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IMNOACHUTEJBHASA 3AIINCKA

VY4ebHblil Kypc «AreOpa u Hayajla MaTeMaTHYECKOT0 aHAJIN3a» SBJIETCS OJHUM U3
Han0oJiee 3HAUUMBIX B ITPOrpaMMe CPEIHET0 00IIero 00pa3oBaHusl, TOCKOIbKY, C OJTHON
CTOpPOHBI, OH 00€CIEYMBAET MHCTPYMEHTAIIbHYIO 0a3y JUIsl U3yYEHUsI BCEX €CTECTBEHHO-
Hay4YHbIX KYpPCOB, a C JApYyrod CTOpOHBI, (OPMHUPYET JIOrHYEeCKOe M abCTpakTHOE
MBIIIJIEHUE O0YyYaroluXcsi Ha ypOBHE, HEOOXOAMMOM Ui OCBOEHUS HH(POPMATUKH,
OOLIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH M JPYruX IWCUUIUIMH. B pamkax naHHOTO
yu4eOHOro kKypca oOydaroluecsl OBJIAZIEBAIOT YHHBEPCAIbHBIM $I3BIKOM COBPEMEHHOU
HayKH, KOTOpast popMynupyeT CBOU AOCTHKEHUS B MaTEMaTHUECKOH GopMme.

VY4eOHbIi Kypc anreOpbl U HayaJl MaTEMaTHYECKOIO0 aHAIM3a 3aKJIaJbIBAET OCHOBY
JUISl YCIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX
TEH/EHIUI Pa3BUTHUS SKOHOMHMKH U OOIIECTBEHHOM JKHU3HHU, TO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIOJIb30BaTh UX
JUISL JaidbHEHIero ooOpa3oBaHusl U B MOBCEIHEBHOM XW3HU. B TO ke Bpemsi oBiajcHUE
aOCTPaKTHBIMM M JIOTHYECKU CTPOTMMHU KOHCTPYKIMSMH ajaredpbl U MaTeMaTHYeCKOTro
aHalu3a pa3BUBAaET yMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTB,
JIOKa3bIBaTh YTBEPKIEHUS C IMOMOIIBI0O HMHAYKIMM M paccyXaaTh JIeAYKTHBHO,
MCIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, A0CTparupoBaHKe U aHAJIOTUI0, popMUpyeT
KpEaTUBHOE U KPUTUYECKOE MBILUICHHUE.

B xone uzydyenus yue6Horo kypca «Anredpa u Hauaja MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs Noay4atoT HOBBIM ONBIT pEHICHUs MPUKIAJHbBIX 337a4, CAMOCTOSITEIbHOTO
IOCTPOCHMSI MaTEMaTUYECKUX MOJEIEM  pealbHbIX CHUTyallud, WHTEpIpeTaluu
IOJIYYEHHBIX PELIEHUH, 3HAKOMATCS C IPUMEPAMH MaTEMATHYECKUX 3aKOHOMEPHOCTEN B
NpUPOJIE, HAYKE U HUCKYCCTBE, C BBIJAIOIIUMUCA MAaTEMAaTUYECKUMU OTKPBITHUSMHU M HX
aBTOpPaAMHU.

VY4eOHbIi Kypc 00J1afjaeT 3HaYUTEIbHBIM BOCIIUTATEbHBIM OTEHIINAIOM, KOTOPBIT
peanu3zyercs Kak yepe3 yueOHbI MaTepual, CHocOOCTBYIOMIMIA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUs, TaK M 4Yepe3 cheuu@uky Yy4deOHOH MAesaTeNbHOCTH, TpeOyrolei
IPOJOJKUTENIBHON KOHLEHTPAlMM BHUMAaHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MTOJIy4EHHBIN pe3yJIbTaT.

B ocHoBe meroauku oOydeHust anreOpe M HayajgaM MaTeMAaTHUYECKOro aHaiu3a
JICKUT JESATEIbHOCTHBIN NPUHIUI 00 yUEHUS.

B cTtpykType yuebHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO aHAINU3a»
BbIJICJIEHBI CIIEIYIOUINE COAepPKATENbHO-METOIMYECKUE TUHUU: «HHcna U BEIUUCICHUS,
«Dynkuun u rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hawama maTemaTuueckoro
aHaiu3a», « MHoecTBa U JJoruka». Bce OCHOBHBIE colepKaTEIbHO-METOANYECKUE TIMHUU
U3YYalOTCs Ha TMPOTSHKEHUM JBYX JIeT OOy4eHHs Ha YPOBHE CpPETHEro oOIero
o0pa3oBaHusi, €CTECTBEHHO JOMOJHSSA APYr JApPYyra M MOCTENEHHO HACHIIAACh HOBBIMU
TeMaMHu H pasjenaMu. JlaHHbI y4eOHBIH Kypc SIBISIETCS WHTETPATHBHBIM, IMOCKOJIBKY
o0BbenuHseT B ce0e copep)kaHne HEeCKOIbKUX MAaTeMaTHYeCKUX JUCIMIUINH, TAKHX Kak
anredpa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHaJIN3, TEOPUs MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. [To mMepe Toro kak oOyuaromiuecs OBlafeBalOT BcE Oosiee MIMPOKUM
MaTeMaTUYeCKHUM  ammapatoM, y HHX  TOCJENOBaTeNbHO  (OpMHpYETCs |
COBEPIUEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUYECKYH0 MOJENb PEaJbHON CHUTYalluH,
OPUMEHSTh 3HAaHUA, MOJy4YEHHbIE NpPU HM3YyYEHUU Y4eOHOTO Kypca, AN peuIeHUs



CaMOCTOATENbHO  CHOPMYJIMPOBAHHOM  MaTeMaTWYeCcKOW  3aJadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOIMYECKass JIMHUA «Yucaa W BBIYMCIEHUS» 3aBEpILacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JEHCTBUTENBHBIX YUCET, KOTOPOE OBLIO HAYATO
Ha YpOBHE OCHOBHOTO 00111ero oopasoBanusi. Ha ypoBHe cpeaHero ooiiero oopazoBaHus
ocoboe BHHUMaHHE yaensieTcss (OpMUPOBAHUIO HABHIKOB PallMOHAIBHBIX BBIYUCICHHIH,
BKJIIOYAIOIKX B ce0sl MCIONb30BAaHUE PA3IMYHBIX (POPM 3alMCH YMCIIA, YMEHHE JIETaTh
MPUKUAKY, BBITOTHATH NPUOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIIOBBIC BhIPAKEHUS,
paboTaTh C MaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMbIe OOYyYarolUMMCsi MHOKECTBa
HaTypalbHbIX, LENbIX, pPAIMOHAJIBHBIX M JEHCTBUTENIBHBIX YHUCEN JOIMOJIHAIOTCS
MHOKECTBOM KOMIUIEKCHBIX uuceld. B KakIOM M3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My criel[UUUECKUE 3a/1a4U U OTIepaIUu: JIeJICHHE HAIEJI0, OIEpUPOBaAHUE
OCTaTKaMM Ha MHOXECTBE IENIbIX 4YHUCel, OcoOble CBOICTBAa pAIlMOHANBHBIX U
UpPpPAaLMOHAIBHBIX YHCEN, apU(PMETHUYECKUE ONEPALMU, a TAKKE H3BJICUEHUE KOPHS
HATypaJIbHOW  CTEMEHM Ha  MHOXKECTBE  KOMIUIEKCHBIX  uuced.  braromaps
MOCIIEZIOBATEIbHOMY PACIIMPEHUI0 Kpyra HCIOJIb3yeMbIX 4YHCET U 3HAKOMCTBY C
BO3MOXXHOCTSIMH HMX TIPUMEHEHUs I pEIIeHUs pa3jIudHbIX 3a1ad  QopMmupyercs
NpEe/ICTaBICHUE O €IMHCTBE MATEMATUKH KaK HayKH U €€ pOJM B MOCTPOCHUH Mojesei
peaIbHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IICeHIE U KOHKPETU3AIIHSL.

