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HOACHUTEJIBHAS 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hadala MaTEeMaTH4YeCKOTO aHalU3a» SIBIIAETCS OJHMM M3 Hambosee
3HAYUMBIX B TIPOTpaMMe CPEAHEro O0IIero o0pa3oBaHus, OCKOJIBKY, C OJTHOW CTOPOHBI, OH 00ECTICUnBaeT
WHCTPYMEHTAJIbHYIO 0a3y I W3Y4YCHHS BCEX CCTECTBCHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI,
(dbopMuUpyeT JTOrHIecKoe U a0CTPaKTHOE MBIIUICHHE 00YJaIONIMXCs Ha YPOBHE, HEOOXOIMMOM ISl OCBOCHHS
nH(QOPMATHUKH, OOIIECTBO3HAHUS, WCTOPWH, CJIOBECHOCTH W JAPYrUX JIUCHUIUIMH. B pamkax JaHHOTO
yu4eOHOTO Kypca OOydJaromiuecs OBJIAJIEBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(dbopMyIpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH popme.

Pabouass mporpamma mo ydeOHOMY Kypcy "Anrebpa M Hadajga MaTeMaTHYECKOTO aHanm3a' s
obyuaroruxcst 10-11 kmaccoB pazpaboTaHa Ha OCHOBE:

- Ycraa MAOY COII . HoBoHUKOJIaEBCKHIA;

- TlomoxkeHus o ¢opmax, MMEPUOTUIHOCTH, TOPSAIAKE TEKYIIEr0 KOHTPOJIS YCICBAEMOCTH H
MPOMEXYTOUHOM arrectanuu odoyqaronuxcss B MAOY COII . HoBonukomaeBckuit;

- Ilpukaza MunoOpuayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepxknaeHun QenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAAapTa cpenHero oomero ooOpasoBanus» (3apeructpuponan 07.
06. 2012 1. N 24480)

- Ilpukaza MunucrepctBa npocBemnienus Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 “O06
yTBEepKAeHHH  (defepalbHOM  00pa3oBaTeNbHOM  MpOTpaMMBbI  CpenHero  oOmiero  oOpazoBaHus™
(3apeructpuposan 12.07.2023 Ne 74228)

- [Ipukaza MunucrepctBa npocsemienus PO ot 02.08.2022 Ne 653 «O06 yrBepxkaeHuu (enepaabHOTO
MEePEeYHsT AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOJB30BAHUIO TPU pealli3aliu
MMEIOIINX TOCYIApCTBEHHYIO aKKpeauTanuio oOpaszoBarenbHbix mporpamm  HOO, OO0, COO»
(3apeructpupoBan 29.08.2022 Ne 69822) B nmporpamme yuTeHbI uaeu u mojoxkeHus KoHmenum pa3BuTus
MareMaTtudeckoro oopasoBanus B Poccuiickoit deneparmm.

VYueOHblil Kypc anreOppl U Hayal MaTeMaTHYECKOTO aHaliu3a 3aKja/bIBae€T OCHOBY JUISl YCIELIHOTO
OBJIaJICHUS 3aKOHAMH (PU3MKHU, XUMHUH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJCHIIMM Pa3BUTHUS SKOHOMUKHU
U OOILECTBEHHOU >KH3HU, MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCMOIb30BaTh UX Ui AajbHEiIIero oOpa3oBaHus U B OBCEIHEBHOM *XU3HU. B TO
e BpeMsl OBJIaJicHHe aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKUHUSMHU alreOpbl U MAaTEMaTHUYECKOTO
aHaJlu3a pa3BUBAeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTbH, JOKa3bIBATh
YTBEPXKICHHUSI C TOMOLIBI0 HUHAYKIMU M pacCykJaTh JeIyKTUBHO, MHCIIOJIb30BaTh 0000IIeHne U
KOHKpETH3all1Io, abCcTparupoBaHue U aHaJoTHI0, GOPMHUPYET KPEaTUBHOE U KPUTUYECKOE MBIIILJICHHE.

B xone usydenus yuebHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHAIN3a» O0ydaroluecs
MOJIy4alOT HOBBIM OMBIT PEIICHUs! MPUKIAAHBIX 3a/1a4, CAMOCTOSITEIbHOTO MOCTPOEHHUS MaTeMaTUYECKUX
MOJeNiell peaNbHbIX CUTYalllii, HWHTEpHpEeTallii I[OJIYYEHHBIX pEIICHHH, 3HAKOMATCA C MpUMepaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE M HUCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHYECKUMU
OTKPBITHSIMU U UX aBTOPAMH.

VYueOHblil Kypc 001aaeT 3HAYUTEIBHBIM BOCITUTATENIbHBIM MTOTEHIIMATIOM, KOTOPBII pean3yercs Kak
yepe3 y4eOHBIM Marepuall, CrnocoOCTBYIOUIUI (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4Yepes
cnenuduKy y4eOHOH JeATENbHOCTH, TpeOyroleil NpOJOKUTEIbHON KOHLEHTPAlMd BHHMAHMS,
CaMOCTOSITEILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTyYSHHBIN pe3ysbTar.

