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INOACHUTEJIBHASA 3ATINCKA

Y4eOHblil Kypc «AnreOpa W Hayalia MaTeMaTHYeCKOTO aHaIHM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH O0€CleYuBaeT HMHCTPYMEHTAIbHYIO 0a3zy JUIi HW3yYeHHs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYroil CTOPOHBI, ()OPMHPYET JIOTUYECKOE W aOCTPAKTHOE MBIIUICHHE
o0y4aromuxcsit Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHS HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPHUHU, CIIOBECHOCTH U JPYIHX JWCUUIUIMH. B pamkax maHHOro yd4eOHOro Kypca
oOydaromiuecss OBJAJICBAIOT YHUBEPCAJIbHBIM  S3BIKOM COBPEMEHHOH HayKH, KOTopas
dbopMyIUpyeT CBOM JOCTIKECHHS B MaTeMaTH4YeCKOn (hopme.

Y4eOHblil Kypc anreOpbl U Hadall MAaTEMATHMYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY LIS
YCIICIIIHOTO OBJIQJICHUSI 3aKOHAaMH (DM3WKHM, XUMHH, OWOJIOTHH, TIOHUMaHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPCHHO HCIIONB30BaTh WX JUIS
JMaIbHEWIero o0pa3oBaHUs W B TMIOBCEJIHEBHOM JKM3HH. B TO jke BpeMms OBJaJicHUE
aOCTPaKTHBIMH W JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSIMH ajreOphl 1 MaTeMaTHUECKOTO aHalln3a
pa3BHBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKA3bIBATh
YTBEPXKICHHSI C TIOMOIIBIO WHAYKIIMM U PACCyKAaTh ACTyKTHBHO, UCIOIB30BaTh 0000IICHNE H
KOHKpETH3aIuio, a0CTparupoBaHWE M AHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHYECKOE
MBIICHHE.

B xone umsydeHus yueOHOTO Kypca «Anredpa W Hadajga MaTEMAaTHUYECKOTO aHaIU3a»
oOyJaromuecsi TONy4aloT HOBBIM ONBIT PpEIICHUS TNPUKIATHBIX 3alad, CaMOCTOSTEIHLHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJIEJCH pEeaNbHBIX CUTYallUid, WHTEPIPETAUUA MOJYYEHHBIX
pEIIeHHH, 3HAKOMSATCSI ¢ MIPUMEPAMH MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE H
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHbIlE Kypc 00J7amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydueOHbIM MaTrepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TakK W dYepe3 crnenuduky ydeOHOH  ACATENBbHOCTH, TpeOyromen
MPOJODKUTETFHOM  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3yIIbTarT.

B ocHoBe meroamku OOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKUT
JeSITeTbHOCTHBIN MTPHHIUT 00Y4EHUSI.

B crpykType yueOHOro Kypca «Anredpa 1 Hadyajga MaTeMaTUYECKOTO aHAIN3a BBIICIICHBI
CIIEAYIONINE COACPIKATEIBHO-METOMYECKre JTHHUU: «Yucrna W BBYHCICHHS», «DYHKIHN H
rpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadana MaremaTudeckoro ananmsay», «MHOKECTBa U
JoruKa». Bce OCHOBHBIE cCOMEpXKaTelbHO-METONNYECKHE JIMHUU HM3y4aroTcs Ha TPOTSDKECHUH
JBYX JIeT OOy4eHHs Ha YpOBHE CPEIHEro OOIIero oO0pa3oBaHMs, €CTECTBEHHO IOIOJHSS JIPYT
Jpyra W TOCTENIEHHO HACHIIIAasCh HOBBHIMH TeMaMH W pas3aenamu. [laHHBIN y4eOHBIH Kypc
SIBIISICTCSL MHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe COoAepKaHHEe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHsS, MaTEMaTHYECKH aHaJn3,
TEOpHsl MHOXKECTB, MaTremMaTruyeckas joruka u jpyrue. I[lo Mepe Toro kak oOydaromruecs
OBII/ICBAIOT BCE 0ojiee IIUPOKUM MaTEMaTHUECKUM arlaparoM, Y HHUX IOCIIEA0BATEIHLHO
dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJENb peaIbHON
CUTYallMH, TIPUMEHSTh 3HAHHS, MOJYYCHHbIE NPU W3yYCHHH y4eOHOTO Kypca, JUIS PEIICHHS
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MAaTEMaTUYECKOW 3aJadd, a 3aTeéM HHTEPIPETHPOBATH
CBOH OTBET.