Jlunus «YpaBHEHUS U HEPABEHCTBAY PEATH3YETCs Ha MPOTSHKEHUU BCEro 00yUeHus
Ha YpOBHE CpeIHEro o0Iero oopa3oBaHusl, MOCKOIbKY B KaKIoM pasnene IIporpamMmbl
MPEeyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a7ad. B pesynbTaTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU PEIICHUS PalUOHAIBHBIX, HPPAIMOHATBHBIX,
MOKA3aTEIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXkKe 3ajay, cojaepkamux mnapamerpbl. [lonydeHHbIE yMEHHSI LIMPOKO
UCIIOJIb3YIOTCSI TIPU UCCIIEIOBAaHUU (DYHKIHMI C MOMOIIBIO TTPOU3BOIHOM, IPU PEIICHUU
NPUKIAJHBIX 337a4 U 337a4 HAa HaXO0XJACHUWE HanOOJBIIMX M HAUMEHBIINX 3HAYCHUN
bynkuuu. J[anHas cojep)kaTenbHas JUHUSA BKIIOYAeT B ceOsi Takke (opMHUpOBaHUE
YMEHUH BBIMNOJHATH pacu€Thl Mo QopmyrnaM, MpeoOpa3oBaHUs PalMOHAIBHBIX,
UPpPAlMOHAIIBHBIX W TPUTOHOMETPUYECKMX BBIPAKEHUH, a TaKK€ BBIPAKEHUH,
coJiepKalluX cTeneHu u jorapudmel. brarogaps usyuenuto anredpanyeckoro Mmatepuana
IPOUCXOIUT JajbHEHIIee pa3BUTHE aJTOPUTMHUYECKOrO0 W aOCTPAKTHOIO MBINIJICHUS
oOydaromuxcsi, GOPMHUPYIOTCS HaBBIKM JCAYKTUBHBIX PACCYXKIEHUH, palboThl C
CHUMBOJIbHBIMU (OpMaMH, HPEICTAaBICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. AnreOpa npeyiaraeT 3QGeKTUBHbIE HHCTPYMEHTHI U1 PEIICHUS
INPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady, HarjasgHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

CopepxatenbHo-MeToauueckass  JuHUA  «DyHKuMM U rpaguKh»  TECHO
neperieTaeTesl ¢ APYruMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaéT  TMOCJEN0BAaTEIbHOCTh  W3Y4YEHMs ~ MaTepuaina. V3yueHue  CTENEeHHOH,
NOKa3aTeNbHON, JIOTApU(PMHUUECKON W TPUTOHOMETPUUYECKUX (DYHKIUH, WX CBOMCTB U
rpauKoB, UCIIOJIb30BaHUE (PYHKIIUH JIJIs1 pelIeHus 3a7a4 U3 IpYruX y4eOHbIX IPEeIMETOB
Y pEaJIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIN30M, TaK U C PELICHUEM
ypaBHEHUI u HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMaHuE yaensercs (popMHUpPOBAHHUIO
YMEHHUS BbIpaXarb (opMyidamMu 3aBUCUMOCTH MEXAY pa3IMYHbIMU BEJIMYUHAMU,
UCCJIEIOBaTh TOJyYeHHble (QYHKIHMH, CTPOUTh UX rpapukd. Matepuan >To
COJIEPKATEIBbHON JMHUM HALlEJIEH HAa pa3BUTHE YMEHMI M HABBIKOB, IO3BOJISIOIINX



BBIPAXAaTh 3aBUCUMOCTH MEXKIy BEIMUYMHAMH B Pa3IUYHON (opMe: aHaTUTUYECKOH,
rpaduyeckoit u cioBecHoi. Ero n3yuenue crnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUS], CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxatenbHas nauHUS «Hagama MaTemaTH4eckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO pAacIIMPUTh KPYyTI KaK MaTEeMaTHUYeCKUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISAETCS BO3MOXHOCTb CTPOUTDH Ipadpuku
CJIOXKHBIX (PYHKIUH, ONPENEsATh X HAaMOOIbIINE U HAMMEHBIINE 3HAUYEHUS, BBIUUCIATh
wiomaan GUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpEHUs mpoiieccoB. [lanHas
cojeprKaTeiabHas JIMHUSI OTKPBHIBAET HOBBIE BO3MOYKHOCTH IMOCTPOCHUSI MaTEMATHUYECKUX
MOJIENIEN peasIbHbIX CUTYALUH, TIO3BOJIIET HAXOAUTh HAMIIYYIlIee PELICHUE B IPUKIIAIHBIX,
B TOM YHCIIE COLUAIbHO-’KOHOMHMYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYEeCKOT0 aHajin3a CIoCOOCTBYET pa3BUTHIO a0CTpakTHOTo, (opmasibHO-
JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHMIO YMEHHMH pacrno3HaBaTh
IPOSIBJIEHUS 3aKOHOB MaTEMAaTHKHU B HaAyKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HatoT
0 BBIJIAIOIINXCS pe3yabTaTaX, MOJyUYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKU KaK HAyKH, U 00
UX aBTOpaX.

CopepxatenbHO-MeTOAMYECKas: TUHUS «MHOXKECTBAa M JIOTMKa» BKIIIOYAET B ceOs
AIIEMEHTHI TEOPUH MHOXECTB M MAaTEMaTUYECKOH JIOTUKH. TeOopeTHKO-MHOKECTBEHHbIE
MPEACTABICHUSI NPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTeMaTUKU M MpeIararoT
HamOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIONIMNA BCE pasleibl MAaTEeMAaTHUKd U €&
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MaTEMAaTUUYECKUE JUCIUIUIMHBI U UX MPUIOKEHUS
B eauHoe 1enoe. [loaToMy BaKHO [daTh BO3MOXHOCTH OOydYaromiemycs IMOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHUKU W UCIOJIb30BaTh €ro Jyis
BBIPAKEHUSI CBOUX MBICJIEH. J[pyruM BasKHBIM IPU3HAKOM MATEMATHUKH KaK HAYKHU CIEAYyEeT
IpU3HATh CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBAHMM M CIIEJOBAaHUE ONPEICIEHHBIM
IpaBUjiaM TOCTPOEHUsSI JOKa3aTENbCTB. 3HAKOMCTBO C 3JEMEHTAMH MaTeMaTH4eCKOMN
JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JOIMUYECKOTO MBIIIICHHUS 00yYaroIMXCsl, ITO3BOJISIET UM
CTPOUTh CBOM PACCYXICHHS Ha OCHOBE JIOTMUECKMX MpaBui, (OPMUPYET HABBIKU
KPUTHUYECKOTO MBILIUICHHUS.