B ocHoBe Meroauku oOy4deHHs anreOpe M HayalaM MaTeMaTUYeCKOTO aHaiu3a JICKUT
JeSITeNbHOCTHBIN MPUHIIUT O0yUYEeHHUS.

B crpykrype yueOHOTO Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO AaHallM3a» BBIJICICHbI
CIIEyIOIINEe COJepKaTelIbHO-MEeToOAuYecKkne NTUHUM: «Yucna u BeUUCICHUS», «DYHKIUU U Tpaduxmy,
«YpaBHEeHUS M HepaBeHCTBa», «Hauama maremaTmdeckoro anammza», «MHOXecTBa M JOTHKa». Bce
OCHOBHBIE COJIeP)KATEIHbHO-METOIMYECKHE JUHUHM H3YYaloTCs Ha MPOTSHKEHHHM ABYX JIeT OOY4YeHHs Ha
yYpOBHE CpeIHEero o0Iero o0pa3oBaHMs, €CTECTBEHHO JOIOJHSAA APYr JApyra U TMOCTENEHHO HACHIIIAsICh
HOBBIMH TE€MaMH U pasnenamu. JlaHHBIN yueOHBINH KypC SIBISIETCS WHTErPATUBHBIM, TOCKOJIBKY OOBEAUHSET



B cebe coJepKaHWe HECKOJIbKMX MAaTeMaTHYeCKUX AMCHUIUIMH, TAaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYEeCKUN aHaluM3, TEOpUs MHOXKECTB, MaTeMaTHuYecKas Jjoruka u apyrue. [lo mepe Toro kak
oOyyaronuecst OBIaIeBalOT BcE OoJiee MMPOKUM MATEMAaTHUECKUM alIapaTtoM, y HUX IOCIEA0BATEIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTh MATEeMaTHYECKyI0 MOJENb pPEalbHOM CHUTYaIlHH,
NPUMEHATh 3HAHUS, TOJYYEHHBIE IPH HM3YyYEHHH YUEOHOTO Kypca, Uil peIICHUS CaMOCTOSATEIBHO
chOopMyITUPOBAHHON MaTEeMAaTHYECKON 3a/1a49H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYECKast TUHUA «Y¥ciaa ¥ BEIYMCICHUS 3aBepIIaeT (OpMHUPOBAHUE HABBIKOB
WCTIOJIb30BAHUSl JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUI0O HAvyaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHusi 0co00€ BHUMaHHE yIENseTCs] (OPMHPOBAHUIO
HABBIKOB PAIlMOHAIBHBIX BBIYMCIICHUH, BKJIIOUAIOMIMX B CE0S MCIOJB30BAHHME PA3IMUHBIX (POPM 3aIMUCH
YHucia, YMEHHE JeNaTh HPUKUIKY, BBITOJIHATH TNPUOIMKEHHBIE BBIYUCICHHS, OICHWBATh YHCIOBBIC
BBIpQKEHHUs, paboOTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYdYalOMIMMCS MHOXECTBA
HATYpaIbHBIX, ENbIX, PALIMOHATBHBIX U IEHCTBUTEILHBIX YHCEI JIOTIOHAIOTCS MHOYKECTBOM KOMIUIEKCHBIX
grcen. B KaXJIoM U3 9THX MHOKECTB PAacCMaTPHBAIOTCS CBOWCTBEHHBIE eMy cHenu(UYecKue 3a1aud |
omepanuu: JeJIEHuEe Halelno, ONEepUpPOBAHNE OCTATKAMM Ha MHOKECTBE LIEJBIX YHCEJ, 0COObIE CBOMCTBA
palMOHANBFHBIX W HWPPAMOHATBHBIX YHCEN, apu(METHUYECKHE OTepalliH, a TaKKe H3BIICYCHUE KOPHS
HaTypaJIbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX uyHcell. biarogaps mocienoBareabHOMY paciiMpEHUI0
Kpyra HCIOJIb3YyeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX MPUMEHEHHS ISl PEUICHUS Pa3InYHbBIX
3a1a4 popMHUpyeTCs MIPEACTaBICHHE O €IMHCTBE MAaTEMAaTUKU KaK HAYKU U €€ pOoJId B IOCTPOECHUHU MOJAeNei
peanbHOTO MUPA, MIUPOKO UCTIOIB3YIOTCS 0000IIeHNe U KOHKPETHU3AITHSI.