CopepxarenpHO-MeTONMYECKass  JuHUS  «Yucna W BBIUKCICHHS»  3aBepliact
(dopMHpOBaHNE HABBIKOB HCITOJIB30BaHMS JICHCTBUTEIBHBIX YHUCEN, KOTOpOe OBUIO HAayaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pasoBaHHsi 0c000€
BHUMaHHE yaesieTcss (OpMHUPOBaHUIO HABHIKOB PAIlMOHAIBHBIX BBIUMCIICHUH, BKIIOYAIONINX B
ce0sl UCTIONb30BaHUE PA3NUYHBIX (HOPM 3alMCH YUCIA, YMEHUE JeNaTh MPUKHUIKY, BBITOIHATH



npUOIKEHHBIE BRIYMCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAXKEHUs, paboTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBA HATYPaJbHBIX, IIEJIbIX, PALIMOHAIBHBIX U
JNEHUCTBUTENBHBIX YMCEN JOMOJHSIIOTCS MHOXXECTBOM KOMIUICKCHBIX YHCEN. B KaxmaoMm u3 3THX
MHO>KECTB pacCMaTpUBalOTCA CBOWCTBEHHBIE eMy crienn(uueckre 3a1a4i U ONepaluu: JeJeHne
HAIleJI0, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXKECTBE IIEJIBIX YHCeN, O0COOble CBOMCTBa
paAlMOHATIBHBIX M HMPPALMOHAIBHBIX YMCEN, apu(METHUECKHUE OIlepaliy, a TaKKe H3BJICUCHHE
KOpDHSI ~ HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIGKCHBIX 4Hucel. braromaps
MOCNIEIOBAaTEIbHOMY — PAacCIIMpPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS JJIsl PEIICHUS Pa3IMYHbIX 3a/1a4 GOPMUPYETCS PECTABICHUE
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKH U €€ POJIM B MOCTPOSHUHU MOJIENIEeN peabHOr0 MHUpPA, IIHPOKO
UCTIONIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHSL.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEaTU3yeTCs] HA MPOTSHKEHUH BCEro OOydeHHUsS Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHus, IOCKOIBKY B KaxkaoM paszene IlporpamMmer
MPEyCMOTPEHO pEIlIeHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTare oOyyaroniuecs: OBiaJeBaloT
Pa3TUYHBIMU  METOJAMHU  DPCIICHUS PAMOHAIBHBIX, HPPANUOHAIBHBIX, [OKa3aTeIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPaBEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUU
GyYHKIMI ¢ TOMOIIBIO TPOU3BOIHON, MTPH PELICHUH MPUKIIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaueHU QyHKuuu. JlaHHas comepkarenbHas IMHUS BKIIOYACT B
cebs Takke (OPMHUPOBAHME YMEHUU BBITIONHATH Pacu€Thl Mo (GopmyiaaM, Tpeodpa3oBaHUS
paIMOHATIFHBIX, UPPALMOHALHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
collepKalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOIUT JalibHEHIlee pa3BUTHE AITOPUTMHYECKOTO ©  aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA AETYKTUBHBIX PacCy:KIeHUI, paboThl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPaBEHCTB.
Anre6pa npeziaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTBI ISl peICHUS TPAKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass aTuHUS «DyHKUMK U TpaUKU» TECHO NEpeIieTaeTcs C
OPYTMMH  JIMHHSIMH ~ y4e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
MOCJIEA0OBATEIbHOCTh ~ M3YyYEHUs  Marepuana. V3yueHue  CTENeHHOH, IOKa3aTelbHOM,
JOTapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIUH, MX CBOMCTB M TpaMKOB, UCIIOIb30BaHUE
byHKIMI UIs pemieHusl 3aJa4 U3 JIpYrHX Y4eOHBIX MPEAMETOB U pealbHOW JKU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAIN30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHHUMAHHE yhenseTcs (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTh (opmylaMu
3aBUCHUMOCTH MEXY Pa3IMYHbIMUA BETUYMHAMH, UCCIIEOBATh MOJYYCHHbIE (YHKIIUH, CTPOUTH
ux rpadukn. Matepuan 3TOW COJEp)KaTeIbHONW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHAJTUTUYECKON, TpaduyecKo U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHWIO W  KOHKPETHU3AIIHH,
MCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHast muHus «Hagyama mMaTeMaTHyecKoro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3aj]a4, JOCTYMHBIX O0y4arouumcs,
TaK KakK y HHUX MOSIBIISIETCS BOZMOKHOCTh CTPOUTH TPAQUKU CIOKHBIX (DYHKIUN, OIPEaSISITh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUEHUS, BRIUUCIATH IUIOMAAN GUTYp U 0ObEMBI Tel, HAXOAUTH
CKOPOCTM U YCKOpeHHs TporeccoB. JlaHHas copep)kaTelbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNe peajdbHbIX CHUTyalui, I03BOJISET
HAXOJWTh HAWITY4YIllee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIMUATHHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOro aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, ()OPMUPOBAHUIO YMEHUN
pacrno3HaBaTh IPOSBICHUS 3aKOHOB MaTEeMaTUKHU B HayKe, TEXHUKE U HcKyccTBe. O0yuatoniuecs



Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYCHHBIX B XO€ PAa3BUTUS MaTEMAaTUKU KaK HAyKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToAnYecKass JHHUAA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEMEHThl TEOPUM MHOXXECTB W MAaTeMaTU4YeCKOW JIOTMKH. TeopeTHKo-MHOKEeCTBEHHBIE
NPECTaBICHUS TMPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTeMaTUKU W IpeiaraloT Haumbosee
YHHUBEpPCATIbHBIA SI3bIK, OOBEAMHSIONIMI BCe pa3fesibl MaTeMaTHKU U €€ NPUJIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHUECKUE TUCIUILIMHBI H UX MPHIIOKEHUS B equHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOy4arolemMycss MOHHMAaTh TEOPETHUKO-MHO)KECTBEHHBIN —S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIOJIb30BaTh €ro JJs BBIPAXKEHUS CBOUX MbICHel. [Jlpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH cleAyeT NMPU3HATHh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH W  CJEOBAaHWE ONPEACIEHHBIM MpaBHJIAM TOCTPOCHHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C D3JIEMEHTaMH MaTeMaTU4YeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIIICHHUS] 00YYalOIUXCsl, TO3BOJSIET UM CTPOUTH CBOM PACCYXJIEHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHUSI.

B yueOHOM Kypce «Anrebpa M Hayajlla MaTeMaTUYECKOTO aHalU3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YEeCKOr0  MOJEIMPOBAaHUSA, KOTOpble  NPU3BAaHbl  CHOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHHS MOJENEH pEalbHBIX CUTYallMid, HCCIEIOBAaHMUS STHX
MoJielel ¢ TMOMOIIbI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTaluu
NOJYYCHHBIX DPE3y/IbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXAbIM M3 pPa3[elioB MPOTPAMMBL,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIHMPOKO HCIOJIb3YeTCs AJIs pPellieHus MPUKIaJIHbIX
3agad. Ilpm pemeHMM peanpHBIX NPAKTUYECKUX  3a7ady  OOyd4aroliuMecss pPa3BHBAIOT
HaAOJII0IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh IMpodiieMy. JlearenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB pEIlIeHUs MPUKIAIHBIX 3a/1ad OPraHU3yeTCs B MPoIecce U3yYeHUsl BCeX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHATTU3a.

Ha u3yuenue yuebHoro kypca «Anredpa u Hauyajga MaTeMaTHYECKOTo aHaJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 uwaca B Henenmo), B 11 kmacce — 136 yacoB (4 vaca B
HEJIEIIO).



COJEP)KXAHUE OBYYEHUA
10 KUIACC

Yucsa v BbIYUCTCHUSA

Panmonaneubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB JUIsl PEIIeHUs TPUKIIAJIHBIX 3a7a4 U3
pa3IMYHBIX OTpacieil 3HaHUW U peaTbHOU KU3HU.

JleiicTBuTenpHble yKcna. PalyoHalbHble U MpPpAaLMOHAIbHBIE YMCIa. ApHUPMETHYECKHE
omnepaluuy ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyinb IEMCTBUTENIBHOTO YHCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYIJICHUS, NPHKUAKA U OIECHKa pe3yibTara
BBIYMCIICHUM.

Cremnenb ¢ mensiM nokasateneM. bunom HeroToHa. Vcnonb3oBanue moaxoasmieit popmsl
3aMUCH IEUCTBUTENBHBIX YHCEI Ul pEHICHUS] TPAKTUYECKUX 3a/1a4 U NIPE/ICTABIICHUS] IaHHbIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBbHBIM MOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JICHUCTBUTEIIbHBIM
IIOKAa3aTENEM.

Jlorapudm uucna. Coiictsa jorapudma. JleciTHIHBIC U HATYpATbHBIE JIOTApU(PMBI.

CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUsS M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpPEOOpPa3OBaHUA. YpPaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIBHBIE ypaBHEHUS U YpaBHEHUsI-CIeACTBUs. HepaBeHCTBO, pellleHe HEpaBEHCTBaA.

OcHOBHBIE METO/bI PEIICHUS] LEIbIX U APOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOW IEpeMEHHOM. JleleHHne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensivu kodddurmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTEICHH U KOPHHU.

WppauvonaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUM.

IToka3aTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PELIEHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbI pEIIeHUs JIOrapupMUUYECKUX
YpaBHEHUM.

