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IlosicHuTeILHAS 3aMUCKA

VY4eOHbIii Kypc «Anredpa M Havajla MaTEMAaTUYECKOTO aHAIHM3a» SBJSCTCS OJHUM U3
HamOoJee 3HAYUMBIX B TporpamMMe cpeaHero obmero oOpa3oBaHUS, MOCKOIBKY, C OJHOMN
CTOpPOHBI, OH OO0ECIEeYMBACT WHCTPYMECHTAIBHYIO 0a3y M U3YYCHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (hOPMUPYET JTOTHUUYECKOE U aOCTPAKTHOE MBIILICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOTUMOM JIJIsi OCBOCHHS WH(POPMATHKH, OOIICCTBO3HAHHSI,
HUCTOPUH, CIOBECHOCTH W JPYrUX JUCHUIUIMH. B pamkax mgaHHOTO Y4eOHOTO Kypca
oOydaromuecsi OBIIQJICBAIOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOM TOCTIKEHUS B MaTeMaTHIECKOU (popme.

VY4eOHbIi Kypc anreOpbl ¥ Hayal MaTeMaTUYECKOTO aHaIM3a 3aKJIaJAbIBACT OCHOBY JUIS
YCICITHOTO OBJAJCHUS 3aKOHAMU (DHU3UKK, XUMHUH, OHWOJIOTWH, TOHHMAaHHUS OCHOBHBIX
TEHJCHIIMA PAa3BUTHS IKOHOMHUKHA W OOIIECTBEHHOW KM3HU, MMO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IMU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIB30BaTh HUX IS
JTanbHENero oOpa3oBaHWs M B TOBCEIHEBHOW JXKM3HU. B TO ke Bpems oOBiajneHue
a0CTPaKTHBIMH ¥ JIOTHYECKH CTPOTUMHU KOHCTPYKIUSIMH aJITeOpbl H MATEMAaTHISCKOTO aHAJIN3a
pa3BHBACT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HCTHHHOCTH, JIOKa3bIBATh
YTBEPIKICHHSI C TTOMOIIBI0 MHIYKIIUU U PaCCyXaTh JSTyKTHBHO, HCIIOJIH30BaTh 0000IICHIE U
KOHKPETHU3allio, a0CTparupoBaHWe W aHAJIOTHIO, (OPMHpYeT KpPeaTMBHOE W KPUTHYECKOE
MBIIILICHHE.

B xozxe u3yuenus yueGHOro kypca «Asredbpa W Hayala MaTeMaTUYECKOTO aHaU3a»
oOyJaroniyecss TOJIyJaloT HOBBIM OTBIT PEHICHUS TPHKIATHBIX 3a7a4, CaMOCTOSTEIHLHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKUX MOJENCH pealbHBIX CHTYAIlMid, WHTEPIIPETAUN TMOJTydSHHBIX
pEIICHUI, 3HAKOMSTCS C MPUMEPAMHA MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJIE, HAYKE H
HCKYCCTBE, C BBIAOIIUMHUCS MAaTEMAaTHUYCCKUMHU OTKPBITHSIMHU H UX aBTOPAMH.

VY4eOHbIil Kypc 00J1aaeT 3HAYUTENBHBIM BOCHHTATEIFHBIM MOTEHIIHAIOM, KOTOPBIH
peanu3yeTcss Kak 4Yepe3 ydeOHBIH maTepuali, CIocOoOCTBYIOMUNA (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHs, TaK W dYepe3 chnenuduky y4eOHOW  JEATEIBbHOCTH, TpeOyromei
MPOJOJDKUTEIFHON — KOHIIGHTpPAIlMd ~ BHUMAaHUS, CAaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 3a TOJTy4dECHHBIN pe3ybTar.

B ocHoBe MeTomuku oOydeHHs anreOpe M HadajsaM MaTeMaTHYECKOTO aHaIHM3a JICKUT
JeSTEITbHOCTHBIN MIPUHIIUT 00y4YEHHUSI.

B crpykType ydeOHOro Kypca «Ajirebpa M Hayala MaTEMaTHYECKOTO aHaIHM3a»
BBIJICTICHBI CJICIIYIONIUE COJCPIKATEIEHO-METOIMUECKUEe JUHUH: «Yucia W BBIYHACICHUN,
«DyHKIMU U rpadukm», «YpaBHEHUSI M HEPABEHCTBA», «Hauana mMaTeMaTH4ecKOTo aHaIM3ay,
«MHOXeCTBa ¥ JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOINYCCKHAE JIMHIH U3y4aroTCs Ha
MPOTSDKEHUU JBYX JIET OOydYeHHsS Ha YpOBHE CpPEIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO
JOTIONTHSISL IPYT JIpyra M TOCTENEHHO HACHIMA’SCh HOBBIMH TEMaMU W pasnenamu. JlaHHBINA
YYEOHBI KypC SBJISICTCS WHTETPATHUBHBIM, ITOCKOJBKY OOBEAMHSET B cebe coJepiKaHHe
HECKOJIbKUX ~ MAaTeMaTHM4YeCKMX JHUCIUIUIMH, TaKUX Kak ainredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHallu3, TEOPUs MHOXKECTB, MaTeMaTHUECKas JIOTUKa u pyrue. [1o mepe Toro
Kak 0Oyuarommecs OBJIQJICBAIOT BCE 0o0Jiee IMIMPOKHMM MAaTEMaTHYECKUM alllapaToM, Y HHUX
MOCIIEIOBATEIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYHO
MO/JIENIb PEabHON CHTYaIluH, IPUMEHSATH 3HAHUSI, TTOJyYCHHBIC ITPH U3YYECHUH Y4eOHOTO Kypca,
JUI PEIICHUs CaMOCTOSITENbHO CQOPMYITHPOBAHHOM MaTeMaTH4eCKOW 3aJadd, a 3aTeM
HWHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenpHO-MeTOAMYECKass  JIMHUSL  «Yucma W BBIYHMCICHHS»  3aBEpIIacT
(hopMHUpOBaHNE HABBIKOB HCIIOJIB30BAHMS JEHCTBUTENBHBIX YMCEN, KOTOpOE OBIJIO HAYaTO Ha
ypOBHE OCHOBHOTO 0o0riero oopasoBanus. Ha ypoBHe cpemHero obuiero odpasoBaHusi 0ocoboe
BHUMaHHE yjaensieTcs (GOPMUPOBAHHIO HABBIKOB PAIllHOHAILHBIX BBIYMCIICHUH, BKIFOYAIONINX B
ce0s MCMOJIb30BaHKE Pa3IMUHbIX (OPM 3alKCU YHCIa, YMEHHUE JeaTh MPUKUIKY, BBITTOIHSITh
npUOJIMKEHHBIC ~ BBIUMCIICHUS,  OLCHUBATh  YHCJIOBBIC  BBIp@KEHHS,  paboTaTh  C
MaTeMaTUYECKUMHU KOHCTaHTaMU. 3HAKOMbIE 00yJarOIIUMCSI MHOXECTBA HATYPAIbHBIX, I[CITBIX,
paIMOHATIBHBIX U JACWCTBUTENBHBIX YHCEN JOTOIHIIOTCS MHOKECTBOM KOMILIEKCHBIX uncel. B