B yuebHOM Kypce «Anrebpa v Hauana MaTeMaTUYECKOrO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTrO MOJIETUPOBAHUS, KOTOpbIE MPHU3BAHBI CIIOCOOCTBOBATH
(GbopMHPOBaHUIO HABBIKOB IIOCTPOCHUS MOJIEJIeH pealibHbIX CUTYallui, UCCIIeI0BaHUs ITHX
MoJiesiell ¢ TIOMOIIBIO amnmnapara aareOpbl 1 MaTeMaTH4eCKOTro aHalu3a, HHTEepIpeTaluu
MOJIyYEHHBIX Pe3yIbTaTOB. Takue 3aaHusl BIUIETEHbI B KX AbI U3 Pa3/I€jI0B MPOTPaMMBbI,
MOCKOJIBKY BECh MaTepuajl Y4eOHOro Kypca LIMPOKO HCHOJIb3yeTCsl ISl pelIeHHs
OPUKIAIHBIX 3a7ad. [lpu pemeHun peajbHBIX MPAKTUYECKUX 3a/ad 00ydarouruecs
pa3BUBAIOT HAOIIOIATEIBHOCTD, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTUI0, 0000IIAaTh U KOHKPETU3UPOBATh MpobiieMy. JleareabHoCTh 1o
(GOpMUPOBaHUIO HABBIKOB pPEIICHHUS] MPHUKIAAHBIX 3a/ady OpraHu3yercs B Ipolecce
U3yYEHUS BCeX TeM yd4eOHOro Kypca «Anredpa u Hauana MaTeMaTUYECKOTO aHAIIA3ay.

Ha um3yuenue yueOHOrO Kypca «Anrebpa W Hayala MaTEMaTHYECKOTO aHAIU3a»
oTtBoauTCs 272 vaca: B 10 knacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos
(4 yaca B HeeNIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucaa v BLIYMCICHUS

Panmonanbubie  uynciaa. OOBIKHOBEHHBIE M JAECATUYHbIE ApoOH, MPOLEHTHI,
OeckoHeuHble nepuoanueckue apodu. [lpumenenue apoOeit U MPOLEHTOB YISl PEIIEHUS
IIPUKJIAJHBIX 3a/1a49 U3 PA3JIMYHBIX OTPACIEH 3HAHUM U PEAJIbHON KU3HHU.

[JeiictBurenbHble  4ucna.  PanpoHanpHble W HMPPALMOHAIBHBIE  YHUCIHA.
Apudmernyeckue onepauun ¢ IeHCTBUTEIbHBIMU YMCIaMU. Moaynb JeHCTBUTEIBLHOTO
yyciia U ero cBoiicTBa. [IpnbnmkEHHbIE BBIYMCIEHUS, IPABUJIa OKPYTJICHHS, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYMCICHH.

Crenenp ¢ nensiM nokasareneMm. bunom Herotona. Mcnons3oBaHne moaxonsuieit
GopMBl 3amMCH JEHCTBUTENBHBIX 4YMCEN [UId pELICHMs MNPAKTHYECKUX 3a1ad |
IIPEACTABICHUS JAHHBIX.

Apudpmernyeckuii KOpeHb HaTypaJbHOM CTETIEHU U €ro CBOMCTBA.

CreneHs ¢ pallMOHaJIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA, CTENIEHD C JEHCTBUTEIBHBIM
IIOKa3aTeNeM.

Jlorapudm uucna. Coiictea jorapudma. JlecaTUUHbIE U HATYpAJIbHBIC JTOTaPU(PMEI.

CrHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MPEOOpa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCMIIBHBIE ypaBHEHUSI U  ypaBHEHMsA-cieACTBUA. HepaBeHcTBO, pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJIbl PEIICHUs UENbIX U JAPOOHO-PAaLMOHANBHBIX YpPaBHEHHH U
HEPABEHCTB. MHOrO4IEHBI OT OHOM NTEPEMEHHOM. [[eJieHne MHOTOWIEHA HA MHOTOWIEH C
octatkoM. Teopema be3y. MHorousens! ¢ 1ienbpiMu ko3 durmentamu. Teopema Buera.

[TpeoGpa3oBaHus YUCTOBBIX BhIPAXKEHUH, COAEPKALINX CTENIEHU U KOPHHU.

Hppauunonanbusle ypaBHEHUs. OCHOBHBIE METOJbl PEUICHUS HPPALMOHAIBHBIX
YPAaBHEHHUH.

[loxazaTenpHple ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHUS IOKAa3aTEJIbHBIX
YPaBHEHHUU.

[TpeoGpaszoBanHue BhIpaKEHH, COAEPKAIIUX JIOTAPUDMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PELICHHS JOrapupMUUECKUX
YPaBHEHHUU.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMybI. [IpeoGpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUH. PellleHne TpuroHoMeTpuYECKUX ypaBHEHUH.

Peuienue cucrem JIMHENHBIX YpaBHEHUU. MaTpulla CUCTEMBI IMHENHBIX YPABHEHUM.
Onpenenurenb MaTPUILBl 2X2, €Tr0 FTEOMETPUUECKUN CMBICI U CBOMCTBA, BBIYUCIIEHUE €T0
3HAYEHMs], IPUMEHEHUE OINPENCIUTENS I PELICHUs] CUCTEMbl JIMHEWHBIX YPaBHEHUMU.
Pemenne npukiaaHbIx 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEVHBIX YpaBHEeHUM. MccnenoBanue
IIOCTPOEHHON MOJENIH C IIOMOUIBI0 MATPHUIL U OIIPEACIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJEIEH peaJbHONM CHUTyallud C T[OMOIIBIO
YPaBHEHHH M HEpaBeHCTB. lIpuMeHeHHMe ypaBHEHUH M HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKHUX 3a/1ay ¥ 3a/a4 U3 pa3jINdHbIX 00JlacTell HAayKU U peaibHOU KU3HU.

DOyHKuuM U rpapuxkn



Oynxmyst, crocoos! 3ananus pyHknun. Bzanmuao oopatasie pyHkiun. Komnosumms
bynkumii. ['paduk pyHKImMn. DneMeHTapHbIe Mpeodpa3oBaHus rpadukoB (yHKITUH.