OcHoBHble TpUroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienne cucteM JMHEHHBIX ypaBHEHHMI. Marpuila CHUCTEMbl JIMHEHHBIX YpaBHEHUHU.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIUMCIEHHE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIECHNs] CUCTEMbI JIMHEHHBIX ypaBHEeHM. Pemenne
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUM. McciaenoBanne nocTpOeHHOM
MOJIEJIN C TOMOILBIO MATPHUI] U ONIPEACIIUTEIEH.

ITocTpoeHne MareMaTU4ECKUX MOJEIEH PEAJbHOM CUTyallMd C IMOMOIIBIO YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3a7a4 U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHON )KU3HH.

DyHKIUM 4 rpadpuku

OyHK1us, crnocodbl 3amaHus QyHKUuU. B3aummuHo obOpatHble (yHKiuu. Kommnosunwms
byakuuii. ['paduk Gyakuu. DnemenTapHbie peoOpazoBanus Tpad@uKoB G YHKIIHA.

Ob6nacTp omnpeneneHus © MHOXeCTBO 3HaueHni ¢pynkuuu. Hynmu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOAHCTBA. YETHbIe U Heu€THble (yHKuuu. [lepuognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIHMUA. MakcUMyMbl U MUHUMYMBI (pyHkuuu. Hanbonbiiee u HauMeHbIIee
3HaYeHUs PYHKIIMHU Ha IPOMEXKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpOOHO-THHENHHas GYHKIUHU. DIeMEHTapHOEe UCCIIEI0OBaHHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (pyHKIMS C HAaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMA OOpaTHOM CTETNEHU C HATYPaIbHBIM
IIOKa3aTeNEM.

[TokazaTenpHas u JorapudmMudeckas GyHKIIUHA, UX CBOWCTBa U Tpaduku. Mcnonp3oBanue
rpaduKoB QYHKIUH IS pellIeHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX  (PYHKIIMIA
YHMCIIOBOT'O apryMeEHTa.

OyHKIMOHATbHBIE 3aBUCMOCTH B pealbHBIX MPOIECCax U SIBICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKkoro aHajaimsa

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUA ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHIECKOM
WHAYKUMA. MOHOTOHHBIE M OrpaHUWYEHHBIE IOCJIEI0BATEILHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTEeMAaTHYECKOTO aHalIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW IMPOTPECcCHH.
JIvHEeHbII M AKCHOHEHUHMAIbHBIM pocT. Yucno e. @opMmyna CHOXKHBIX ITPOILIEHTOB.
Hcnonbp3oBanue nporpeccuu sl pelieHus peaibHbIX 3a/1ay MPUKIAJHOTO XapakTepa.

HemnpeppiBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (PyHKIMI HENPEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIsl PELICHUs
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 1J1s1 pEIIeHUs 3a/1a4.

[lepBas u Bropas npousBoHbIe GyHKIMHU. Onpenenenue, reOMeTpUIecKuid U GU3NIeCKui
CMBICJI POU3BOIHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy QyHKIIUH.

[IpousBoaHbIe AneMeHTapHbIX (yHKUUN. [Ipon3BoaHAS CyMMBI, TPOU3BENEHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITHH.

MHo:xecTBa U JIOTHKA

MHoOecTBO, onepani HaJl MHOKECTBAMHU M UX CBoiicTBa. Jlmarpammbl Diniepa—BenHa.
[IpumeHeHne TEOpETUKO-MHOXKECTBEHHOIO armapara JUisi ONUCAHUS PEAJbHBIX HPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanbabie u 1mensle uucna. [lpumeHeHue NPU3HAKOB JEIMMOCTH LEIBIX YHCEIl,
HanOospmmi o0t nenutens (nanee — HOJl) u HanmensIee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, airopuT™Ma EBkinaa i1s peieHus 3aa4 B LEbIX YUCaX.

KommiekcHble uymcna. Anrebpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMETHUYECKHE ONepaluy ¢ KOMIUIEKCHBIMU drciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOM miiockocTH. @opmyna MyaBpa. KopHu N-oi cTenenu u3
KOMIUIEKCHOTO 4mclna. [IpuMeHeHHe KOMIUICKCHBIX YHCEN IS pelieHdus (QU3HYECKUX |
FeOMETPUUECKUX 3a/1ad.

YpaBHeHHUs M HEpaABEHCTBA

CucreMa u COBOKYITHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C IOMOINBI0 TPUTOHOMETPUYECKOM
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiuX HepaBEeHCTB.

OcCHOBHBIE METO/IbI PEILICHHUS TOKA3aTeNbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPAIIUOHAIbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  pallMOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUH.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1ad U
3alad U3 PA3NUYHBIX Oo0JacTed HAyKM W pPEaTbHOW JKU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yabTaTOB.

DOyHKUUM U rpapuku

I'padux kommosumuu GyHkiui. ['eoMmerpudeckue oOpa3bl ypaBHEHUW W HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH.