KaX/IOM U3 3THX MHOXKECTB PacCMaTPHBAIOTCS CBONCTBEHHbBIE €My CIeUM(UYECKUe 33aJauu U
oTiepaluu: JeJICHNUEe Haleso, OTIEPUPOBAHNE OCTATKAMHM HAa MHOXECTBE LEJIBIX YHCEN, 0COObIe
CBOMCTBA pAallMOHAJBHBIX M HPPAIMOHAIBHBIX YHUCEN, apu(MeTHYecKue OTepaluu, a TaKKe
W3BJICUEHUE KOPHS HATYpAIbHOM CTENEHM HAa MHOXECTBE KOMILICKCHBIX yHcel. brmaromaps
MOCIIEIOBATEIbHOMY — PAaCIIMPEHUI0  Kpyra  HCHOJBb3yeMBIX YHCEI W 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~HX TIPUMEHEHHs [UId pEIICHUS pa3IM4yHbIX 3a1ad  (GopMHpyeTcs
MPEJCTAaBICHUE O EIWHCTBE MaTeMaTHKH KaK HayKd U e€ POJM B IOCTPOCHUHM MOJIeNIei
pPEATBHOTO MUPA, IIHPOKO MCIIOJIB3YIOTCS 0000IIEHNE ¥ KOHKPETH3AIIHSI.

JIuaus «YpaBHEHUS U HEPABEHCTBa» PEaM3yeTcs Ha MPOTSHKEHUU BCETO OOy4eHUs Ha
YpOBHE CpeaHero ooOmero o0pa3oBaHHs, MOCKOJIBKY B KaXAOM paszzaene I[IporpamMmer
MPEIYCMOTPEHO PElIeHHEe COOTBETCTBYIOIINX 3a1ad. B pe3ynbpTare oOydaroniuecs: OBIaeBaroOT
Pa3IMYHBIMU  METOJIaMU  PCIICHUS PAMOHAIBHBIX, HWPPANUOHAIBHBIX, IOKA3aTEIbHBIX,
norapu(MUIECKUX ¥ TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB U CUCTEM, a TAKKe 3ajad,
cozepkamux napamerpsl. [lomydeHHbIe yMEHUS IIHUPOKO HCIIONB3YIOTCS MPH HCCIICOBAHUN
GYHKIMH € TIOMOIIBIO TPOWM3BOJTHOW, IPH pEHICHWH TPHUKIATHBIX 3a7ad M 3a7ad Ha
HaXOXJeHHE HauOOJBIINX W HAWMMEHBbIIWX 3HAa4eHWH QyHKIuH. [laHHas copepikaTerbHas
JVHHS BKIIIOYaeT B ce0sl Takke (POpPMHUPOBAHWE YMEHWH BBIIOJHATH pacuéTsl 1Mo (opmymiam,
npeoOpa3oBaHusl PAMOHAIBHBIX, MPPAUOHAIBHBIX M TPUTOHOMETPHUECKUX BBIPAKECHUH, a
TaKXKe BBIPAXECHUH, COJEpXKAIIUX CTemeHH W JyorapudMmel. braromaps HW3y4eHUIO
anreOpanvyeckoro MaTepuaja TPOUCXOANT JajbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJICHHUS 00ydJaromuxcs, GOpMUPYIOTCS HaBBIKU JACTyKTUBHBIX PACCYXICHHM,
paboTHI C CHMBOJIBHBIMH (POpMaMu, TIPEICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCIMOCTEH B BHJIE
paBeHCTB U HepaBeHCTB. Auredpa mpeiaraeT 3QQGEKTUBHbIE WHCTPYMEHTHI Ul PELICHHS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ]la4, HArJSTHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH
KaK s13bIKa HayKH.

ConepxaTenpHO-MeTOqIeCcKast THHUS «DYHKIIUH U TPaQHUKI» TECHO MEPEeIuIeTaeTcs C
OPYTMMU  JUHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICIE  3a4aéT
MOCJIEIOBATENIBHOCT, ~ M3Yy4EHHMS  MaTepuana. M3ydeHue CTeneHHOW, TOKa3aTeIbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUECKUX (DYHKIUMN, X CBOMCTB U rpapUKOB, NCIOJIL30BAHNE
GyHKIME Uil perieHusl 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U PealbHOM JKU3HM TECHO
CBSI3aHO KaK C MaTEeMAaTUYECKUM aHaJIN30M, TaK U C PElIEHHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
sToM OOJIBIIIOE BHUMaHUE yAeIseTcss (OPMUPOBAHWIO YMEHHUS BBIpaXKaTh (HopmyrIamMu
3aBUCHUMOCTHU MEXIY PA3IMYHBIMH BEIMYMHAMH, UCCIIEI0BATh MOIY4YeHHbIE (DYHKIH, CTPOUTH
ux rpaduxu. Martepuan 5TOH coJep)KaTEJIbHON JMHUM HAlleJIeH Ha DPa3BUTHUE YMEHUH H
HABBIKOB, MO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXKJy BEIMYMHAMM B Pa3iMdHON (opme:
aHAJIMTUYeCKOM, Trpaduyeckol u cinoBecHoil. Ero wusyueHume cmnocoOCTByeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  OOOOLIEHHI0O M KOHKPETH3aIuH,
HCIO0JIb30BAHUIO aHATIOTHA.

CopepxarenbHas nuHUs «Hauana MaTreMaTH4eCKOTo aHaIn3a» MO3BOJISET CYILIECTBEHHO
pacIIUPUTh KPYr KaKk MAaTeMAaTUYECKUX, TaK U MPUKIAIHBIX 33a]a4, JOCTYIMHBIX 00y4Yaronmmcs,
TaK KaK y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTD I'paUKH CIOKHBIX (DYHKITH, ONPEIeNsTh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIITH TUIOMAau pUryp u oObEMBI Tell, HAXOIUTh
CKOPOCTHM M YyCKOpeHHus TmpoueccoB. [laHHas coaep:kaTenbHasi JIMHUS OTKPHIBA€T HOBBIE
BO3MOHOCTH TOCTPOCHUS MAaTeMAaTUYECKUX MOJIENeld pealbHbIX CHUTYyallMi, TO3BOJSET
HAaXOJUTh HAWIy4YIllee pElIeHHWE B MPUKIAJHBIX, B TOM YHUCIE COIHAIBHO-?PKOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHUYECKOTO aHajHu3a CIIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (HOPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUIA
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH B Hayke, TEXHHKE U HCKYCCTBE.
OOyyaromuecss Y3HAaIOT O BBIJAIONIMXCS pe3yJbTaTaX, IOJIYYEHHBIX B XOJE pa3BUTHUS
MaTeMaTHKHU KaKk HayKH, 1 00 UX aBTOpax.

CopepxatenpHo-MeTOAMYECKass NTUHUS «MHOXKeCTBa M JIOTHKa» BKJIIOYAaeT B cedd
AJIEMEHTHl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTaBJICHHs MTPOHU3BIBAIOT BECh KYpPC LIKOJIHHOW MAaTeMAaTHKH U TpesararoT Hawnboiee
YHHUBEPCATbHBINA $3bIK, OOBEAMHSIONMMUNA BCE pa3lieibl MaTEeMATHKU W €€ TPUIIOKEHUH, OHU
CBSI3BIBAIOT pPa3HbIE MaTEMaTHUYECKHE MAWUCHUIUIMHBI W WX MPHUIOKEHUS B €AMHOE IeNoe.