Jluans «YpaBHEHHS W HEPABEHCTBA» pEATM3yeTcss Ha MPOTSDKEHUH BCETO OOYYeHHUS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHHUs, MOCKOJBbKY B KaxkJIoM paznene [IporpaMMmbl mpeaycCMOTpPEHO pelleHue
COOTBETCTBYIOIIMX 3a7ad. B pesynbrare oOydarommuecs OBIAAEBAIOT PA3IMYHBIMU METOJAMU pelleHUs
paloHaJIbHBIX, HPPALUOHAIBHBIX, MOKAa3aTENbHbIX, JOrapUPMUYECKUX U  TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB M CUCTEM, a TAaKXKe 3a/1a4, cojiepKaiux napamerpsl. [lomydyeHHble yMEHUS IIUPOKO
MCIOJIb3YIOTCS IPU UCCIeI0BaHUU (QYHKINN C TOMOIIBIO TPOU3BOTHOM, IPY PELICHUH MPUKIAJAHbBIX 33a/1a4 U
3a/la4 Ha Haxo’kJIeHUue HauOoJbIINX M HaMMEHbIIUX 3HaueHUW QyHkiuu. JlaHHas comep:KaTenbHas JTHUHUS
BKJIIOYACT B ce0s Takke (OPMHUPOBAHHE YMEHHUN BBINIOJHATH pacdy€rhl Mo (opmynam, mpeoOpazoBaHHs
paloOHaIbHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKKe BBIPAXKEHHUM, COAepKaIIUX
creneHn W Jorapudmel. biarogaps u3ydeHuio airebpandeckoro marepuana HPOUCXOAMUT JAajbHeilliee
pa3BUTHE aJTOPUTMUYECKOIO U aOCTPAKTHOTO MbIIUIEHUS OOydaromuxcs, (QOPMUPYIOTCS HaBBIKH
JeIYyKTUBHBIX PAcCyXICHUM, pabOThl C CUMBOJBHBIMU (POpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH u
3aBUCHUMOCTEH B BHJI€ PAaBEHCTB W HepaBEeHCTB. AnreOpa mpenanaraeT >(QQeKTUBHbIE MUHCTPYMEHTHI IS
pElIeHUs MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ[ay, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
SI3pIKa HAYKU.

CopepxarenpHo-MeToanuYecKass TUHHUS «DyHKIMH U TrpadUKu» TECHO MNEPEeIyieTaeTcs ¢ IpYruMHU
JUHUSMU y4eOHOTO Kypca, IOCKOJIbBKY B KaKOM-TO CMbICIE 3aJaéT MOCIeI0BATEIIbHOCTh H3yYCHHS
Matepuana. M3ydyeHue CTENEeHHOH, MOKa3aTelbHOM, JOrapu(MUUIECKON U TPUTOHOMETPUYECKUX (YHKIIHH,
UX CBOWCTB U TpaMKOB, UCTIOIB30BaHUE (PYHKIMN ISl pEIICHUS 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
peaIbHOM JKM3HH TECHO CBS3aHO KaK C MaTEeMaTWYECKUM aHallM30M, TaK U C PEUICHHEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM OGosbiioe BHMMaHUE yaemnseTcss (GOpPMHUpPOBAHUIO YMEHHS BbIpaxaTh (HopMylaMu
3aBUCHUMOCTH MEXK]Iy Pa3TUYHBIMU BEIMUYNHAMU, UCCIIEIOBATh TIONydeHHbIE (DYHKIIUU, CTPOUTH UX TpaduKy.
Martepuan 3Tol cojaep)KaTelbHOW JMHUM HAlleJeH Ha pa3BUTHE YMEHHI M HaBBIKOB, MO3BOJISIOIIMX
BBIPKATh 3aBHUCHUMOCTH MEXKJIY BEIMUYMHAMU B pazNu4YHON (opme: aHATUTHYECKOH, Tpadudeckoi u
cioBecHOM. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO AJITOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K
0000I1IEHNIO M KOHKPETU3ALIUH, UCTI0Ib30BAHUIO aHAJIOT M.

CopepxarenpHas nuHHS «Havyama MaTeMaTH4ecKOro aHalln3a» MO3BOJISET CYHIECTBEHHO PACIIMPUTH
Kpyr KaKk MaTeMaTHYeCKHX, TaK M TPUKIAIHBIX 3373y, JOCTYIMHBIX OOy4arolIuMcs, TaK Kak y HHX
MOSIBJISIETCSI  BOBMOXHOCTh CTPOUTHh T'paUKU CIHOXKHBIX (YHKIMH, OMpenensTh HX HAuOOIbIINEe WU
HAaWMEHBIIINE 3HAYCHHS], BBIYUCIATH TUIOMAaU (GUryp U OOBEMBI TeN, HAXOAUTh CKOPOCTU M YCKOPEHHS
nporeccoB. JlaHHas conepKaTeabHast JMHUS OTKPHIBAET HOBbIE BOBMOKHOCTH MOCTPOEHUSI MaTEMaTHYECKHX



MO[[CJICFI PCaJIbHBIX CPITyaI_IPIfI, IMO3BOJCT HAXOAWTh HaAWJIydlICC PCHICHUC B MNPHUKIAAHBIX, B TOM YHCIIC
COLIMAIBHO-9KOHOMHYECKUX, 337a4ax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTH4ECKOTO aHAJIM3a CIIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMATBHO-IOTUYECKOTO M KPEATHBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE M UCKyccTBe. O0ydaronuecs y3HaT O
BbLIAIOIUXCA pE3yJIbTaTax, NOJTYUCHHBIX B XOAC pa3BUTHUA MATCMATUKH KaK HAYKU, U 06 X aBTOpax.