OO6unacte ompezaeneHus W MHOXECTBO 3HaueHUU QyHkuuu. Hymu dyskumu.
[IpomexxyTku 3HaKomoctossHcTBa. Y&THble u Heu€TtHble ¢yHKUMH. [lepuonuueckue
bynkuu. [IpoMexyTku MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHblee 3HaYeHHs] PYHKIIUU Ha MPOMEXYTKE.

Jlunelinas, kBaApaTWUuHass U JAPOOHO-TMHEWHAs (PYHKUUU. DIEMEHTApHOE
HCCJIEIOBAaHUE U MIOCTPOCHUE UX TPaPUKOB.

CrenenHast pyHKIHS C HATypalIbHBIM U IIeJIbIM NToKa3ateseM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpauK KOpHs N-0i CTENEHU KaK (YHKIIMK 0OpaTHON CTENIEHU C HATYPAJIbHBIM
IIOKa3aTeNeM.

[TokazarenpHast u jorapudmuueckas (yHKUMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN A1 peIIeHUs YpaBHEHH.

TpuronoMerpuueckasi OKpyKHOCTb, ONPEIEICHIUE TPUTOHOMETPUUYECKUX (YHKIUN
YHCJIOBOTO ApryMEHTAa.

OyHKIMOHATIBHBIE 3aBUCUMOCTH B pPEalbHBIX Mpoleccax u siBneHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Havana maTtemaTu4eckoro anajamnsa

[TocnenoBaTenbHOCTH,  CIOCOOBI  3a/JaHus  TOCHenoBaTeNbHOCTE.  Meton
MaTeMaTH4YeCKON HWHIAYKIUH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIIEIOBATEIbHOCTH.
HcTopusi BOBHUKHOBEHHUS] MAaTEMaTHUECKOIO aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apubmerndeckass M TeoMmMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccuu. JIMHEWHBIM M SKCIOHEHUHANBHBIA pocT. Yucno e. dopMmyna CIOXKHBIX
IIPOLICHTOB. VCnosib30BaHNE MPOTPECCHU U1 PEIICHUS PEABHBIX 3a]ad IPUKIATHOTO
XapakTepa.

HemnpepbiBuble GyHKIIMM ¥ UX cBOMCTBA. TOYKHM pa3phiBa. ACUMIITOTHI rpaduKoOB
¢bynkuuii. CBoiicTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeToa HHTEpBalOB JUIs
penieHus HepaBeHCTB. [IprMeHeHHe CBOICTB HENPEPHIBHBIX (YHKIUN Ul pElIeHUs
3az1ay.

[lepBas u BTOpast mpousBojHble (QyHKIUH. OnpeneneHue, reoMeTpUyYecKud u
(bu3nueckuil CMbICI TPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy G yHKIUH.

[TpousBonHbie snemMeHTapHbIX (yHKIUN. [IponsBomHas CymMMbl, TpPOU3BEACHHSI,
YaCTHOTO U KOMITIO3ULIUU (DYHKIIUH.

MHoxecTBa U JIOTHKA

MHoOXecTBO, onepanuyu HajJ MHOXXECTBAMHU M UX cBoWcTBa. /luarpammel Dilnepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O alapara Uil ONHUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPHU PELICHUH 33/1a4 U3 JPYTHX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYEeCKOro OOBEKTa, CIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHEHU.

11 KIJACC

Yucsia v BBIYMCICHUS

HatypanbHbie u nensie yncna. [[puMeHeHre Npu3HaKOB JEIMMOCTH TIENIbIX YHCEl,
HanOospmuii oomuii genutensd (qanee — HOJl) n HamMmeHnbiiee oOiiee KpaTHoOeE (fanee —
HOK), octatkoB 1o mojyito, anropurMa EBKimia A1 pelieHns 3a/1a4 B 1SJIbIX YUCIIax.



Kommekcupie umncia. AnreOpamdeckass W TpUTOHOMETpHUYecKas (HOPMBI 3aruch
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMH —YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAWHATHOM miuockoctu. Popmyna Myaspa.
KopHu N-oi1 creneHn W3 KOMIUIEKCHOTO yucia. [[puMeHenrne KOMIUIEKCHBIX YUCEN s
perieHust PU3NYECKUX U TE€OMETPUUYECKUX 3aau.

YpaBHeHUs 1 HEPABEHCTBA

CucremMa U COBOKYITHOCTh YpaBHEHUU W HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBIO TPUTOHOMETPHUYECKON
OKPYKHOCTH. Pelienre TpuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELICHUSI HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl pELIEHHUS CHCTEM M COBOKYIHOCTEH pAallMOHAJIBHBIX,
UPPALMOHAIIBHBIX, TOKA3aTENIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C [TapaMeTPaMHu.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKHX 3a]1a4
¥ 3a71a4 U3 pa3INYHbIX 00JaCTel HAYKH U PEeaIbHOM KU3HU, MHTEPIIPETAIUS MOTyYEHHBIX
pE3yIbTATOB.

DOyHKIUM U TPaPUKH

['paduk komnozunuu GpyHkiui. ['eomerpudeckue o0pas3pl ypaBHEHUN 1 HEPABEHCTB
Ha KOOPJWHATHOW IJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPapUKH.

['padmueckue MeTo/bl pelleHus ypaBHEHH 1 HepaBeHCTB. [ paduueckre meTossl
peuieHus 3a1a4d ¢ napaMeTpaMu.

Hcnonws3oBanne rpaduxoB GYHKIUN A7 UCCIAEAOBAaHUSA  MPOIECCOB U
3aBUCHUMOCTEH, KOTOPbIE BOZHUKAIOT MPHU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB
Y PEaJbHOM KU3HU.

Hauvana maTtemaTu4eckoro anajamnsa

[IpumeHeHre NPOM3BOAHONW K HCCIEAOBaHUIO (YHKIMKA HAa MOHOTOHHOCTH U
aKCcTpeMyMbl. Haxoxjaenne HauOONBIIEr0O W HAUMEHBIIETO 3HAYCHWA HENpPEPHIBHON
(GyHKIUY Ha OTpe3Ke.

[IpruMeHeHne Npou3BOHON I HAXOKICHUS HAWTYYIIEr0 PEIICHUS B PUKIATHBIX
3aj1a4yax, JUisi OTpeIeNIeHUsI CKOPOCTH U YCKOPEHHUS TIpoliecca, 3aJaHHOTO (OpMYIION WU
rpaduxom.

[lepBooOpa3Hasi, OCHOBHOE€  CBOMCTBO  mepBooOpa3HbiX. [lepBooOpa3Hbie
anieMeHTapHbIX GyHKIUH. [IpaBuia HaxoXIeHHS TIEPBOOOPA3HBIX.

WNuterpan. I'eoMeTpuyecknil CMBICI HWHTErpaja. BpruucieHue omnpenenéHHOro
uHTerpana no ¢popmyne Herotona-JleitOuuua.

[IpumeHeHre MHTErpana Ajs HaxXOXISHUS IOl IoCKuX QUryp u o0bEMOB
reOMETPUYECKUX TEIL.