I'paduueckue MeToapl peuieHUs YpaBHEHUH U HepaBeHCTB. ['paduyeckue MeTOJbI
peuieHus 3a1a4 ¢ napaMeTpaMmH.

Hcnonb3oBanue rpadukoB (QYHKIUNA IS UCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauvana maTemMaTnuyeckoro aHajamsa

[IpumMeHeHne MpOn3BOIHON K MCCIEAOBAHUIO (PYHKIIUHA HA MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIET0 3HAYCHU I HeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[IpumMeHeHre NpPOM3BOMHOM ISl HAXOXKICHHUS HAWIY4IIEro pPEHICHUS B MNPHUKIATHBIX
3aJadax, Ui OIpENEeNIEHUS CKOPOCTH M YCKOPEHHUs Tpolecca, 3aJaHHOTO (GOpMyIJION uiH
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTapHBIX
dbynakuwmii. [IpaBuia Hax0XIeHUS TEPBOOOPA3HBIX.

Nurerpain. I'eomerpuueckuil CMBICI HHTErpasia. BeluucieHue onpeneaéHHoro nHTerpaia
o ¢popmyne Hprorona-JleitOnuiia.

[IpumeHenne wWHTErpana A HAXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Ipumeps! pemennit quddepeHnaIbHbIX YpaBHEHUH. MaTemMaTnueckoe MOJCTUpOBaHHE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHHIA.



HJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYHYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHIMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro o0OIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTOCTHUKEHHSAM POCCUUCKUX
MAaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHUE 3THUX JIOCTUIKECHUN B
IPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pocCCHUHCKOro  Haponaa, cHOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUN HAyKd W JESATEIbHOCTHIO Y4YEHOIO, OCO3HAHME JIMYHOTO BKIJAJla B MOCTPOCHHUE
YCTOMYHBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCIMTAHMSI:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELICHWH, pPacCyKICHHH, BOCHPUUMYHBOCTH K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUIOB HCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHUSI B HHTEpecax 3J0POBOT0
u Oe3omacHOro o0Opasa >XKWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryispHas (puandyeckas akTUBHOCTD ),
buznUECcCKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOIIOOUS, UHTEPEC K pa3luYHbIM chepam
npoecCuoHaNbHOM JEesTebHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymield mpodeccud M Peanu30BbIBATH COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, MOHHMaHUE BIMSIHUS COIHAJIbHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
I00AaTbHOTO  XapakTepa  JKOJIOTMYECKUX  M[poOieM, OpHeHTaluus Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUW IS PEUIeHUs 3a7a4 B 00JacTH OKpYKaIoIIeH Cpellbl, MIIaHUuPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTUYECKON HayKu Kak cepsl
YeJIOBEYECKON NeSATENbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LUBUIM3AIUH,
OBJIQJICHHE SI3bIKOM MAaTeMaTUKU U MAaTEMaTUYECKON KYJIbTYpOH Kak CpeACTBOM MO3HAHUS MUpa,
TOTOBHOCTb OCYILIECTBIISTh MPOCKTHYIO M UCCIIEN0BATENbCKYIO AEITEIbHOCTh MHAUBUIYAbHO U
B IpYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWIEHMHA MEXAYy TMOHATUAMH, (OpPMYTUPOBATH ONpEACTCHUS  IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKAIMM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaThH M MPEOOPa30BBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CINHUYHBIC, HACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuust B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUn JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH IO aHAJIOTHUH;

MMPOBOAUTL CAMOCTOATCIIBHO JOKAa3aTCIIbCTBA MATCMATUYCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe )41
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl W KOHTPIPHUMEPHI,
O6OCHOBBIB3.TB COGCTBGHHBIG CYKACHUA U BBIBOJBI,

BBIOMpATh CHOCOO pemieHus ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuIcHu, BI:I6I/IpaTI> HaH6onee HO,Z[XOI[HH_II/II‘/JI C yLIéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyIUPOBAThH
BOIPOCH], (UKCUPYIOIINE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MMpOBOAUTD CAMOCTOATECIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICO0BAaHUC 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
H3.6JIIOI[€HI/I$I, HCCIICA0BaHNA, OUCHHUBATL NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmei:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
peuieHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O W3 HMCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHUCTEMAaTH3UpOBaTh M HHTEPIPETUPOBATH HMH(POPMALMIO pPA3JIMYHBIX BHIOB H  (Qopm
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe JeilcTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXACHHUS B COOTBETCTBHM C YCIIOBUSMHU M ULEISIMU
O6H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX U IMMUCBbMCHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3yabrar;