[TosTOMy Ba)KHO J1aTh BO3MO>KHOCTH OOy4aromemycs MOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIH
SA3BIK COBpeMeHHOﬁ MAaTCMaTUKW U HUCIIOJIB30BATh €TI0 JJIA BBIPAXKCHUA CBOUX MEICJIEH. I[pyI‘I/IM
BAKHBIM IIPU3HAKOM MAaTE€MATHKU KAK HAyKU CIEyeT IPU3HAThb CBOWCTBEHHYIO €M CTPOrOCTb
00OCHOBaHMH M CIEIOBaHHME ONPEACIAEHHBIM TpaBWJIaM IOCTPOEHHS JOKA3aTENbCTB.
3HAKOMCTBO C JIEMEHTAMU MaTEMaTHYECKOW JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBIIJICHU S 06yqafoumxc;1, IMMO3BOJISICT UM CTPOUTH CBOU PACCYKIACHHA HAa OCHOBC JIOTHYCCKHUX
npaBui, GOpMUPYET HABBIKM KPUTHUECKOTO MBIIIICHUS.

B yuebHOM Kypce «AnreOpa W Hadanma MaTEeMaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT
OCHOBBI MaTeMaTn4eCcKoro MOJC/IIMPOBAaHMA, KOTOPBIC IMPpU3BAaHbI CIoCcOOCTBOBATH
(OpPMHPOBAHHMIO HABBIKOB TOCTPOCHUS MOJECIICH PeallbHBIX CUTYAIlMid, HCCICIOBAHUS 3TUX
MoOJIeNield ¢ TMOMONIBI0 ammapara anredpsl M MaTeMaTHYecKOro aHalnu3a, WHTepIpeTalnu
IMMOJIYYCHHBIX PE3YJIbTATOB. Takue 3aJaHusl BILJICTCHBI B Ka)KI[I:Iﬁ H3 pasjaCsioB IpOrpamMmal,
MOCKOJIBKY BECh MaTepuas y4eOHOTo Kypca MUPOKO UCHOIB3YeTCs ISl PeIICHHs TIPUKIIaIHBIX
3amad. [lpm pemeHnn peanpbHBIX TPAKTUYECKUX 3a7ad  OOydaromIuecs pa3BHBAIOT
HaOJIO/IaTeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIB30BAThH
aHaJIOTHIO, 0000IIaTh W KOHKPETH3HPOBATH Mpodiemy. JlesTensHoCTh 1m0 (HOpPMUPOBAHHIO
HABBIKOB PEIICHHUSI MPHUKIIAIHBIX 33/1a4 OPTaHU3yeTCs B MPOIIECCE U3YUEHUS BCEX TEM yu4eOHOTO
Kypca «AnreOpa 1 Hadama MaTeMaTHYECKOTO aHAIIN3a.

Ha wuzyuenune yueOGHOro kypca «Anredpa M Hayajla MaTEMaTHYECKOIO aHaJIHU3a»
otBoauTcs 272 yaca: B 10 kmacce — 136 gacoB (4 yaca B Heaento), B 11 kiacce — 136 vacos (4
yaca B HEJIEIIO).

Conepxanue 00yyeHust

10 KUIACC

Yuca v BbIYUCIEHUSA

Pannonanpubie uncna. OOBIKHOBEHHBIE U AECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue npodu. IlpuMenenue apobel U MPOLEHTOB AJS PElIeHUs] MPUKIAIHBIX 3a7a4
W3 Pa3IMYHbIX OTpaciel 3HAaHUM U peaIbHOM JKU3HU.

JlelicTBuTenbHBIE YKclia. PaninoHaabHbIE U UPPAMOHAIIBHBIE Ynciia. Apu(MeTHIECKIe
omnepaluud C JCUCTBUTEIbHBIMU YHCIaMU. Moaylb NEUCTBUTEIBHOTO YMCIA U €r0 CBOWMCTBA.
[IpuOmmkEHHbIE BBIYMCICHUS, MpaBHJa OKPYIJIGHHs, NPUKHIKA M OIEHKa pe3yiabTaTa
BBIYMCIICHUH.

Crenedb ¢ LelbIM HokazareileM. bunom Hrrotona. Mcmonb3oBaHue moaxomsiei
(dbopMBbI 3anucu ACHCTBUTEIbHBIX YMCEN JUISl PELICHHs MPAaKTUYECKUX 3a/1a4 U MPEACTaBICHUS
JTAHHBIX.

ApubMeTnuecKknii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTRBA.

Crenenb ¢ pauMoOHaJIbHBIM [OKAa3aTelIeM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm uucna. CoiictBa orapudma. JlecsiTuuHble U HaTypallbHbIE TOTapU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC YUCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHMCJIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUs-ClIeACTBUs. HepaBeHCTBO, perieHue HepaBeHCTBa.

OcHOBHBIE METOABl pEIHIeHHUS IEeNbIX H APOOHO-pAlMOHANBHBIX ypaBHEHHH U
HEpaBEeHCTB. MHOroOuJIeHbl OT OJHON NepeMeHHOW. JleneHne MHOrousjgeHa Ha MHOTOWIEH C
octaTkoM. Teopema be3y. MHorousnens! ¢ niensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHU, COAEPIKANTUX CTEMCHH U KOPHH.

Uppaumnonanbusle  ypaBHeHHs. (OCHOBHBIE METOJBl PEUIEHUS UPPALMOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHHUS TOKA3aTEIbHBIX YPABHEHHI.

[IpeoOpazoBanue BEIpaKEHUH, COIEPIKALIIUX JOTapU(DMEIL.

Jlorapudmuueckue ypaBHeHHS. (OCHOBHBIE METOJBI PELICHHUS JOTaPHUPMHUUESCKUX
YPaBHEHUHU.



OcHoBHbIe TpUroHomerpuueckue Gopmynsl. [IpeoOpazoBaHHe TPUTOHOMETPHUUECKUX
BBIpaXXEHUH. Perienue TpuroHoMeTpuyYeCKUX ypaBHEHHM.

Pemrenne cucreM JNMHEMHBIX ypaBHEHHMH. MaTpuia CHCTEMbl JIMHEMHBIX YPAaBHEHUI.
Onpepenurens MaTpullbl 2X2, €ro TEOMETPUYECKHMH CMBICI M CBOMCTBA, BBIYUCIICHHE
€ro 3HaYCHMs, NPUMEHEHUE ONPEICIIUTENS Ul PELICHUS CHCTEMbl JMHEMHBIX YpaBHEHMI.
Pemenue mpukmaaHbIX 3a1ad ¢ MOMOIIBI) CHUCTEMbI JIMHEMHBIX ypaBHeHHU. MccnenoBanue
IMOCTPOECHHOW MOJIENH € MMOMOLIBIO MATPHUILL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIEH PEeabHOM CUTyalluu C IIOMOIIbIO YPaBHEHUH U
HepaBeHCTB. lIpuMeHeHue ypaBHEHUI M HEPABEHCTB K PELICHHI0 MaTeMaTHYECKUX 3ajad U
3aJ1a4 U3 pa3IM4HbIX 00JaCTe HayKU U pealbHOM JKU3HMU.