CO[[ep)KaTCJH)HO-MGTOILI/I‘-ICCKEUI JuHusa «MHOKeCTBa U JIOTHKa» BKIIIOYAET B Ce0s DIIEMEHTHI TCOpHUHU
MHOECTB M MaTEeMaTHYECKOM JIOTHKH. TGOPGTI/IKO-MHO)KGCTBGHHI)IG IpeaACTaBJICHUA NPOHU3BIBAIOT BECH
KypC IIKOJHHON MaTeMaTHKHU U MpeaiaraloT HauboJiee YHUBEPCATBHBIN S3bIK, O0BETUHSIOIINI BCE pa3/Ieiibl
MaTEMaTHUKU U €& HpI/IJ'IO)I(eHI/II;'I, OHH CBA3BIBAIOT PAa3HBIC MATEMATUYCCKHUEC JUCHUIIIIMHBI U UX TPHUJIOKCHUS B
enuHoe nenoe. [1oaToMmy Ba)XHO JaTh BO3MOKHOCTH 00ydaromeMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN
SA3BIK COBpCMGHHOfI MAaTE€MaTuK U HUCIOJIB30BAaTh €ro IJid BBIPAKCHHA CBOUX MEICJIEH. I[pyFI/IM Ba>XHbIM
MPU3HAKOM MAaTEMaTUKH Kak HayKd CIEQyeT NpU3HaThb CBOMCTBEHHYIO €l CcTporoctb OOOCHOBaHUHN H
ClIeZIOBaHUE ONPEACIEHHBIM TpaBWJIaM TIOCTPOCHUS JOKa3aTelIbCTB. 3HAKOMCTBO C DJIEMEHTaMH
MaTeMaTHYEeCKOM JIOTUKH CHOCO6CTBy€T PA3BUTHUIO JIOTUYCCKOTO MBIIIJIICHUSA 06yqafom1/1xcsr, IIO3BOJIIET UM
CTPOUTH CBOM PACCYKACHUA HA OCHOBC JIOTHYCCKUX IIpaBUJI, Q)opMpreT HAaBBIKW KPUTUYCCKOTO MBIIIJICHU .

B yuebHOM Kkypce «Anrebpa W Hayala MaTEeMaTHMYECKOTO aHalu3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTU4YCCKOTO MOACIIUPOBAHUA, KOTOPBLIC IIPHU3BAHBI CII0COOCTBOBAThH q)OpMHpOBaHI/IIO HaBBIKOB
MTOCTPOSHHSI MOJICTIEH peabHBIX CUTYAIlHid, HCCIECIOBAHUS STHX MOJIENEH ¢ IIOMOMIBIO amnmapara anreopsl |
MaTEMaTUYCCKOTO aHalin3a, HWHTCPHOPETAINH IIOJYYCHHBIX pPE3YJIbTATOB. Takne 3aaHusl BIIJICTCHBI B
KaX/IbI U3 pa3/IelioB MPOTPaMMBbI, TIOCKOJIbKY BeCh MaTeprall y4eOHOTO Kypca MUPOKO MCTOIb3YETCs IS
pelleHns NpUKIaAHbIX 3a7ad. [Ipu pelieHun peasbHBIX MPAKTHUECKHUX 3a1ad OOydarolluecsl pa3BHUBAIOT
HaOJIO/IaTeIFHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJB30BaTh aHAIIOTHIO,
0000maTe W KOHKPETU3UPOBATh IMpoOiiemMy. JlesTenpHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHHS
MPUKIAIHBIX 33a]a4 OpraHu3yeTcs B MpoIlecce M3YUeHHUs BCeX TeM ydeOHOro Kypca «Airedpa u Havana
MaTeMaTHYECKOTO aHATH3a.

Ha usydenue yaebHoro Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO aHaIM3a» OTBOAUTCS 272 daca:
B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 kiracce — 136 gacoB (4 yaca B HEZIETIO).

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana mMaTeMaTH4YecKOro aHaIW3a» SBJISAETCS OJAHUM W3 HauOoJiee 3HAUUMBIX B
MpOrpaMMe CTapIIeil IIKOJIbI, TOCKOJIbKY, C OJHONH CTOPOHBI, OH O0OECIeYnBaeT UHCTPYMEHTAIbHYIO 0azy
JUIA U3YYEHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYyroil CTOpoHbl, (OPMHUPYET JIOTHYECKOE U
abCTpakTHOE MBIIUICHUE Y4YalllUXCd Ha YpOBHE, HEOOXOJAMMOM MJisi OCBOEHHS KypcOB HH(OPMATHKH,
OOlLIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamMkax [JaHHOTO Kypca ydalluecs OBJIAJCBAIOT
YHUBEPCAJbHBIM  S3bIKOM COBPEMEHHOW HaykKd, KoTopas (QOpMYyIHpYyeT CBOM JIOCTIDKEHHUS B
MaTeMaTH4ecKo dopme.

