O ¥ KOMIIO3ULMH IBYX (YHKLHWH, 3HATH
MIPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA;

MCIIOJIB30BaTh T€OMETPUIECKUN U (PU3NUECKUI CMBICI IPOU3BOAHOM [UIsl pELICHHs 3a1a4.

MHoskecTBA M JTOTMKA:

CBOGOIIHO OIIEPUPOBATH MOHATHUAMU: MHOXKECTBO, OIICPALIUN HAl MHOKECTBaAMU;

HUCIIOJIB30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar [jisd OnruCaHusd PEAJbHBIX IIPOLECCOB H
SBJICHUH, IIPU PELICHUH 3aa4 U3 JPYTrUX YIeOHBIX TPEAMETOB;

CBOOOZHO OIEPHPOBATH TMOHITHAMHU: OMpEeNIeHHEe, TeOpeMa, YpaBHEHHE-CIIEICTBHE, CBOMCTBO
MaTeMaTH4ecKoro 00beKTa, OKa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHHS U HEPABEHCTBA.

K koH1ty o0yuenus B 11 kiacce 00y4alonIuiics OIYYUT CIEAYIOIINE IPEAMETHbIE PE3yNbTaThl 110
OTIENBHBIM TeMaM paboueii mporpaMMbl yueOHOTo Kypca «Alredpa v Hadana MaTeMaTHYECKOTO aHaIH3ay:

Yucna v BbIYUCIEHHUS:



CBOOOIHO OIEPHPOBATh MOHATHSAMH: HATYypajJbHOE M IIEJI0€ YHCII0, MHOXKECTBA HATYpPANbHBIX U
ENBIX YMCEeII, UCTIOIB30BaTh Mpr3Haku aenuMocTH 1ensix grcen, HOJ[ n HOK natypansHBIX dncen mis
pelieHus 3a7a4, IPUMEHTh anroput™ EBkinna;

CBOOOJHO ONEpPHPOBATH MOHATHEM OCTAaTKa IO MOJYNIO, 3alMCHIBaTh HATypalbHBIE YHUCIa B
Pa3INYHBIX HO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILIEKCHBIX YHCET,
NPEACTaBIATh KOMIUIEKCHBIE YHWClia B aireOpandeckoil M TPUTOHOMETPHYECKOH (opMe, BBHIMOJIHSTD
apudmeTHyecKue ONepaIu ¢ HUMH 1 N300pakaTh Ha KOOPJMHATHON IIIOCKOCTH.

YpaBHeHNs U HEpaBeHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHAMHU: HPPALMOHANBHBIC, TOKa3aTelbHbIE W JIoTapu(pMHUUYECKHE
HEPAaBEHCTBA, HAXOUTH UX PEIICHHUS C IIOMOIIBI0 PABHOCHIIBHBIX TIEPEXO0/I0B;

OCYIIECTBIISTH OTOOP KOPHEH IpH PEIIeHHH TPUTOHOMETPHYECKOTO YPABHEHNUS,

CBOOOJHO OTIEPHPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATH HEOOXOMMBIE
(bopMyIIBI ISl pelIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

CBOOOZHO OIEPHPOBATh MOHATHAMH: CHCTEMa M COBOKYIHOCTh YPaBHEHHH W HEPaBEHCTB,
PAaBHOCWJIbHBIE CHCTEMBl W CHUCTEMBI-CICACTBUS, HAXOIUTh PEIICHUS CUCTEMbl M COBOKYIHOCTEH
panroHaNIbHBIX, HPPALIMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKIX YPaBHEHHH 1 HEPABEHCTB;

pemats  palfoHaNbHBIE,  HWpPAalAOHANBHBIC,  [OKAa3aTeNbHBIE,  JorapupMuyecKkue  u
TPUTOHOMETPHUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOAYJIU U NapaMeTphl;

NPUMEHATh Tpaduyeckue MeToAbl AJsl PEIIeHHs YpaBHEHHH W HEPaBEHCTB, a TaKXkKe 3aaad c
napaMeTpamu;

MOJIEJIPOBATh PEANbHBIE CHTyallMd Ha $3BIKE aireOpbl, COCTABIATH BHIPAKECHUS, ypaBHEHUS,
HEPaBEHCTBA U WX CHCTEMBI 110 YCIIOBHIO 3aJ[aui, UCCIEA0BATh MOCTPOEHHBIE MOJIETU C UCTIOIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yJIbTar.