DyHKUUHN U rpaGuKU

Oynkius, crnocoObl 3aganus QyHkuuu. B3ammuao obOpatseie ¢yHkimu. Kommosuius
¢bynkuuit. 'paduk pyHkumu. DneMmeHTapHbIe Tpeodpa3zoBaHus rpaduKoB (yHKIIUHA.

OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHud @yHkuuu. Hymn ¢yHkumm.
[IpomexyTku 3HaKonocTostHCTBA. YéTHble M HeuéTHble (yHKIMH. [lepuonnyeckue GyHKUINU.
[IpomexyTk MOHOTOHHOCTH (PYyHKIIMHU. MakcUMyMbl 1 MUHUMYMbI QyHKIMH. Haubomnbiiee u
HauMeEHblIIee 3HaueHus1 QyHKIMH Ha IPOMEKYTKE.

Jluneiinas, kBagpaTuuHas U IpoOHO-THHEHHAS QYHKIIMHA. DIEeMEHTapHOE UCCIIeI0BAHNE
Y MTOCTPOCHUE UX TPadUKOB.

Crenennasi (yHKIHSI C HATYpaJIBHBIM M IIENIBIM TOKa3zareneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa M rpa@uk KOpHS n-oil creneHu Kak (YHKIMH OOpaTHOW CTENEeHHM C HaTypalbHBIM
IMOKa3aTeseM.

[lokazarenpbHass U Jorapupmuueckas (QyHKIMM, UX CBOHCTBAa U  TrpaduKu.
Hcnonb3oBanue rpadukoB QyHKIHMHI 1715 pelieHusl ypaBHEHHH.

Tpuronomerpuueckasi OKpPY)KHOCTb, OTpEIEIEHUE TPUTOHOMETPUUYECKUX (PYHKIIHIMA
YHUCJIOBOTO ApryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBbIX Ipoleccax M sBieHuax. [paduku
peabHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajim3a

IlocnegoBaTeIbHOCTH, CIIOCOOBI 3aJaHus OCJIEIOBATEILHOCTEMN. Meton
MaTeMaTH4eCKOM MHAYKUMU. MOHOTOHHBIE M OIpaHHYEHHBIE MOCIeN0BaTeNbHOCTH. VcTopus
BO3HMKHOBEHHS MAaTEMaTHUYECKOT0 aHAJIN3a KaK aHajJnu3a OECKOHEYHO MaJblIX.

Apudmernueckas ¥ TeOMeTpUuYecKas Mporpeccuu. beckoHedyHO  yObIBaromias
reoMerpuueckas mnporpeccus. CymMma 6eCKOHEUHO YOBbIBAIOIIEH reOMETPUUYECKON MPOrpeccu.
JIuHeWHbII W SKCHOHEHIMaNbHbIA pocT. Yuciao e. dopmyna CIOXKHBIX MPOIEHTOB.
Hcnonp30Banue Nporpeccuu JUisl pelieHrs pealibHbIX 3a]a4 IPUKIIATHOTO XapaKTepa.

HenpepeiBHble QyHKIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI TpaduKOB
¢bynakuumii. CBolicTBa ()yHKIIMH HENMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB IS PELICHUS
HepaBeHCTB. [IpuMeHeHEe CBOMCTB HEMPEPHIBHBIX (DYHKIMH I pEIICHUS 3a/1a4.

IlepBas u BTopas mpousBogHble (yHKIUU. OmnpeneneHue, TEOMETPUUYECKUN U
(buznueckuil CMBICT MPOU3BOAHOMN. YpaBHEHHUE KacaTeIbHOU K rpaduky HyHKIUY.

[IpousBonnbie s1eMeHTapHbIX (QyHKUMKA. [IpousBogHass CymMBbl, MPOU3BEACHUS,
YaCTHOTO U KOMITO3ULIUU ()YHKITH.

MHoxecTBa M JIOTHKA

MHo%xecTBO, Onepaluy HaJl MHOXKECTBAMHU U UX CBOMCTBA. [narpammsbl Diinepa—Benna.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO ammapaTa Jjsi ONUCAaHUS PEATbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO  MaTeMaTHYECKOTO  OObBEKTa,  CIIEACTBUE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIACC

Yucaa v BbIYMCTIEHUS

Harypanbnbie u nensle uucna. [IpumeHeHHe TpPU3HAKOB JSTUMOCTH IIENBIX YHCEl,
HamOombIMii 00t nenurensd (nanee — HOJl) u naumensinee oomiee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKInaa 1s penieHust 3a/1a4 B MEJbIX YMCIax.



Kommuiekcuple uwmcna. AnreOpamdeckas W TPUTOHOMETpHUECKas (OpPMBI  3alHCH
KOMIUIEKCHOTO Yncia. ApupMETHYECKHE ONEepalui ¢ KOMIUIEKCHBIMU yuciamu. M3o0paxenne
KOMIUJIEKCHBIX YHMCEJ Ha KOOPAMHATHOM IuiockocTh. Popmyna Myaspa. KopHu n-oil crenenu
U3 KOMIUIEKCHOTo uucia. [IpuMeHeHne KOMIUIEKCHBIX YHWCeN Ui pelIeHUs (PU3MUYECKHX M
reOMETPUUYECKHX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema M COBOKYIMHOCTb YpPaBHEHMM U HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEICTBHsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEHl TPUrOHOMETPUUECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOU
OKPYXHOCTH. PenieHue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBI  pEUIEHUS] CUCTEM U  COBOKYIHOCTEH  palMOHAJIBbHBIX,
MppalMOHANIbHBIX, TOKAa3aTEeNIbHBIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKHUX 3a/1a4 U
3a/lad U3 pa3iMuHbIX oOnacTel HayKM W peajbHOM MW3HU, MHTEPHpETanus MOJyYeHHBIX
pe3ynbTaTOB.

DyHKIUHA U TpaGUKU

I'padux komnozunmm pyaknuid. ['eomeTpudeckne oO6pa3sl ypaBHEHHH 1 HEPABEHCTB Ha
KOOPJIMHATHOM MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmueckne meronsl pelieHuss ypaBHEHUN M HepaBeHCTB. ['paduueckue MeTompl
penieHus 3a1ad ¢ napameTpaMH.

Hcnonws3oBanne rpadmkoB (yHKIUN TSI UCCIICIOBAHUS MPOIIECCOB M 3aBHCHMOCTEH,
KOTOpbIE BOZHUKAIOT MPHU PELUICHUH 33/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U pealbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajim3a

[IpuMeHeHre TPOM3BOMHONM K HCCIENOBaHWIO (YHKIIMH Ha MOHOTOHHOCTh |
skcTpeMyMbl. HaxoxaeHne HanOOoIbIIEro 1 HAUMEHBILETO 3HAU€HUH HENmpephIBHON (DYHKIIMH
Ha OTpPE3KeE.

[IpuMeHeHre NMPOU3BOJHOM Il HAXOXKACHUS HAWIYYIIErO PELICHUsS B IPUKIATHBIX
3a/avax, JJis OMNpeAeNeHUs] CKOPOCTH W YCKOPEHHs Mpollecca, 3aJaHHOTO (GopMysnoN uiu
rpaguKoM.

[TepBooGpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3Hbie 371eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXKAeHUS TIEPBOOOPA3HBIX.

WNurerpan. I'eomeTpuyeckuil CMbICI HHTErpajia. BplunciieHne OnpenesnéHHoro
uHTerpana o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpana s HaxXOXKICHHUS IUIOWAAEeH MIOCKUX (Guryp u o0bEMOB
F€OMETPUYECKHUX TEJ.

ITpumepst peleHuit muddepeHnanTbHBIX YPaBHEHHUI. MaremaTtuueckoe
MOJENUPOBAHUE PeabHBIX MPOILIECCOB C MOMOIIBIO U(depeHIInaTIbHbIX YPABHEHHIA.

IInanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 Kypca «ajaredpa u HayaJjia
MaTeMATHYeCKOro aHaau3a» (yriy0JeHHblil YPOBEeHb) HA YPOBHE CpPeIHero 00mero
o0pa3oBaHus

1) rpaKkIaHCKOro BOCIUTAHHUS:

COPMUPOBAHHOCTh TPAKMAAHCKONW MMO3UIUU OOYYaIOIIEerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIeHA POCCHHCKOTrO OOIIECTBa, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaxX
GYHKIIMOHMPOBAHKS Pa3IUYHBIX CTPYKTYp, SBJICHHM, MPOILEAYp TPaXKJAaHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI U JPYro€), YMEHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMU HHCTHTYTAMHU B
COOTBETCTBHUH C MX (DYHKIIUSAMH U Ha3HAUYCHHEM;

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

cOPMUPOBAHHOCTH POCCHUICKOMN TPaXKIaHCKON HUACHTUYHOCTH, YBOKCHHS K TPOILIOMY
M HACTOSIIEMY POCCHICKONH MaTreMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JIOCTHXXCHHUSIM



POCCHICKMX MaTEMAaTHKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, WCIOJb30BAaHUE 3TUX
JOCTIKEHHUH B IPYrUX HayKaxX, TEXHOJOTHX, chpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapojaa, CcPOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NOBE/ICHNUS, CBA3aHHOIO C IPAKTUUYECKUM IPUMEHEHUEM
JOCTHXKEHUM HAyKd M JAEATEIbHOCTBbIO YYEHOIO, OCO3HAHME JMYHOIO BKJAJa B IOCTPOCHHUE
YCTOHYHBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpY, BKJIHOYas O3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJay, pELIEeHUH, pacCyXJeHUH, BOCHPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3IMYHbIX BUOB UCKYCCTBa;

5) ¢pu3nYecKOro BOCHIUTAHNSA:

cOPMHUPOBAHHOCTh YMEHHS NPUMEHSATh MaTeMaTHYeCKWe 3HAHUA B HMHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBbIO
(3n0poBO€ nuTaHUe, cOANTAHCUPOBAHHBIN PEKUM 3aHITUH U OTAbIXA, PEryispHas ¢pusndeckast
aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE NPHU 3aHATUSAX CHOPTHUBHO-03/10POBUTEIBHOMN
JeSITENIbHOCTBIO;

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTHU TPY10J1I00Us1, HUHTEPEC K pa3IMuHbIM chepam
po(hecCHOHATFHON JEATEIEHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oymymield mnpodeccnrt W pearnu3oBBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caMo00pa30BaHNI0 Ha MPOTSDKEHUWM BCEM KHU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B
pELIeHUH MTPAKTHYECKUX 33/1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYyJIbTYphl, MOHUMAaHHE BIUSHHUS COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HAa COCTOSHHME MPHUPOJAHOW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  OSKOJOTMYECKMX  MpoOjeM, OpHUeHTaluss Ha  IpUMEHEHUE
MaTeMaTHUYeCKUX 3HAHWM Ui pelIeHus 3a7a4y B 00JIaCTH OKpY»Kalollel cpeibl, MIaHUpOBaHUE
ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEICTBUN ISl OKPY>KAIOLIEN CPeJibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIECTBEHHOH MPaKTUKH, TOHMMaHUE MaTeMaTUYECKON HayKu Kak chepsl
YEJIOBEUYECKOMN NeATENbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTHU JUJIs Pa3BUTHS LUBUIIN3ALUHY,
OBJIQJICHUE S3BIKOM MaTeMaTUKU M MaTEMaTUYECKOW KyJIbTypOM KakK CpPEJACTBOM IIO3HAHMS
MHpaA, TOTOBHOCTb OCYIIECTBIIATb HPOEKTHYI0 UM HCCIEHOBATEIbCKYI JIEATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

MeTtanpeaMeTHble pe3yabTAThl

Ilo3naBaTebHBIC YHHBEPCAAbHbIC Y4eOHbIE JCHCTBUSA

Ba3oBble 1ornvyeckue geicTBus:

BBISBJIAITh M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKUM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOIIEHUH MeX1y NOHATUAMH, (OPMYIMPOBATh ONPEAEICHUS TMOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpHU3HAK KiIacCU(UKALMU, OCHOBaHMA s 0OOOIIeHus u
CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;

BOCIPUHUMATh, (OpMyIHpOBaTh M MpPeoOpa3oBHIBaTh CYXKJEHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHEIE,

BBISBJIATE MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUHS B (aKTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKAEHUSAX, IMpe/ylaraTb KpUTEpUU Ui BBISABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;



IIPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEP)KJIEHUH (IIpsIMble
U OT MPOTUBHOTO), BBICTPAMBATh apryMEHTAIIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh Croco0 pemieHus yd4eOHOW 3ajaud (CpaBHMBATH HECKOJIBKO BAapUAHTOB
pemieHus, BBHIOMpaTh HamboJee NOIXOAALIMN € YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBare/ibCKue 1eHCTBUA:

HCII0JIb30BAaTh  BONIPOCHl ~ KaK  HCCIIEJOBATEIIbCKMM  HMHCTPYMEHT  I1O3HaHUf,
(dbopMynHpOBaTh BONPOCHI, GUKCHPYIOUINE IPOTUBOPEUNE, IPOOIeMy, YCTaHABINBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIbHO ~CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEAOBAaHUE IO
YCTQHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO  (popmyaupoBaTh OOOOIIEHHMST U BBIBOJABI 10  pe3yibTaraM
MIPOBEJIEHHOTO HAONIO/IEHUS, UCCIIEJOBaHMs, OIIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000OIICHHUIA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE IMPOLIECCA, & TAKXKE BBIIBUTaTh MPEINOI0KEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATE JTeUIIMTH WHOOPMAIINHY, TAHHBIX, HEOOXOJUMBIX ISl OTBETA HA BOMPOC U
JUIS peIlIeHUs 3a]1auH;

BBIOMpATh HMHQOpPMAIMI0 M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTHU3UpPOBaTh M HUHTEPIPETHPOBaTh HWHGOPMALIMIO pPa3IUYHBIX BHAOB U  (QopM
MIpe/ICTaBJICHMUS;

CTPYKTYypUpOBaTh HH(OpMalNIO, TpEeACTaBlIATh €€ B  pa3iduuHbiX (dopmax,
WJUTIOCTPUPOBATH TpadudecKi;