B Xoz€ OOCYX/JEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemraeMoii 3a/1au, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUs, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapY)KUBATh pa3iMyhe M CXOJCTBO
HO3UIHI, B KOPPEKTHOU opme GOopMyIHpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIIATh PE3YNbTAaThl PEIICHHUS 3aJaud, HKCIEPUMEHTa, HCCIIECAOBAHUS, NPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMaTr BBICTYIUICHHS C Yy4ETOM 337ad  NpPE3EHTAMH U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI peIICHUH ¢ y4€TOM HOBOM MH(pOpMaIIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUsI MaTEMaTUUECKOH 3a7auu;

NPEIBUAETh TPYJHOCTH, KOTOPBbIE MOTYT BO3HHMKHYTh NPH PEIIEHUH 3a/a4M, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSAM, OOBSCHATH NPUYMHBI
JOCTYDKEHUSI WM HEJOCTHKEHHs pe3yJabTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTb
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaIbHOU pabOTHI mpu
peleHuy y4eOHBIX 3ahay, MNPUHUMAaTh LElNb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenensaTh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CYXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBINOJHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4IEHAMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kiacce oOydaroumuiics TMONYYUT CISAYIONIUE TPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTEMaTUYECKOr0 aHAIIN3an:

Yucia v BbIYUCTICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepruoanYecKas
poOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
YyUCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IPOOU U MPOLEHTHI [T PeIICHHsI IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U peabHOU JKU3HU,

NPUMEHSTh TPUOMIKEHHBIC BBIYUCIICHUS, MPaBUIA OKPYTJICHUS, MPHUKUAKY H OIICHKY
pe3yabpTaTa BEIYUCICHHUIT;

CBOOOJHO ONEpPUPOBATh IMOHATUEM: CTENEHb C LEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JEUCTBUTENBHBIX YHCEN JJS pelIeHMs] MPaKTUYeCKUX 3aaady U
MPEACTABICHUS JaHHBIX;

CcBOOOHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTENEHU;

CBOOOTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATILHBIM IT0Ka3aTelIeM;



CBOOOJHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(dM dYHcia, NECATUYHBIE M HATypajbHbIC
norapudMmel;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

OTIEpPUPOBATH MOHATHAMU: APKCUHYC, ApKKOCHHYC M apKTaHT€HC YHCIOBOTO apTyMEHTa.

YpaBHeHNs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MHOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCWIIbHBIE YPaBHEHUS U YPaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHUS palMOHAIBHBIX U APOOHO-PAIIMOHATBHBIX
YPaBHEHM, IPUMEHSTh METO/ HHTEPBAJIOB JUIsl pEILICHHs] HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HeJNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUYIEHA, NPUMEHATh JEJICHHEe MHOrowIieHa Ha
MHOTOYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera ans pemenus 3aaad;

CBOOOJHO ONEpUPOBaTh TMOHATHSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHMH, MaTpuIla,
OTIpeNleNIUTEeNb MaTpULbl 2 X 2 W €ro IeOMEeTPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Juisd BBIYACIECHUS €r0 3HA4YEHUs, IPUMEHATh ONPENCIUTENN Ul PEeLICHUs
CHCTEMBl JHMHEWHBIX YPaBHEHUI, MOJEIMPOBATH pPEANbHbIE CUTYAI[MH C MOMOIIBIO CHUCTEMBI
JVHEWHBIX YpaBHEHHMH, HCCIeN0BaTh IOCTPOEHHBIE MOJAEIM C MOMOILBIO MaTpul] H
oTIpeNieUTeNel, MHTEPIIPETUPOBATH MOJIy4YECHHBIN pe3yIbTar;

HCITOJIH30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPEOOPa30BaHUs BBIPAKCHUH;

BBIMOJIHATH ~ MPE0Opa3oBaHUsl YHCIOBBIX  BBIPDAKEHHM, COAEP)KAIIMX CTENEHH C
palMOHAIBHBIM IIOKA3aTENeM;

UCIOJb30BaTh  CBOMCTBA JIOTapU(pMOB Ui MpeoOpa3oBaHUS  JIOTapHPMHUUECKHX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HppPAlMOHANbHbIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YpaBHEHHUsS, HAXOAUTh UX PELICHHs C MOMOLIbI0 PABHOCHUIIBHBIX MEPEXO0JI0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI;

CBOOOJHO OINEPUPOBATh IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATH
HEo0XouMBbIe (OPMYITBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX ypaBHEHUH;

MOJICNIUPOBaTh PpEAJIbHbIE CUTYyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHHUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa IO YCJIOBUIO 3a/1ayM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DyHKIUHA U IPaPUKH:

CBOOOJIHO ONEPHPOBATH MOHATHSAMU: (YHKIIHS, CIIOCOOBI 3adaHusl (PYHKIIMH, B3aHMHO
oOparHble (QYHKUIUH, KOMIO3UIUS (QyHKIUMH, rpaduk (yHKIHMM, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB PyHKIIHIH;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEIENCHUs] M MHOXXECTBO 3HAaYCHUUN
(GyHKLINU, HYIU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEPHUPOBATH TMOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIUHU, MEPUOTUYECKUE
(GyHKLNH, TPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaUeHNnEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U ILEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMH C HaTypajJbHBIM M LIEJBIM MOKa3aTeseM, rpaduk
KOpHs N-O CTEeNeH! KaK (pyHKIUU 0OpaTHOH CTENEHU C HaTypaJlbHbIM IIOKA3aTEeNeM;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTu4yHas W ApoOHO-MHMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: MOKa3aTelbHas M Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIOJIb30BaTh UX I'paUKNU 7S peIeHUs] ypaBHEHUI;



CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUUYECKUX (DYHKLIMN YHUCIOBOTO apryMeHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 MCCIEAOBAaHHS MPOIECCOB M 3aBUCUMOCTEH TpU
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB U PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hayana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHIMU: apupMeTHYecKass U reoMeTpudecKas Mmporpeccus,
0eCKOHEUHO yObIBarolIasi FreOMETpUUECKasi MPOrpeccHsl, TUHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU VI PELICHHs PealbHbIX 3a7a4 MPUKIATHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBAaTH MOHATHUSAMH:  IIOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPAaHUUYEHHBIE TIOCIIEJ0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHalTN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CBOOOJHO ONEpPUPOBATH IOHATUEM: (DYHKIMS, HENpepbIBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIUIs peILICHHs 3a1a4;

CBOOOJHO ONIEpUpPOBaTh MOHATUAMU: II€pBas M BTOpas MPOM3BOJAHBIE (DYHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, [POU3BEIEHHUS, YacCTHOTO M KOMIIO3UIUHM JIBYX
(GyHKUNH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKLINH;

UCIIOJIb30BaTh T€OMETPUUYECKUH U (PU3NUECKUI CMBICI POU3BOJHOM /7S peIlIeHHs 3a/1a4.

MHuoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ui ONUCAHUs peabHBIX MPOIECCOB
U SIBJICHUH, IPY PELICHNH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: OIpEIcIieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PpABHOCWIIBHBIE YpPaBHEHHS H
HEPaBEHCTBA.

K konmy oOyuenust B11 KJjacce OOydYarOMIMICS TIOJIYyYUT CICAYIONIUE TPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTeMaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: HATYpPaJIbHOE M 1I€JI0€ YHUCIO, MHOXECTBA
HATYpaJIbHBIX U IIENBIX YHUCEI, UCIOIb30BaTh NMpU3Haku aenumocty nensix yrucen, HOJ[ u HOK
HaTypalbHbIX YHCEIN I PELICHUs 3a1a4, IPUMEHATh aroput™ EBkinaa;

CBOOOJHO ONEPUPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3alIMChIBATh HATypaJbHbIC YUCIIA
B Pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJHO ONEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YMCIO U MHOMKECTBO KOMIUIEKCHBIX
quces, MPeICTaB/IATh KOMIUIEKCHbIE YHcia B alreOpandeckol U TPUTOHOMETpUYECKOH (opme,
BBITOJIHATH apU(PMETUYECKHE OTIEpallii C HUMHU U N300pakaTh Ha KOOPIUHATHOM MJIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HPpPALMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOT'O YPaBHEHUS;

CBOOOJHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HEo0XoAuMBbIe (POPMYITBI IS pEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMbI M CUCTEMBI-CIICICTBUS, HAXOAUTh PEUICHUSI CUCTEMBI U COBOKYITHOCTEH
pallMOHAIBHBIX, WPPALUOHANBHBIX, IIOKA3aTENbHbIX W JIOrAapU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;



pemaTh palfoHANbHbIE, HUppalMOHAIbHBIE, IIOKa3aTelbHbIe, JorapupMmuyeckue u
TPUTOHOMETPHUYECKNE YPAaBHEHUS 1 HEPABEHCTBA, CO/IEPIKAIINE MOAYIIN U TapaMEeTPBI;

NPUMEHSATH TpaguuecKiue METOIbI ISl PELICHUs] YPaBHEHUH 1 HEPAaBEHCTB, a TaKXkKe 3a/1a4
C rmapameTpamu;

MOJICNIUPOBATh PpEAIbHbIE CUTYallud Ha S3bIKE aiureOpbl, COCTaBIATH BBIPAKCHUS,
yYpaBHEHUs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4M, HCCIEIOBATH ITOCTPOCHHBIC
MOJIENIU C UCIIOJIB30BAHMEM alllapaTa ajareopbl, THTEPIPETHPOBATH MOJTYYESHHBINA PE3yNIbTaT.