[Tpumepsr  pemenuit  nuddepeHUnaNbHBIX  ypaBHEHHA.  MareMaTHueckoe
MOJIETUPOBAHUE PEeANIbHBIX MPOIIECCOB C TOMOIIBIO AU dhepeHIInaNbHbIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHU YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJIHET'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYy4YalOMIeTOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUMCKOTO OOIIEeCTBa, MPEACTaBICHUE O MAaTeMaTHYECKUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYD, SIBICHUI, MPOLETYpP TPaXAAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE B3aUMOJICHCTBOBATh C COI[MATbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIUSAMHU 1 HA3HAYCHUEM;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKONW T'PAKIAHCKONH MACHTUYHOCTH, YBaXKEHHUS K
MpOILLJIOMY M HACTOSIIIEMY POCCHUUCKOM MaTEeMaTUKH, I[EHHOCTHOE OTHOIICHHE K
JIOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCHUHUCKOM MATEMaTHYECKOW IIIKOJIBI,
MCIOJIb30BAHNE STUX JIOCTIKEHUN B JPYTHX HAyKaX, TEXHOJOTHUAX, cepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUS, STUYECKOrO IIOBEJCHMS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMXKEHUM HAYKH M JI€ATEIbHOCTBhIO YUYEHOr0, OCO3HAHHME JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs HSCTETHUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a7ay, PELICHWM, pacCyXIeHUH, BOCHPUHUMYHUBOCTH K
MaTeMaTHYECKUM aCIeKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTUYECKHWE 3HAHUS B HHTEpecax
3I0pOBOTO U 6€30macHOT0 00pa3a )KMU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBHIO
(3mopoBoe mHUTaHWE, COAJAHCHUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXA, peryJsapHas
dbusnueckas akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE TPU 3aHSATHUSAX CIIOPTUBHO-
03/I0pPOBUTEIILHON JIEATEIbHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOMS, MHTEPEC K Pa3TUYHBIM
chepam mnpodecCHOHANBHON JESATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U  e€
MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHMIO HA TPOTSIKEHUU BCEW KU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/Ja4 MaTeMaTHYECKON
HaIpaBJICHHOCTH;

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOW KYJIbTYPHI, TOHUMAaHHUE BIUSHUS COLMAIBHO-
AKOHOMHUYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COLMAIBHOU CPeibl, OCOZHAHUE
rJI00aTbHOTO XapakTepa OdKOJOTUYECKHX MpoOJeM, OpUEHTAlMs Ha MPUMECHEHHUE
MaTeMaTHUYEeCKUX 3HAHWM Mg pelieHus 3aJad B 00JIacTH OKpYXKarolleil cpeabl,
MJIaHUPOBAHUE TMOCTYNKOB M OIIEHKH WX BO3MOJKHBIX TOCIEICTBHH ISl OKPYKArOIIEH
Cpebl;



8) HeHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOW MPaKTUKH, MOHUMAaHHE MATEeMaTUYECKOM HAyKH Kak
chepbl 4eI0BEUECKON JeATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIS Pa3BUTHS
[UBUJIN3ALlMY, OBJIAJICHUE S3BIKOM MAaTEMaTUKU W MaTeMaTH4YecKOM KyJIbTypol Kak
CpPEICTBOM  TIO3HaHUS  MHUpPa, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh UHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3oBble Jlornyeckue 1eicTBUA:

BBISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTeMaTHUYECKHX
00BEKTOB, TOHATHUN, OTHONICHHM MEXIy MOHSATHSAMHU, (OPMYIHPOBATH OMNpeeIeHUs
MOHSATUN, YCTAaHABIMBATh CYIIECTBEHHBIM NPHU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS, KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIPUHHUMATh, (DOPMYIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC
U OTpUIIATENIbHbIC, EAUHUYHBIC, YACTHBIE U O0IIKe, YCIOBHBIC;

BBISIBIIITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOPEHUHS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSAX, MPeIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEHN U MPOTHUBOPEUUIA;

JieJaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U UHYKTUBHBIX
YMO3aKJII0YEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMATHYECKUX YTBEP)KICHUN
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpPAMBATh apPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKJIEHUS U BHIBO/IBI;

BBIOMpATh COCO0 pelieHust y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOMpaTh Hambosee MOIXOIANINN ¢ Yy4ETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).

ba3zoBble uccienoBaTebCKHe 1CHCTBUA:

UCIIOJIb30BAaTh  BOMPOCHI KaK MCCIENOBATENIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpPEUUE, MPOOJIEMy, YCTaHABIUBATh
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIJIAHWPOBAHHBIA SKCHEPUMEHT, HCCIEIOBAHHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENbHO (POopMynHpoBaTh O0O0OOIIEHHUS W BBIBOJABI IO PE3yJbTaTam
NPOBENEHHOTO HAOJIOCHUS, WCCIEOBAHMS, OIICHUBATH JOCTOBEPHOCTH IMOIYYCHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIporiecca, a TakKe BBIABUTATh
MPEANOI0XKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

PabGora ¢ undgopmanueii:

BBISIBJIATH Je(UIMTHI HHGOPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha BOIIPOC
U JJIsI pelieHus 3a/1a4u;

BbIOMpaTh WHGMOpPMAINI0 W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMAaTH3UPOBaTh U HWHTEPIPETUPOBATH MH(POPMAIMIO PA3TUYHBIX BHJIOB U (HopMm
MpeACTaBICHUS;



CTPYKTYpHUpOBaTh WHGPOpPMAIHIO, NPEACTaBIATH €€ B Ppa3IUYHBIX (opmax,
WITIOCTPUPOBATh I'pauueCcKH;

OLICHMBAaTh HAJIEXKHOCTh HMH(OpPMAIMU 1O CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1eHCTBUA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMH U
LeJIIMUA OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, /aBaTh IOSICHEHUS 0 XOAY PELICHHs 3aJadd, KOMMEHTHPOBAaTh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoJle OOCYXJIEHHs 3aJaBaThb BOMNPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOaemMbl, pelaeMol 3adauu, BbICKa3blBaTh HJI€U, HAIEJIEHHbIE HA TOUCK PpeIICHu,
COMOCTAaBJIATh CBOM CYXKICHHS C CYXICHUSAMH JPYIMX YYaCTHHUKOB JMAJIOTa,
OoOHapy>KMBaTh Pa3IMYUe€ U CXOACTBO MO3ULUN, B KOPPEKTHOU dopme (POpMyIHpOBaTh
pa3HOTIIacusi, CBOU BO3PAXKECHUS;

NPEICTABIATh PE3yJbTaThl pELICHUS 3aJadyM, HKCIEPUMEHTA, HWCCIIEI0BaHNUs,
IIPOEKTa, CAMOCTOSTENBHO BEIOUPATh POpMAT BRICTYIUIEHUS C YUETOM 3a]1a4 NPE3eHTALUN
U 0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIe YHHBEpcaJIbHbIE YUeOHbIEe 1eiicTBUSA