OIICHUBATh HAJEKHOCTh HMHPOPMAIMM IO CaMOCTOSITENILHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHUBeEpPCaJIbHbIE y4eOHblIe N1eHCTBUSA

OO0uenne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M IENIAMU
oOuIeHus, CHO, TOYHO, IPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHChMEHHBIX
TEeKCTax, JlaBaTh IMOSICHEHUS IO XOJy pEeIIeHHs 3aJayd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3ynbTarT;

B XOJIe 0OCYX/I€HHUS 3a/1aBaTh BOIPOCHI MO CYILIECTBY 00CYXIaeMOU TEMbI, TPOOIEMBI,
pelaeMon 3aaun, BbICKA3bIBATh HJIEW, HAICJIEHHbIE HA MOUCK PEIICHHs], CONOCTABIATh CBOU
CYXACHHUS C CYKICHUSIMH JIPYTMX YYaCTHHUKOB JMAIOra, 0OHapyKMBaTh Pa3IMuUe U CXOJCTBO
MO3UIIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEJICTaBIATh PE3yNbTaThl PEIICHUS 3a/1adyM, SKCIEPUMEHTa, MCCIEAOBAaHUsA, POEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3alad TNpPE3eHTAlUd U
0COOCHHOCTEH ayIUTOPUU.

PeryasitTuBHbIC YHHBepcaJbHbIe Y4eOHbIC el CTBUS

Camoopranuszanmsi:

COCTaBJIATh IUIAH, AITOPUTM pPELIEHUs 3a7ayM, BBIOMPATh CIIOCOO peleHHs ¢ y4€ToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBaTh U KOPPEKTUPOBATh
BapHaHTHI PELICHUH C yYETOM HOBOM MH(pOpMaILIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJIEKT:

BJIa/IeTh HaBBIKAMU II03HABATENbHOW pe(ieKCcMM KaK OCO3HAHMS COBEpIIaeMbIX
JeWCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3yAbTaTOB, BIAAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YJIbTaTa PEUICHUS MaTEMAaTUYECKON 3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a1a4d, BHOCUTH
KOPPEKTHUBBI B JESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAaHHBIX, HAHJAEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3ylbTaTa WEIW M YCIOBUSAM, OOBSCHATH MPUUYHHBI
JOCTUXKEHUSI WJIM HEJOCTWXKEHUS pPEe3ylIbTaTOB JEATENbHOCTH, HAXOAWTh OHIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MOHUMATh M UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHON PabOTHI IPH
pemieHNn y4eOHBIX 3ajad, NPUHUMATh LEJIb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBAThb
OpraHu3aIIi0 COBMECTHOW pabOTHI, paclpenensTh BHIbI pabOT, JOTOBapUBAThCs, 00CYKAATh
MPOIIeCC U pe3yibTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIIOBBIX (popmax padoThl (00CykIeHMs,, 0OMEH MHEHHUH, «MO3TOBbIC
IITYPMBI» W HHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl U KOOPJMHHUPOBATH CBOM ACUCTBHS C
JPYTMMHU YJ€HaMH KOMaH/bl, OL[EHMBAaThb KAayeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHble pe3yJibTaThI

K kxoHny oGydyenus B 10 kiacce oOydaromuiicss MOIYYUT CIEIYIOIIUE IMPEIMETHBIE
pe3yabTaThl M0 OTAEIbHBIM TeMaM padouell mporpaMMbl yueOHOTo Kypca «AnreOpa v Havana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia v BbIYMCTICHUA:

CBOOOJHO  ONEpUpOBaThb  MOHATUAMM:  pallMOHAIBHOE  YHCIO,  OECKOHEYHas
nepuoandeckas JIpoOb, TMPOLEHTHI, MPPAIMOHAIBLHOE YHUCIO, MHOXKECTBA PAIMOHAIBHBIX W
JEMCTBUTEIBHBIX YUCEN, MOIYIb JEHCTBUTEIBHOTO YHUCIIA;

MPUMEHATh JApOOM M TMPOLEHTHI s pEeUleHHs NPUKIAJAHBIX 3aJad M3 Pa3InYHBIX
OTpaciel 3HaHUM U pealbHOW KN3HH;

MPUMEHSTh NMPUOTMKEHHBIE BBIYUCICHUS, TIPABUIA OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHUIM;

CBOOOJHO OIEpPUPOBATH TMOHSATHUEM: CTENEHb C LEJIbIM I[0Ka3aTeleM, HCIOJIb30BaTh
HNOAXOASNYI0 (opMy 3amucu AEHCTBUTENBHBIX UUCEN Ul PELICHHs NMPaKTHUYECKUX 3ajad U
IIPEJICTaBICHNS TaHHBIX;

cBOOOJIHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHON CTENEHHU;

cBOOOJTHO ONEPHPOBATH MOHATHEM: CTENEHb C PALlMOHAIBLHBIM IIOKA3aTENEM;

CcBOOOJIHO OINEPUPOBATH MOHATUAMH: JOrapupM 4YHCIA, JECATUYHBIE U HATypallbHbIE
norapudmer;

cBOOOJIHO OIEpUPOBATh MOHATUSAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOIO
apryMeHTa;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ OIepupoBaThb MOHATHSMM: TOXKIECTBO, YpPaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIBHBIC YPABHEHUS U yPABHEHU-CIICCTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

IPUMEHATh PA3JIUYHbIE METOJbl PELICHMs PAlMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX
YPaBHEHUN, IPUMEHATh METOJI NHTEPBAJIOB JIJIsl PELICHUS HEPABEHCTB;

cBOOOJIHO ONEpPUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM MEepeMEHHOW, MHOTOUIIEH C
HeJbIMU  KO3((UIIMEHTaMi, KOPHM MHOTOYJIEHA, IPUMEHSTH JeJIEHHe MHOIo4JIeHa Ha
MHOTOYIEH C OCTaTKOM, Teopemy be3y u reopemy Buera miis pemienns 3anay;

cBOOOJITHO ONEpUPOBaTh MOHATUSAMM: CHCTEMa JIMHEHHBIX YypaBHEHUH, MaTpula,
ONpENCIUTENb MATpulbl 2 X2 M €ro TIeOMETPUYECKHUH CMBICI, HCIOJb30BaTh CBOMCTBA
OTpenenuTeNs 2 X 2 Ui BBIYUCIEHNS €r0 3HAYEHUS, IIPUMEHATD ONPEACTUTENN A PEIIEHUS
CUCTEMBI JIMHEHHBIX ypaBHEHHUI, MOJEIMPOBATh PEajbHBIE CUTYyallUH C IOMOIIBIO CHCTEMBI
JUHENHBIX ypaBHEHWH, WCCIEN0BaTh IOCTPOECHHBIE MOJENM C IOMOLIBIO MaTpul U
ONpENEIUTENENH, UHTEPIPETUPOBATH MOJIyUYEHHBIA PE3YIIBTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIAMU AJIS TpeoOpa3oBaHUs BbIpaKEHUH;

BBIMOJIHATE NMPEOOpa3oBaHMsl YMCIOBBIX BBIPAKEHHWH, COAEPXKALIMX CTEMEHU C
palMOHAIBHBIM [T0KA3aTEIIEM;