Kypc anreOpsl n Hadan MaTeMaTUYECKOTO aHaIW3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO OBJIaJICHUS
3aKOHaMH (U3HUKH, XUMUU, OUOJIOTHUH, MOHHUMAHUS OCHOBHBIX TEHICHIIMH AKOHOMUKH U OOIECTBEHHOU
KU3HU, TIO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIO0JIb30BATh UX B MOBCEIHEBHOM KU3HU. B TOXe BpeMs oBiaieHue abCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTHYEeCKUMH KOHCTPYKUHMSMU pa3BUBA€T yMEHHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HUCTUHHOCTh YTBEPKICHHS, UCIIOJIBb30BaTh 00OOIIEHNEe U KOHKPETH3allMo, a0CTparupoBaHue U aHaJIOTHIo,
(dbopMHpyeT KpeaTUBHOE U KPUTUYECKOE MBIIUIeHHE. B X0e u3yueHus anredpsl M Hayall MaTeMaTHIeCKOTO
aHalM3a B CTapliedl IIKOoJe YydJamldecs IMIOJyYaloT HOBBIA OMBIT pElIeHUs NPUKIATHBIX 3ajad,
CaMOCTOSITEIBHOTO TIOCTPOEHUS MAaTeMaTHYEeCKMX MOJIENEH pealbHbIX CHUTyallud M HWHTEpPHpPETalnu
MOJYYEHHBIX PEUICHUI, 3HAKOMSTCS ¢ MPUMEPaMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
B UCKYCCTBE, C BBIAAIOIIMMUCA MATEMATHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc ob6namaer 3HaYMTENbHBIM BOCHHUTATEIHHBIM TMOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak depes
y4eOHBII MaTepua, cnocoOCTBYIOMMNA (GOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U UYepe3 CIEHUPHUKY



y4yeOHOIl ~ NesATenbHOCTH,  TpeOYIOIIed  CaMOCTOATENBHOCTH,  aKKypaTHOCTH,  HPOJOJKHTEIBbHOM
KOHIICHTPALlMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIyYCHHBIN PE3YNIbTaT.

B ocnoBe Meromuku oOydeHus anreOpe W HayajaM MaTEMaTHMYeCKOTO aHan3a JISKUT
JESITEIbHOCTHBIN IPUHIUI O0y4EeHHUSL.

Crpykrypa Kypca «Aiurebpa M Hadajga MaTeMAaTHYECKOIO AaHAJIN3a» BKIIOYAET CIIECAYIOLIUE
coJiep)KarebHO-MeToAuueckue JTUHUM: «Hucna u BeluuCiIeHus», «DyHKIUU U rpadukny», «YpaBHEHUS U
HepaBeHCTBa», «Havama Maremarnyeckoro anaimsa», «MHOXecTBa U JIOrMka». Bce OCHOBHBIE
COJZIepKATEIHHO-METOIMUYECKUE JIMHUK U3YyYalOTCsl Ha MPOTSDKEHUH JBYX JIeT OOydeHHs B CTaplIeH IIKOJe,
€CTECTBEHHO JIONOJIHSSA IPYr APYra U MOCTEIEHHO HACHIIAsCh HOBBIMU TEMAMHM M pas3zesiaMy. J[aHHBIN Kypc
SBIISICTCSI MHTETPATHBHBIM, TMOCKOJIBKY OOBEIMHSET B ceOe CcoJep)KaHHe HECKOJIBKHX MaTeMaTHYeCKUX
JUCLMIUIMH: anredpa, TPUrOHOMETpUs, MaTEMaTUUECKUI aHaAJIU3, TEOpUs MHOXKeCTB U 1p. [1lo mepe Toro xak
ydaliuecs: OBJIAZEBAOT BCE Oojiee MIMPOKMM MAaTEMaTHYECKUM amnmapaToM, Y HHUX MOCIEI0BATEIbHO
(dbopMUpyeTCs U COBEPLIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKyI0 MOJIENb pPEaJbHOW CHUTYalluH,
MIPUMEHSTh 3HaHUS, TIOJYyYeHHbIE B Kypce «AnreOpa ¥ Hadajga MaTeMaTHUYECKOTo aHalln3a», JAJIS pelleHus
CaMOCTOSITENIbHO C(POPMYITMPOBAHHOM MaTeMaTHYECKOM 3aJayu, a 3aTeéM HHTEPIPETUPOBATH MOJyYEHHBIN
pe3yibTar.