Camoopranuszanus:

COCTaBJISITP TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CITOCO0 PEHICHHS C YIETOM
UMEIOIIUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHpPOBaTh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW WH(OPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHUS COBEpPIIAEMbIX
NEHMCTBUA W MBICTUTENBHBIX MPOIECCOB, HUX pE3yJbTaToOB, BIAJAETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibTaTa PEHICHHS MaTeMaTHYeCKOU
3a/1a4u;

OpPeIBUAETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTD IIPH PELICHUH 3a/1a4H, BHOCUTD
KOPPEKTUBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJICHHBIX
OIMOO0K, BBISABICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJibTaTa LEIH U YCIOBUSM, OOBSCHATH NPUYMUHBI
JOCTH)KEHUS UM HEJIOCTHKEHHSI Pe3yNIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeSITEIbHOCTD:

NOHHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMAHHON U MHIAUBUIYaIbHON PabOTHI
NIPY pENICHUH YUeOHBIX 3a1a4, IPUHUMATH 1IEJIb COBMECTHOM JIeATEIbHOCTH, TIIAHUPOBATh
OpPraHM3allMI0 COBMECTHOH paboThl, pacmpenensaTb BUIbl PadOT, IOTOBAPHBATHCA,
o0cyX1aTh IPOIIECC U pe3yabTaT padOoThI, 0000IaTh MHEHHSI HECKOJBKHX JIFO/ICH;

y4acTBOBAaTh B TPYNIHOBBIX (opmax paboTel (00CyXkaeHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBD» M HHBIC), BHITIOJHATH CBOIO YaCTh PA0OTHI M KOOPIUHHPOBATH CBOU
JEHCTBUS C IPYTUMH YICHaMU KOMAaH[IbI, OIICHUBATh KA4eCTBO CBOETO BKJa/aa B OOIIMIA
IPOAYKT O KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHHUKAMH B3aMOJICHCTBHUS.

NNPEAMETHBIE PE3YJIBTATBI



K xoniy o6y4yenus B 10 ki1acce 00y4aronuiics: MOJYYHUT CIEAYIOIINE MPEIMETHbIC
pe3yNbTaThl MO OTIEIBHBIM TeMaM pabouell MporpaMMmbl y4eOHOro Kypca «Anrebpa u
Hayajia MaTeEMaTUYECKOTO aHAJIN3a»:

Yuciia 1 BHIYUCICHUS:

CBOOOJHO OINEpUPOBATh MOHATHUAMM: pPAIMOHAIBHOE YHCTIO, OecKOHEeYHas
nepuoaudeckas Ipook, MPOLEHTHI, UPPALUOHAIBHOE YHCIIO, MHOXKECTBA PAllMOHAJIBHBIX U
JIEUCTBUTEIIBHBIX YHCEII, MOJYJIb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHSTh IPOOU M MPOLEHTHI JUIs pEHIeHHs NMPUKIAAHBIX 337a4 U3 Pa3TMYHBIX
OTpaciiell 3HaHUM U PEATbHOU KU3HU;

OPUMEHITh NPUONMKEHHBIE BBIYUCICHUS, IpaBUja OKPYTJEHUS, NPUKUIKY U
OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOIHO OMEpPUPOBATH MOHSATUEM: CTENEHb C LIEJIbIM MOKA3aTeNIeM, UCIIOIb30BaTh
HOAXOALTYI0 (POPMY 3aIUCH JEHCTBUTENBHBIX YHCEN JJI PELICHHS PAKTHUECKHUX 3a/1a4
Y IIPE/ICTABJICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: apuPMeTHUEeCKHii KOpPEeHb HaTypalbHOU
CTEIICHU;

CBOOOIHO OMEpUPOBATh MOHATUEM: CTENEHb C PALlMOHAIBHBIM ITOKA3aTEJIEM;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: JIOrapu(PM YUCa, AECITUUHbIE U HATypalbHbIE
JorapuMel;

CBOOOJHO ONEpUpPOBaTh NOHATHSIMHU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHIEHC
YHUCJIOBOTO apTryMEHTa;

ONIEPUPOBATH IMOHATUSAMH: APKCHUHYC, ApPKKOCMHYC M AapKTAHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHATHSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHHUS-CIIEICTBYS, PABHOCWIbHBIE HEPABCHCTBA,

NPUMEHSTh pa3InYHble METO/Ibl PELICHUS PallUOHANBHBIX U JPOOHO-palliOHAIbHBIX
YPaBHEHHUM, IPUMEHSATh METOJI UHTEPBAJIOB JIJISl PEILICHNUS] HEPABEHCTB;

cBOOOJIHO OTIEPUPOBATH NOHATUSMHU: MHOTOUIEH OT OJHOMN NEPEMEHHOM, MHOTO4JICH
C 1eabIMU KO3 (UIIMeHTaM1, KOPHU MHOTO4WIEHA, IPUMEHSTH JIeJIeHHEe MHOTOYIeHa Ha
MHOT'O4JIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anad;

CBOOOJHO OMNEpPUPOBATH MOHATUSIMU: CHCTEMa JIMHEHWHBIX YpaBHEHWH, MaTpulua,
ONpPEIENIUTENb MAaTPULIBI 2 X 2 U €ro FeOMETPUYECKHUI CMBICII, UCIIOIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIUKCIEHUS €ro 3HAYEHHWs, NPUMEHSATH ONPEICIUTENN IS
pelIeHUss CHUCTEMBbl JIMHEHHBIX YPAaBHEHUW, MOJCIHMPOBATH PEAJbHbIE CHUTYallUH C
IIOMOILBI0 CHUCTEMBI JIMHEWHBIX YpPaBHEHUM, HCCIEAOBATh ITIOCTPOCHHBIE MOJEIU C
IIOMOILBIO MAaTPULL U OIPEAEIIUTEIIEH, UHTEPIIPETUPOBATH ITOJIyYCHHBIN PE3yJIbTaT;

HCIIOJIb30BAaTh CBOMCTBA JEHCTBUI C KOPHSAMHU sl MpeoOpa30BaHus BHIPAKEHUN;

BBITIOJIHATD TNPEOOpPa30BaHUsl YHUCIOBBIX BBIPAXKCHHH, COAEPXKALINX CTENEHH C
palMOHAIbHBIM II0KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa JjorapudmoB A MNpeodOpa3oBaHUs JOrapuGMHUUECKHX
BBIPAYKCHU;

CBOOOHO OMEpPUPOBATH MOHATHAMM: HUpPpAIHOHANbHbBIE, TOKa3aTeNbHbIE M|
Jaorapu(MUYECKHE YpaBHEHHUS, HAXOIUTh HMX PEIICHUS C IOMOIIBI0 PaBHOCHIBHBIX
MIEPEX0I0B MU OCYLIECTBIISASI IPOBEPKY KOPHEW;



IPUMEHITh OCHOBHBIE TPUIOHOMETpUYECKHE (OPMYJbl g INpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, NPUMEHSATH
HeoOxoauMble (OpMYJbl JJIsi  PEUIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM;

MOJICJINPOBATh PeaJbHbIE CUTYallUd Ha SI3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHMsI, HEPABEHCTBA MO YCIOBHUIO 3aJa4yM, UCCIIEI0BAaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHKUEM amIapaTa ajareopsl.