DOyHKuuM U rpapukm:

CTPOUTH TpapUKH KOMIO3ULIUHU (PYHKIUI C TOMOIIBIO 3JEMEHTApHOTO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UITUH ABYX (DYHKITHI;

CTPOUTH TEOMETpUYEeCKHe O00pa3bl ypaBHEHWH H HEPABEHCTB Ha KOOPIMHATHOU
IUTOCKOCTH;

CBOOOJHO OTIEPHPOBATH MOHATHAMMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

HNPUMEHATh QYHKINH [T MOACTUPOBAHUS M UCCIIEIOBAHMS PEATbHBIX ITPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

UCTIONIb30BaTh TPOW3BOMHYIO ISl HCCIIEAOBaHMSA (QYHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJUTh HanOOJIbIIICE U HANMEHBIIIEeE 3HaYCHNS (YHKIIMN HEMPEPHIBHOM Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXICHUS HAWIYYIIEro PEIleHUs B MPUKIAIHBIX, B
TOM YHCIIE COLMAIBHO-3KOHOMHUYECKHX, 3aJadax, Uil ONpPEACICHUS CKOPOCTH W YCKOPEHUS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKoM;

CBOOO/IHO OIIEPHPOBATh MOHATUSIMHU: IEPBOOOPa3Hasi, ONpeACIEHHBII HHTETPall, HAXOJUTh
epBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMUCIATH MHTErpan mo ¢opmyne HproroHa-
JlelOnuma;

HaXOJUTh IJIOUIA]IU TNIOCKUX QUTYp U 00BEMBI TEJT ¢ TOMOILBIO UHTETPaa;

UMETh TIPEJICTaBICHHE O MaTeMaTHYECKOM MOJICIIMPOBAHUU HA TPHUMEPE COCTABICHUS
nuQdepeHIaIbHbIX YpaBHEHUH;

pemars MpUKIagHbIe 33/1a9d, B TOM YHCIIE COMUATbHO-3KOHOMUYECKOTo M (pU3n4ecKoro
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOT0 aHaIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC

Ne
n/n

HaumeHoBaHuepasiejioB u
TeMIIPOrpaMMBbl

KoanuyecTBo4acos

Bcero KonTtpoabHbiepadoThI

IIpakTnyecknepadoThl

DJIeKTPOHHbIE

(uugposbIe)
o0pa3oBaTebHbIEpecypChl

MHOX€ECTBO NEUCTBUTENBHBIX
yucesl. MHOrOWIEHBI.
PaunonanbHbIe ypaBHEHUS U
HEPABEHCTBA.
CucreMbUIMHENHBIXypaBHEHUI

24

Oyuknun u rpaduku. CrenenHas
GYHKIHS ¢ IETBIM MoKa3aTeaeM

12

Apudmerndeckuii KopeHb N-0it
CTETIEHHU.
UppannonaibHbIeypaBHEHUS

15

[TokazaTenpHasHyHKITHS.
IToka3arenbHbIEypaBHEHHUS

10

JlorapudpmuueckashyHKIIHS.
JlorapugmuuecKkueypaBHEHUS

18

TpUroHOMETPUYECKUEBBIPAKEHUS
U ypaBHCHUS

22

ITocnenoBaTenbHOCTH U
POTPECCUU

10

HenpepoiBHbIe) yHKIIHH.
[TpousBogHas

20

[ToBTOpEeHme, 0600IIECHNE,
cHCTeMaTH3aII3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KUIIACC

Ne

n
/

I

HauMmenoBanue
pa3nesioB u
TEMIPOrpaMMbl

KoanuecTtBouacoB

Be KonTtpoabHubie

ero  padorsl

IIpakTHYecKku
epadoThI

DJIeKTPOHHbBbIE
(uudposbIe)
o0pa3oBaTeJIbHbI
epecypcsl

Uccnenosanue
byHKIMi C
ITOMOUIBIO
IIPOU3BOJHOMN

22 1

[TepBooOpaznas
W MHTErpal

12 1

I'paduxu
TPUTOHOMETpHYE
CKUX (DYHKIIUH.
Tpuronomerpuye
CKHe
HEpPaBEHCTBA

14 1

HppannoHanbHsbl
c,
MoKa3areabHbIe U
JorapupMuIecK
Ve HepaBeHCTBa

24 1

KommnekcHrieun
cia

10 1

Harypanbnsle u
Lenblevyncia

10 1

Cucremsl
parroHaTBHBIX,
UppanoHaIbHbI
X
MOKa3aTeIbHBIX
"
JorapupMuIecK
WX YpaBHEHHI

12 1

3amaun ¢
rnapameTpamu

16 1

[ToBTOpEHHUE,
000011IcHNE,
CHCTEMAaTHU3alHs
3HAHHUH

16 2

OBIIEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

136 10