CopepxarenpHo-MeTOAMYECKasE TUHUS «UKcia U BBIYUCICHUS» 3aBepluaeT (OpMUPOBAHNUE HABBIKOB
WCIOJIb30BAaHUS JICHICTBUTENBHBIX YHCEN, KOTOpoe OBLI0O HauyaTO B OCHOBHOM Ikose. B crapmieil mikone
ocoboe BHUMaHue yJensercs (GOpMHUPOBAHUIO MPOYHBIX BHIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOMIUX B ceOs
HCIO0JIb30BAHME PA3IUYHBIX (OPM 3amMUCH JEHCTBUTENBHOTO 4YHCIAa, YMEHHE pPalllOHAJIbHO BBITOJHATh
NeUCTBUS C HHUMHM, JelaTh TPUKUAKY, OLIEHMBaTh pe3ynbrar. OOyuaromiuecss MOJIy4aioT HaBbIKU
NpUOIMKEHHBIX BBIYUCICHUM, BBINOJHEHUS JEHCTBUN C YMCIaMM, 3allMCaHHBIMM B CTaHIapTHOU (opme,
WCIIOJIb30BAHNS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPDAXKEHUH.

JIuHus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs Ha NMPOTSKEHUH BCero oOy4eHus B CTapIleH MIKoJIe,
IIOCKOJIBKY B KaXKIOM paslene IporpaMMbl IPEIyCMOTPEHO PEHNICHHE COOTBETCTBYIOIIMX 3aJad.
OOyuaromuecs: OBIaEBAIOT Pa3IMYHBIMM METOJAMU PEIIEHUs LENbIX, PAalUOHATIbHbBIX, HPPALMOHAIIbHBIX,
MOKa3aTeNIbHbIX, JIOrApUPMHUUECKMX M TPUTOHOMETPUYECKUX YpPABHEHHM, HEPaBEHCTB M HX CHUCTEM.
[TosrydeHHbIE yMEHUS MCIOJB3YIOTCS MPH HCCIECJOBAHUU (PYHKIMM C IOMOILBIO IPOU3BOJHON, pEIICHUH
NPUKIAAHBIX 33734 M 33/a4 Ha HaXOXKJICHHE HauOOJIBIIMX M HAUMEHbIIUX 3HaYeHWH (yHKuuu. JlaHHas
coJiepKareibHas JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUpPOBAHME YMEHHMH BBIMONHATH PAcy€Thl IO
¢dopmynaM, 1npeoOpa3oBaHUs LEJbIX, PALUOHAIBHBIX, HWPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX
BBIPQXKEHUH, a TakXkKe BBIPAKEHUH, COJAEpKaIlMX CTeNeHu U Jorapudmsl. braronaps wu3sydeHutro
areOpandyeckoro Marepuajga HPOMCXOIUT JalibHEWllee pa3BUTHE aITOPUTMHUUYECKOrO M aOCTPaKTHOTO
MBIIUIEHUS y4yalluxcs, (OPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PAcCyXIECHUH, pabOThl ¢ CHUMBOJBbHBIMU
(dbopmamu, IPEICTAaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BMJE PaBEHCTB U HepaBeHCTB. Anredpa
npeiaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI Ul pELIeHHs] NMPAKTHUYECKMX U €CTeCTBEHHO-HAYYHBIX 3ajad,
HarJIJHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTtenpHo-MeToAMUeCcKast JTUHUSA «DYHKIUMU U TpapUKH» TECHO MNEpeIuieTaeTcs ¢ JPYyruMH
JUHUSAMU Kypca, IIOCKOJIBKY B KAaKOM-TO CMBICIE 3aJaéT IOCIEA0BATEIbHOCTh H3YYEHUs Marepuala.
N3yueHue creneHHOM, MOKa3aTeNnbHOM, JorapuMHUUECKOi U TPUTOHOMETPUUECKUX (DYHKLIMHA, UX CBONCTB U
rpaMKoOB, UCIOJIb30BaHUE (YHKUUH Ul pelIeHus 3a1ad M3 JpYruxX y4eOHBbIX HPEIMETOB M peaslbHOU
’KU3HHU TECHO CBA3aHO KaK C MATEMaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpPaBHEHUN U HepaBeHCTB. IIpu
3TOM OOJIBIIOE BHUMaHKE YAEIsIeTcsl (OPMUPOBAHUIO YMEHHS BBIpaKaTh (pOpMysaMH 3aBUCUMOCTH MEXTY
pa3NUYHBIMU BEIMYUHAMH, UCCIIEA0BaTh MOJY4YEeHHbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3Toi
COZICp KATENIbHOW JTMHUY HALEJICH HAa Pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOIINUX BbIpaXKaThb 3aBUCUMOCTH
MEXJly BEIMYMHAMHU B pPa3IU4HON (hopMme: aHAIUTHUECKOM, rpaduueckoil m cioBecHoW. Ero msyuenue
CIOCOOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 0OOOLICHNI0O M KOHKPETU3AIUH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hauana maTemMaTnueckoro aHaian3a» MO3BOJIAET CYIIECTBEHHO PacIIUPHUTh
KpYr' KaK MaTeMaTHYeCKHX, TaK U MPHUKIAJAHBIX 33/1a4, JOCTYIMHBIX 00YyJaloUIMMCs, Y KOTOPBIX MOSIBISETCS
BO3MOJKHOCTh HCCIIEIOBaTh U CTPOUTH I'paduku (YHKUUH, ONpeneNaTh WX HauOONbIINE M HAaUMEHbLINE