UCIOJb30BaTh CBOICTBAa JorapupmoB Uil MpeoOpa3oBaHUS JIOrapu(PMUUECKUX
BBIPAKEHUN;



cBOOOJTHO ~ OMEpPHPOBATH  MOHATHUSAMHU:  HMPPAUOHANbHBIC,  IOKa3aTeNbHBIE |
norapu(MUUECKUe YpaBHEHHS, HAXOJUTh UX PEIICHUS C MIOMOIIHI0 PABHOCHIIBHBIX IIEPEX0/I0B
VI OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TpUTOHOMETpUYeckue (GopMyibl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

cBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, NPUMEHSThH
HE00X0AMMBbIe (POPMYIIBI JUTS PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEabHbIE CHTYallMM Ha SI3bIKE aireOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA TI0 YCIOBUIO 3aJadd, HCCIEIOBATh MOCTPOCHHBIE MOJCIH C
MCIIOJIb30BAHUEM allliapara aureOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OINEPHUPOBATH MOHIATHUAMHU: (PYHKIHSA, CTIOCOOBI 3aaHusl (YHKIMH, B3aUMHO
oOparHbie (YHKIMH, KOMIO3HUIMs (GYHKIUH, rpaduk (YHKIHUH, BBIIOJIHATH SJIEMEHTapHBIC
npeoOpa3oBaHusl rpa@UKOB PYHKLNIA;

cBOOOJTHO OIEPUPOBATH TMOHITUSAMHU: 00JACTh OIpPENEIEHUS] U MHOXKECTBO 3HAYCHUIA
GbyHKIMHU, HYTU QYHKIUH, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOJTHO ONEpUpPOBATh TMOHSATHAMHU: YETHBIE M HEYETHBIC (DYHKIMH, MEPHOANYECKHE
(GyHKIIUU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl M MHUHUMYMBI (YHKIINH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHHE (DYHKIIUU Ha TTPOMEKYTKE;

cBOOOJTHO OMEPUPOBATh MOHATHUSMU: CTETEeHHas (QYHKIUS C HATYPAIbHBIM W LENbIM
mokaszaTenieM, TpaQuK CTEIeHHON (DYHKIMM ¢ HATypajdbHBIM M IENBIM IOKa3aTeleM, Tpapuk
KOPHS N-O¥ CTETeHN KaK (QYHKIIUH 0OpaTHOM CTENEeH! C HaTypaJbHBIM TIOKa3aTeNeM;

OTIEPHPOBATH TOHATUSIMU: JIMHEHHAS, KBaJIpaTUYHAs W APOOHO-THHEWHas (YHKIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE HX IPapuKOB;

cBOOOJTHO OTIEpPUPOBATh MOHATUSIMHE: TIOKa3aTeIbHas U JIOTapupMudeckas GyHKINHU, UX
CBO¥CTBA ¥ TpaMKH, HCTIOIH30BATh UX TPAPHKH TSl pEIICHNUS YPaBHEHUI;

cBOOOJIHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPUUYECKAsS. OKPYXKHOCTh, OIPE/ICIICHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh IpaduKu (YHKIUH A UCCIENOBAaHMS MPOLECCOB U 3aBUCUMOCTEN NpH
peLIeHNH 3a7a4y U3 APYTHX y4eOHBIX NMPEIMETOB U peaJbHON JKU3HH, BbIpakaTh (HopMyrnaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MmaTeMaTH4ecKoro aHaan3a:

cBOOOJIHO ONEpHPOBaTh NOHATUAMU: apupMeTHdecKass U reoMeTpuyecKas porpeccus,
0eCcKOHEeUHO yObIBarOIasi FeOMETpUUECKast IPOrpeccus, JIMHEHHbIN U SKCIIOHEHIMAIbHBINA POCT,
(bopMyIa C0XKHbBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUM Ul PELIEHUs pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

CBOOOJIHO  ONEpUPOBaTh MOHATHAMU: IIOCIIEAOBATEILHOCTb, CIOCOOBI  3aJaHMs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEI0BATENBHOCTH, IIOHUMATh
OCHOBBI 3apOKJICHHUSI MATEMATUYECKOT0 aHAIM3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

cBOOOJIHO OINEPUPOBATh MOHATUSMU: HEMPEpPbIBHbIE (DYHKLIMHU, TOUYKU pa3pbiBa rpaduka
(yHKIMH, aCHMIITOTHI rpaduka GyHKIHH;

cBOOOJIHO OIEpUpOBaTh NMOHATHEM: (DYHKLHMS, HENpEepbIBHAs HA OTpE3Ke, MPUMEHSTbH
CBOICTBA HENIPEPBIBHBIX (PYHKIMH Ul pelIeHus 3a1ay;

cBOOOJIHO OIEpUpPOBaTH MOHATUAMU: IE€pBasi W BTOpas HPOU3BOJHBbIC (DYHKIMH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IMPOU3BEJCHUS, YAaCTHOTO M KOMIIO3MIUHU JIBYX
(GyHKLUH, 3HATh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUH;

UCIOJb30BaTh I'€OMETPUYECKUNH M (PU3MUECKUIl CMBICI MPOU3BOAHOM IS peLIeHHs
3ajau.

MHoKecTBAa M JIOTHKA:

cBOOOJIHO ONEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOKECTBAMH;

UCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIN  ammapar s ONMCAaHUs  peayIbHBIX
MIPOIIECCOB U SBJICHUMN, PU PEIICHUH 3a]1ad U3 APYTUX yUeOHBIX TPEIMETOB;



cBOOOJTHO ONEpUPOBATh MOHATHAMU: ONPEACICHUE, TEOpeMa, ypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOOBEKTa, JOKa3aTeIbCTBO, PABHOCWIBHBIE YpPaBHEHUS U
HEPAaBEHCTBA.

K konmy oOyuenus B 11 kKjacce oOydaromuiics MOMYYHUT CIEAYIOUINE MPEIMETHbIC
pe3ybTaThl MO0 OTACIBHBIM TeMaM paldoueil mporpaMmbl yaeOHOTO Kypca «AnreOpa U Havaia
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BEIYMCTICHUA:

cBOOOJTHO OMEpUpPOBATh MOHATUSAMHU: HATypaJlbHOE M LEJI0€ YHCIO0, MHOYKECTBA
HaTypaJIbHbIX U LEJbIX YUCEJI, UCII0JIb30BATh NpU3HaKuU AeaumocTy nenbix yucesn, HOA u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3aa4, IPUMEHATh anroputM EBkinna;

cBOOOJTHO OMEpUPOBATh MOHSATHEM OCTAaTKa 10 MOJYIIO, 3alHCHIBATh HATypallbHBIC
YlClla B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