DOyHKIUH U TPapUKH:

CBOOOJHO ONEpUPOBATH MOHATHAMHU: (QYHKIUS, CIOCOObI 3anaHusd (yHKLUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3ULUA (DYHKIMM, rpa@uk (yHKUWU, BBIIOIHATH
3lIeMEHTapHble IpeoOpa3zoBaHusl rpadUKOB (yHKIIHIH;

cBOOOJIHO ONEPUPOBATH MOHATHSIMU: 00J1aCTh ONPEAEICHNUS U MHOXKECTBO 3HAUEHUI
GyHKIMY, HYIU QYHKIIUHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

cBOOOJIHO OTIEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (PYHKIINHU, IEPUOAUYECKUE
(GyHKIMY, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl 1 MUHUMYMBI (DYHKIIUH,
HauOOoJbIIee U HAUMEHbLIEEe 3HaUCHHE (DYHKIIMK Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAS] (PYHKIUS C HATYPAJIbHBIM U LEJIBIM
nokaszatesieM, rpauk CTENeHHOW (YHKIUU C HATypajdbHBIM U IIEJIBIM I10Ka3aTejeM,
rpaduKk KOpHS N-0oi cremeHH Kak (yHKUMM OOpaTHOM CTENeHH C HaTypaJbHBIM
NOKa3aTesem;

OIIEpUPOBATh MOHATUAMMU: JIUHEHHAs, KBaJApaTUUHAs U IpOOHO-IHHENHHas (PYHKIINH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHNE U TOCTPOCHUE X I'PaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATHAMU: MOKAa3aTENbHAS U JIorapupmMuyeckas ¢ yHKIUH,
UX CBOMCTBA U IpaUKH, UCTIONb30BATh UX I'Pa(UKu AJIsl PEIICHUs] YPaBHEHMUI;

CBOOOJIHO  ONEpUPOBATH  MOHATUSMHU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
oTpesieJIeHHe TPUTOHOMETPUYECKUX (PYHKIUN YHCIOBOTO apryMEHTa;

UCIIOJIK30BaTh Tpaduku QYHKIMMN ISl UCCIEOBAHUS TIPOILIECCOB U 3aBUCHUMOCTEH
NpU pEIIeHUH 33Ja4 U3 IPYTHX Y4eOHBIX NPEIMETOB U pPEealbHOM KHU3HH, BBIPAKATh
dbopmMynamMu 3aBUCUMOCTH MEX1Y BEIMYMHAMU;

Havana MmaTemMaTH4ecKOro aHajmsa:

CBOOOJHO OMNEpUpOBaTh MOHATUSIMH: apudmeTHueckass U TreoMeTpuyecKas
nporpeccusi, OeCKOHEUHO YOBbIBaIOlasi TeOMETpUYECKas NpPOrpeccus, JUHEHHBIM U
HKCHIOHEHIAJIBHBIA POCT, (OpMyJsia CIOXKHBIX IMPOILIEHTOB, UMETh MPEJICTABICHUE O
KOHCTaHTE;

MCII0JIb30BATh MIPOTPECCUHM ISl PELIEHUS peabHbIX 3a7a4 MPUKIAJHOIO XapaKTepa;

CBOOOJIHO OIEpPUPOBATh MOHATHAMH: TOCIEI0BAaTENbHOCTh, CHOCOOBI 3aJaHMs
MOCJIEZI0BATENIbHOCTEN, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEILHOCTH, IOHUMATh
OCHOBBI 3apPOKICHUS MaTeMaTHUYECKOI0 aHaIN3a KaK aHalin3a 0ECKOHEYHO MaJbIX;

cBOOOJIHO OMNEPUPOBATH MOHATUAMHU: HENpPEpBhIBHBbIE (YHKIMHU, TOYKHA pa3pbiBa
rpaduka GyHKIMH, aCHMITOTHI Tpaduka QyHKIIH;

CBOOOTHO OTIEpUPOBATH MOHATHEM: (PYHKIIHS, HEMIPEPbIBHAS HA OTPE3Ke, IPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIS1 PELICHHS 3a/1a4;

CcBOOOJIHO ONEpPUPOBATH MOHATHSAMH: IEpBasi M BTOpas MPOM3BOAHBIC (YHKIIWH,
KacareiabHas K rpaduky QyHKmu;

BBIYUCIISATh MPOU3BOIHBIE CYMMBI, MPOU3BE/ICHUS, YaCTHOTO U KOMIIO3ULIUU JABYX
(byHKIMHA, 3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIN;



UCII0JIb30BATh F€OMETPUUECKUIM U (PU3HUYECKUI CMBICI IPOU3BOJHON I PELIECHUs
3a/1ad.

MHuoxxecTBa M JIOTHKa:

CBOOOJHO OMEPUPOBATh MOHATUIMU: MHOXKECTBO, ONIEpALIUU HaJ MHOKECTBAMU;

UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i OINMCAaHUsA pPEAIbHBIX
IPOLIECCOB U SIBJIICHUM, IIPH PEIIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOTHO ONIEPUPOBATH MMOHATUSIMU: OIIPE/IETIEHUE, TEOPEMA, YpaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHMYECKOr0 OOBEKTa, J10Ka3aTeJIbCTBO, PABHOCWIbHBIE YpaBHEHUS HU
HEPaBEHCTBA.

K xoHny 00y4yenus B 11 kiacce 00y4aromuiics MOJIYYHUT CIEAYIOIINE NPEIMETHBIE
pEe3yNbTaThl 10 OTACIBbHBIM TEMaM pabouell mporpaMMbl y4eOHOro Kypca «Anrebpa u
Hayajla MaTeMaTUYECKOr0 aHAJIU3ay:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH IMOHATUSAMU: HATYpaJIbHOE W LEJIO€ YUCIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YACET, UCIIOJIB30BaTh PU3HAKHU A€IUMOCTH Lenblx yncen, HO/ u
HOK HatypanpHBIX 9KCell Ul PELICHUs 3a/1a4, IPUMEHATh alropuT™M EBKInaa;

CBOOOHO ONEPUPOBATH MOHATHEM OCTAaTKa MO MOMAYIIO, 3alMChIBATh HATYpaJIbHbIE
YyyuCia B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJIHO  ONEpPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEeACTaBIATh KOMIUIEKCHBbIE 4YHClIa B aireOpanyeckoil u
TPUTOHOMETPUYECKON (opme, BBIMOIHATH apu(METUUYECKUE Olepalud ¢ HUMH U
n300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUS] M HEPABEHCTBA:

CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: HppalOHAJIbHBIE, IIOKA3aTeIbHbIE U
Jorapu(MUUECKUEe HEPaBEHCTBA, HAXOJUTh HX PEUICHUS C MOMOUIbI0 PaBHOCHIIBHBIX
IIEPEXO0/I0B;

OCYILECTBIISITh OTOOP KOPHEH MpH PEIIeHNH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOHO ONEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (GOpMYJbl  JUISL PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPaBEHCTB;

CBOOOJHO OMEpUPOBATh MOHATHUSMHU: CHCTEMa W COBOKYIIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI M CHUCTEMBI-CIECACTBUSA, HAXOAUTH PEIICHUS
CUCTEMBl U COBOKYIIHOCTEH palMOHAJIbHBIX, HWPPALMOHAIBHBIX, II0Ka3aTEJIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHI U HEPABEHCTB;

pemiath palyoOHalIbHbIE, UppPAlMOHANIbHBIE, MOKa3aTelbHbIE, JorapupmMuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOLYJIM U IIAPAMETPBI;

OPUMEHSTh TpapuuecKue METOIbI [l PeIIeHUs] ypaBHEHUIM U HEPABEHCTB, a TaKXkKe
3a/1a4 C ImapaMeTpamy;

MOJIETTUPOBATh pealibHble CUTYallMd Ha SI3bIKE ajreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4H, UCCIEA0BATh IOCTPOCHHBIE
MOJIETM C HCIONb30BAaHUEM ammaparta anreOpbl, HWHTEPHPETUPOBATh MOJYYEHHBIN
pe3ynbTar.

DyHKUMH U rpaduku:

CTpOUTHh TpaduKd KOMIO3MIMKM (QYHKIHMA C TOMOIIBIO  3JIEMEHTAapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMM JBYX (DYHKIIMIA;

CTPOUTh T€OMeTpUYeckue oOpa3bl ypaBHEHHUH M HEPABEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH;



CBOOOTHO ONIEPUPOBATH MOHATUSIMH: TPAPUKU TPUTOHOMETPUUECKHUX (DYHKIINIA;
NPUMEHSTh (QYHKITUH JIJI1 MOJICTUPOBAHUS M UCCJICIOBAHUS PEATbHBIX MPOIIECCOB.
Hauyana MaTeMaTHYeCKOro aHAJIH3a:

UCIIOJIb30BaTh IMPOW3BOAHYIO [IJISI WCCIICOBaHUS (DYHKIIMA HA MOHOTOHHOCTH W
HKCTPEMYMBI;

HAXOJUTh HAWOOJbIICe W HAaWMEHbIICE 3HAYCHUS (YHKIUU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh TPOM3BOAHYIO JUIS HAXOXKJACHHS HAWJIYYIICTO pEIICHUS B
NPHUKIAJIHBIX, B TOM YHCJIE COIUAIbHO-’)KOHOMHYECKHUX, 3ajavax, IS OIpeaeiCHUs
CKOPOCTH M YCKOPEHHS TpoIiecca, 3a1aHHOT0 (hopMysioi niu rpadukoM;

CBOOOJHO OIEPUPOBATH IMOHATHUSMU: TIEPBOOOpA3HAs, ONpPEACIEHHBIA HHTETPal,
HAXOJUTh TIEPBOOOPA3HBIC IJICMEHTAPHBIX (DYHKIMH M BBIUMCIATH HHTETpa 1o Gopmyie
Hrrorona-Jleiionumna;

HAXOJUTh IUIOMIAIN TUIOCKUX (QUTYP B 00BEMBI TEN C TTIOMOIILIO HHTETpaa;

UMETh MPEJACTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAaHUM Ha IPUMEpe
cocraBiieHus quddepeHIuaTbHBIX YPaBHCHUH;

pemarth TNpUKIAAHBIC 3a7add, B TOM YHCIIEC COIUATBHO-IKOHOMHYECKOTO W
bu3nUecKoro Xxapakrepa, CpeICTBAMH MaTEMaTHIECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'pacduku TpUroHOMeTpHUECKUX (PYHKITHIL. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 [[MHOK€eCTBO, ONepaliy Hal 1
MHO’KECTBaMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeOpeTHKO-
3 MHO>KECTBEHHOI0 armnapara Jisl pelieHus 1
3a/1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue npo6eit U MPOLEHTOB JIst 1
pEeILIeHUs TPUKIAHBIX 3a7a4
; [Ipumenenue qpobeit u MPOLEHTOB JIst 1
pelIeHns MpUKIaJHbIX 3a1a4
3 [erictBuTenbHble yncia. PanmonanbHbie U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp EeMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatnbie QyHKITUH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUI




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKaINX CTENEHH U KOPHH
WppannonansHeie ypaBHeHUsS. OCHOBHBIC

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPAaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UpPPaMOHATILHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

50 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEneHu.
HppanuonansHele ypaBHeHuU"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
€€ CBOICTBA

54 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
pELICHHS YpaBHEHUI
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

y

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CpoiicTBa jgorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
coJiepKaliX JorapuQmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpAXKEHUIA, 1
coJiepKaliX Jorapu(pmbl

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX ypaBHEHHM
KonTpomnbHnas padora:

79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHU U

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpruecKas
nporpeccust

107 Cymma 6ecKOHEYHO yOBIBArOMICH
reOMEeTPUUECKON Mporpeccun

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 PUKIIAHOIO
Xapakrepa

111 KonTponbhas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUIMMA 715 perieHust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




123 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKITUI

131 KonTponsHas padora: "[Ipoussoanas” 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 [ToBTOpenue, o6odIIEHNE, 1
cucreMaru3aius 3HaHui: "OyHxuun"

135 [TpoMexyTouHast TTECTALIUS 1

136 [ToBTOpEHHE, O606III€HIiIe, 1
CUCTEeMAaTH3aIHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136
I[MPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM IIIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKICHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaia

97 Brruucnenue onpeenéHHOro HHTErpaia
o popmyne Herotona-JlelioHuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

29 [Ipumenenne naTErpaNa 1is

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxO0XJIEHUS 00bEMOB reOMETPHUIECCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
Marematuueckoe MOJEeIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuyeckue GyHKINH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! penieHus
UPpalMOHATIbHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHHs
norapupMHUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM TJIOCKOCTU

79 ®opmyiia Myaspa. KopHu N-oii crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEI JISI

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEI

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [TpumeHeHre TPU3HAKOB JACITUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a1a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETAaLUs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TapaMETPAMHU

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuyeCKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

119

ITocTpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEeHmE, 0600IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEeHME, 0000IICHUE,
cuctemaruzanus 3HaHuit: "IlponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "MHTerpan u
ero npuMeHexue"

131

132

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




[ToBTOpeHnue, 06001ICHNE,

133 . N 1
cUCTeMaTH3alus 3HaHui: "OyHKIH

134 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

135 Hrorosast koHTpoIbHAs paboTa 1

136 [ToBTOpeHwMe, 0606LueHI/UIe, 1
cHUCTeMaTU3alysl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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