DOyHKIUM U TpadpuKm:

CTPOUTH TPAPUKU KOMIO3UIUU (HYHKIUI C TIOMOINBIO 3JIEMEHTAPHOTO MCCIICIOBAaHUS U CBOMCTB
KOMITO3UIIMHY JIBYX (YHKIIHUIA;

CTPOUTH TEOMETPUUECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPJIUHATHOMN IIOCKOCTH;

CBOOOHO OTIEPUPOBATH TTOHATUSAMU: TPAPUKU TPUTOHOMETPHUYECKUX (DYHKITHIA;

NPUMEHSTH GYHKIIUH JJIs1 MOJICITMPOBAHUSI U ICCIIE0BAHHS PEATBHBIX MTPOIECCOB.

Hauyana maTemaTu4eckoro aHajiusa:

WCIIOJIB30BaTh MMPOU3BOIHYIO IS UCCIIEA0BaHUS ()YHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI;

HAXOAWTH HaUOOJIbIIIee ¥ HAaMEHbIIIee 3HaUYeHU PYHKIINU HETIPEPHIBHON Ha OTpPE3Ke;

MCIIOJIb30BaTh MPOU3BOJHYIO /I HAXOXK/IEHUS HAMTYYIIIErO PEIECHHs B IPUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-DKOHOMHYECKUX, 3aJadax, JJI ONpEeNeTCHUs] CKOPOCTH M YCKOPEHHUSl IpoLecca, 3aJaHHOTO
dhopmyoii nim rpaduKom;

CBOOOJTHO OIEpUPOBATh TMOHSATHSIMU: TEPBOOOpa3Hasi, ONPENeNEHHBI WHTErpai, HaXOJIUTh
nepBO0Opa3HbIE AIIEMEHTAPHBIX (QYHKIIMH U BEIYUCIISATH HHTETpant 1o ¢popmyiie Herorona-Jleiibnuna;

HaXOJUTh IUIOIIAN TIOCKUX GUTYPp M 0OBEMBI TEJI C TOMOILBIO HHTETpaa;

WMETh TPEACTAaBIEHHE O MaTeMaTHYeCKOM MOJEIMPOBaHWM Ha TPHUMEPE COCTABJICHUS
nuddepeHInaNbHBIX YPaBHEHHIA,

peaTh NpUKJIAAHbIC 331241, B TOM YUCJIE COLMATBHO-9KOHOMUYECKOT0 U (PU3NIECKOT0 XapaKTepa,
CpeJICTBAaMHU MaTEMaTHYECKOr0 aHaIN3a.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NpOrpaMMsl Bcero Kontpoavuwie  Ipakriiecikue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesi
MHOX€eCTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHuorounensl. PaninoHansHble ypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEUHBIX
YpaBHEHUI
2 Oyukunn u rpaduku. CrerneHHas QYHKINS C 12 1
LIeJIBIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0if cTeneH . 15 1
UppanmonanbHble ypaBHEHUs
4 ITokazarenpras dhyakmus. [lokazaTenbHbIe 10 1
YpaBHEHUSA
Jlorapudmudeckas GyHKIUSL.
5 18 1
Jlorapudmudeckre ypaBHEHHS
6 TpuronomeTpruyecKkre BIPAKEHUS U 22 1
YpaBHEHUSA
7 [TocnenoBaTenbHOCTH U TIPOTPECCUU 10 1
8 HenpepsiBHbie ¢pyHkiun. [IponsBoaHas 20 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS 5 9
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KJIACC

KosunuecTBO 4acon JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Komrposnarie | Ipaxraaecxue o0pa3oBaTe/ibHbIE
padoTbI padoTsI pecypel
1 I/IccneILOBaHI:Ie (GYHKUIMH ¢ TOMOIIBIO 29 1
MTPOM3BOIHOM
2 IlepBOOOpa3Has U MHTErpal 12 1
3 I'paduku TpuroHOMEeTpHYECKUX (DYHKITHH. 14 1
TpuroHomeTpudeckre HepaBEHCTBA
4 UppatnmonanbHble, IOKa3aTeIbHBIE H 24 1
norapuMUIecKrie HEPaBEHCTBA
5 KowmruiekcHple uncna 10 1
6 HarypanbHbie u nienbie gncna 10 1
CucreMbl panMOHATBFHBIX, HPPAITHOHATHHBIX
7 MOKA3aTENbHBIX U JIOTapU(PMAIECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/I@, 00o00mIeHre, cCHCTeMaTH3aIHs 16 5
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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