cBOOOJTHO OTIEPHPOBATH MOHATHSIMH: KOMIUIEKCHOE YMCIIO U MHOYKECTBO KOMITJICKCHBIX
qucell, PEACTaBIATh KOMIUIEKCHBIE YHCIia B alredpandeckoil 1 TPUrOHOMETPUUECKOH (Gopme,
BBITIOJIHATH apU(PMeTHUYECKUE ONepalii ¢ HUIMH U U300pakaTb Ha KOOPIAMHATHON MJIIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHATUSAMU:  HPpPALUOHAIBHBIE, IOKa3aTEIbHbIE U
Jorapu(MUUEecKue HEpaBeHCTBA, HAXOAUThb MX PpELIEHUS C TOMOIIbI0 PaBHOCWIBHBIX
MIEPEX0JI0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OMNEpPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, MPHUMEHSThH
Heo0xo1uMble (GOPMYIIBI 1J1s1 peLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMNEpUpPOBaTh MOHATHSIMHU: CHUCTEMa M COBOKYIHOCTb YypaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CHCTEMBI U CHUCTEMbI-CIIEICTBUS, HAXOIUTh PEIIEHUSI CUCTEMBI U
COBOKYIHOCTEH palMOHAIBHBIX, HMPPALMOHANBHBIX, IOKAa3aTeIbHBIX U JIOrapu(pMUYECKUX
YpaBHEHUHN U HEPABEHCTB;

pelarth panuoHaIbHBIe, HppalUOHANbHBIE, TIIOKa3aTelbHble, Jorapumuueckue u
TPUTOHOMETPUYECKHUE YPAaBHEHHUS U HEPABEHCTBA, COJIEPKALEe MOY/IH U ITapaMeTphl;

MPUMEHATh Tpaduyeckue METONbl JJIs pelIeHHs] YpaBHEHHH U HEpPaBEHCTB, a TaKKe
3a/1a4 ¢ apameTpamu;

MOJENTUPOBATh peajbHbIE CUTYallMd Ha fA3bIKE ajreOpbl, COCTaBJIATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBUIO 3a/layM, HCCIEIOBaTh MOCTPOCHHBIE
MOJIENU C UCIIOJIb30BAHUEM armapara ainreOpbl, HHTEPIPETUPOBATH MOTYUYEHHBIH pe3ylbTar.

DOYHKUUM U TPaPUKH:

CTpOUTH I'padUKi KOMIMO3UIUU (DYHKIUI C TOMOIIBIO JIEMEHTAPHOTO MCCIIEI0BAHUS U
CBOMCTB KOMITO3HUIMH ABYX (YHKIIHA;

CTpOUTH TeoMeTpuyeckhue oOpa3bl YypaBHEHHH M HEPaBEHCTB Ha KOOPIUMHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHI;

MPUMEHATHh PYHKIUU I MOJACTUPOBAHUS U UCCIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJIM3a:

WCIIOJIb30BaTh MPOU3BOJIHYIO [UIS HCCIEeNOBaHUA (YHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCII0JIb30BATh MPOU3BOIHYIO JJISl HAXOXKICHHS HAMIIYUYIIeTO PEIIeHUs B MPUKIAIHbBIX, B
TOM 4YHCJIE COLMAIBHO-DKOHOMMUYECKUX, 3a7adax, s ONPENEJIEHHUsS CKOPOCTH U YCKOPEHHS
nporiecca, 3aaHHOro (GopMysoi i rpadukom;

CcBOOOJTHO ONepupoBaTh MOHATUAMHU: MEpBOOOpa3Has, ONPEAENEHHBIH HHTErpal,
HaXOJUTh MEPBOOOPA3HBIE AIIEMEHTAPHBIX (PYHKUMH W BBIYUCIATH HHTErpayi mo Qopmyie
Hrrotona-Jleiionuia;

HaXOJUTh IIOLIA/IU TNIOCKUX (PUTYp U 0OBEMBI TEJ ¢ OMOILBIO UHTErPaa;

UMETh NPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAaHUM HA MPUMEPE COCTABIICHUS
g epeHIInanbHbIX YpaBHEHHI;

pelaTh NpUKIaJHble 337a4H, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOTO U (PU3MUECKOTro
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOTO aHAJIN3a.



TemaTn4eckoe IJIAHUPOBaHUE

10 KJIACC
KousmmuecTBo yacos ‘ ONEeKTPOHHBIE
Ne HaumMeHoBaHue pa3enoB U TEM Beero ||Konrpous || IpaxTuue (undpossie)
/1 IPOTPaMMBI HEIE ckue  |0OpasoBaTenbHbIE
paboTsl || paboThI PeCYpChI

1 |IMHOXeCTBO JEHCTBUTEIBHBIX YHCEIL. 24 1

MHuorounensl. PaninoHanbHbie

ypaBHEHUS U HepaBeHCTBA. CHCTEMBI

JIMHEHHBIX YPaBHEHUIN
2 || Oynkiun u rpaduku. CTeneHHas 12 1

(YHKIMS C LIETBIM [TOKa3aTeleM
3 ||Apudmernueckuii KOpeHb N-0if 15 1

crenenu. MppanyoHanbHbIe

ypaBHEHUS
4  |Iloxa3atenbHas QyHKIIHS. 10 1

[Toka3aTenbHble ypaBHEHUS
5 |/lorapudpmuueckas GpyHKIuUS. 18 1

JlorapudmMudeckue ypaBHEHHUsI
6 | TpuroHomerpudeckne BIpOKEHUS U 22 1

ypaBHEHUS
7 HHOCJ‘IGJIOBaTCJ'IBHOCTI/I Y NIPOTPECCUU || 10 || H H
8 ||[HempepbiBHBIE PYHKIIUU. 20

[IpounsBoHas
9 |[[loBTOpEeHmE, 0600IIECHHE, 5 2

cUCTeMaTH3allus 3HaHUH
OO611ee KOJIMUECTBO YacoOB 10 MPOrpaMme || 136 || 10 H 0 H

11 KJIIACC
| KonmuectBo gacos ‘ DNEeKTPOHHBIE
No HaumeHoBaHue pa3zienoB U TeM Beero KoutporsH |[[IpakTiueck (tdpoBbIe)
n/n HpOrpaMMmbl bIe paboTHI || Be paboThI obpasoBaTenbHbIe
pecypcesl

1 ||HhccnemoBanue GpyHKIUI C IIOMOIIBIO 22 1

MIPOU3BOHOM
2 ‘HepBOO6paSHa${ U MHTErpa || 12 || 1 H H
3 |l'paduku TPUrOHOMETPHUUECKUX 14 1

¢byskuii. TpuroHoMeTpuueckue

HEPaBEHCTBA
4 |[pparnuoHaibHbIe, TOKA3aTEIbHbIC U 24 1

norapuMuuecKrie HepaBeHCTBA
S HKOMHHeKCHLIe qucia || 10 || 1 H H
6 HHaTypaanLIe U 1IeJIbIe Ynclia || 10 || 1 H H




KonnuectBo yacoB ‘ 3J'[€KTpOHHI)Ie
Ne HaumenoBanue pas3zieioB u Tem Beero KotporbH |[TIpaxtudeck (undpoBbIe)
n/m IPOrpaMMbl bie paGoTsI || me paGorsr || O0Pa30BaTCIBHBIC
pecypchl

7 ||Cucrembl pallMOHANBHBIX, 12 1

MppalMOHAIBHBIX TOKA3aTEIbHBIX U

J0rapupMHUUECKUX YpaBHEHUH
8 H3aI[a‘{I/I C mapameTpaMu || 16 || 1 H H
9 |[loBTOpenue, 0600IICHNE, 16 2

cucTeMaTru3anus 3HaHUH

OO01ee KOJIMYEeCTBO YacOB MO IPOrpamMMe || 136 || 10 H 0 H