3HAYEHUS, BBIUUCISTH IUIOMAAn (GUTYp B OOBEMBI TeN, HAXOJUTh CKOPOCTH U YCKOPEHHUsS IPOIECCOB.
I[aHHaH CoACpIKATCIIbHAsA JIMHUA OTKPBIBACT HOBBIC BO3MOJKHOCTHU IOCTPOCHHA MATCMATUYCCKHUX MOI[GJIGI?I
PCAJIBbHBIX CHTyaHHﬁ, HAaXOXACHUA HAWJIY4YIICro PCIICHHA B IMPUKIAAHBIX, B TOM YHCJIC COLUAJIBHO-
KOHOMUYECKHUX, 3a/auax. 3HAKOMCTBO C OCHOBAaMH MaTe€MaTH4eCKOI'0 aHajIM3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOro, (POPMAIBHO-JIOTUYECKOTO M  KPEAaTHBHOTO  MBIIUICHHUS, (POPMUPOBAHHIO YMEHUH
pacrno3HaBaTh MPOSIBJIIEHNS 3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HaIoT O
BbLJAIOIUXCA PE3YJIbTaTax, IIOJTYUCHHBIX B XOAC Pa3BUTHUA MAaTCMAaTUKH KaK HAYKHU, U UX aBTOpax.

CO[[ep)KaTCJII)HO-MGTOI[I/I‘-IGCKEUI JmHNS «MHOKEeCTBa M JIOTHKa» B OCHOBHOM IIOCBJIIICHA 3JIEMECHTAM
TCOPUHU MHOKCCTB. TeOpeTI/IKO-MHO)KeCTBGHHI)Ie MNpEACTaBJICHHUA IMMPOHU3LIBAIOT BECH KYPC ITKOJILHOM
MaTEMaTUKU U OpcjiararoT HauboJiee YHI/IBepcaJII)HI)If/'I SA3BIK, O6’BC[[I/IH$IIOIHHﬁ BCC pas3acyibl MAaTCMAaTUKNU U
cé HpHJIO)KGHHfI, OHU CBA3BIBAIOT PA3HBIC MATCMATHUYCCKUEC JUCHUIIIIMHBI B €ANMHOC LCIIOC. HO3TOMy BaXHO
AaTb BO3MOXXHOCTb INKOJbHUKY IMOHUMATH TGOpGTPIKO-MHO)KGCTBGHHBIﬁ SA3BIK COBpCMCHHOfI MaT€EMaTUKU U
HCIIOJIB30BATh €TI0 JIA BBIPAXKCHHUA CBOUX MEBICIIEH.

B kypce «Anrebpa u Hayaga MaTEeMaTHMYECKOTO aHAINW3a» MPHUCYTCTBYIOT TAaKXE OCHOBBI
MaTeMaTHYECKOr0 MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKM MOCTPOEHUS MOjENel
peabHBIX CHUTYAIMi, WCCIEIOBAHUS 3TUX MOJIENEH ¢ MOMOIIBIO ammapara anreOpbl ¥ MaTeMaTHIeCKOTO
AHAJIM3a U MHTCPHPCTALUN TTOJTYUYCHHBIX PE3YJIbTATOB. Takne 3alaHus BIIJICTCHBI B Kﬁ)KI[I:Iﬁ H3 pasaciioB
ImporpaMmsal, IMOCKOJIBKY BECh MAaTCpHUall KypCa HIMPOKO HCIOJB3YETCA AJId PCIICHHA NMPHUKIAAHBIX 3adad.
[Tpu pemennn peanbHBIX TPAKTUIECKUX 3319 yJaIIHecss pa3BUBAIOT HAOIIOAAaTEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAJIOIHIO, 0000IATh U KOHKPETU3UPOBATh MPOOIEMYy.
JlesitenbHOCTE IO (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIATHBIX 3a7ad OPraHu3yeTcs B MPOIecce
M3Y4EHHUS BCEX TeM Kypca «Asredpa 1 Hayaaa MaTeMaTHUeCKOTO aHAJIN3ay.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Ymucna u BbIYUCICHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE ApOOM, TPOILEHTHI, OECKOHEYHBIC
nepuoauueckue 1podu. Ilpumenenue apoOeit U MPOLEHTOB AJIs PEIIEHUS IPUKIIAJHBIX 3a7a4 U3 Pa3IudHbIX
OTpaciied 3HAaHUM U pealbHOW KU3HMU.

JleiicTBuTenpHble yncaa. PanuoHanbHble M MppalMoOHaIbHbIE YKciaa. ApupMeTHYECKUEe ONepaluu C
JNEHUCTBUTENBHBIMU 4YHCIIaMH. Moaynnb JE€HCTBUTEIBHOIO 4YHCIa U ero cBoicrtBa. [lpubnmxénnbie
BBIYMCIICHUS, IPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BIUMCICHUM.

Crenenp ¢ 1ensiM nokazateneMm. bunom Hprotona. Wcmonp3zoBanue moaxonsmiei (Gopmbl 3amucu
JNEUCTBUTENBHBIX YHCEN ISl pELICHUsI TPAKTUYECKUX 3a7au U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaIbHOU CTENEHH U €r0 CBOICTBA.

CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudm uucna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IMPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBRA.

OcHOBHBIE METOJIBI pEHIEHHs] LEeNbIX W JpPOOHO-pallMOHAIBHBIX YPaBHEHUHW M HEPaBEHCTB.
MHorouneHsl OT OJHOW MEpeMEHHOW. JleleHrne MHOTro4YJieHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy.
Mmuorousensl ¢ neiasiMu kodduimentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Hppaumnonansusie ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHUS [TOKA3ATEIbHBIX YPAaBHEHUM.

[IpeobpazoBaHue BhIpaKEHUMN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI pEIICHUS JOrapu(PMUUECKUX YpaBHEHHI.

OcHoBHble TpuroHomerpuueckue Gopmyinsl. [IpeoOpasoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Penrenne TpuroHoMeTpUYECKUX YPABHEHU.

Pemienue cucrem NUHEHWHBIX ypaBHEHUM. MaTpuia cucTteMbl JMHEUHBIX ypaBHEHUU. OnpenaenuTeinb
MaTpulbl 2X2; €ro reoOMETPUYECKHUU CMBICI MU CBOWMCTBA, BBIYHUCIECHHUE €r0 3HAYECHHS, NPHUMEHEHHUE
ONpEeaUTENs I PEIICHHUs] CUCTEMbl JMHEHWHBIX ypaBHEHUH. PemieHue nmpukiIaJHbIX 3a7ad C MOMOIIbIO
CUCTEMbl JIMHEWHBbIX YypaBHeHMI. MccinegoBaHMe TMOCTPOCHHOM MOJEIM C IIOMOILIBIO MAaTpul H
OTPEICIIUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJENIEH pealbHOW CUTyal[Mu C MMOMOIIbIO YPAaBHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHHMH M HEPABEHCTB K PEHICHUI0 MAaTEMaTHYeCKUX 3aJad M 3a7ad U3 pa3InyHbIX
obrnacteil HayKHu U peabHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHus ¢GyHKIuM. B3aumuHo oOpatHble ¢yHKumu. Kommosuius QyHKIui.
I'padux GpyHKIIMHM. DIeMeHTapHble TpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte omnpeneneHus M MHOXKeCTBO 3HadeHuWd ¢yHkumu. Hymu @ynkumun. Ilpomexyrku
3HakonocTossHcTBA. Y&tHble u  Heu€rHble ¢yHkuuu. [lepuoamueckue ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U MMUHUMYMbI GyHKIUH. HanGombliee ¥ HauMeHbIIEe 3HAYCHHS
(GYHKIMHU Ha TPOMEXKYTKE.

JIuneiiHas, KBaJpaTHyHas W JpoOHO-MUHeWHass (yHKUMU. ODJIEMEHTApHOE HCCIeAOBaHHE MU
MOCTPOEHHE UX I'PapHKOB.



Crenennas QyHKIMS C HaTypaJbHBIM M LEJNbIM TOKa3arenaeM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-0i CTeNeH! KaK (PyHKIMH 0OpaTHOM CTETIEHU C HATYpaIbHBIM ITOKa3aTelIeM.

[ToxazatenpHast u norapupmuyueckas GyHKIUHN, UX cBOWcTBa M rpaduku. Vcnonb3oBanue rpadukoB
GyHKUIUH 011 pereHus] ypaBHEHHIA.

Tpuronomerpuveckass OKPYKHOCTb, OIPEACICHNE TPUTOHOMETPUYECKUX (PYHKIUH YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B peEalbHBIX Ipoleccax M fABJeHUsAX. [paduku peanbHbIX
3aBUCHMOCTEH.

Hayana MmaTteMaTH4eCcKoOro aHajImM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUs MOCIEI0BATENbHOCTEW. MeTo1 MaTeMaTUYECKON MHAYKIUY.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEA0BATENBHOCTU. MICTOpUS BOSHUKHOBEHUSI MATEMAaTHYECKOTO aHAIN3a
KaK aHajan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas UM TreoMeTpuueckas mnporpeccud. beckoHeyHO yObIBarolasi TreoMeTpUYecKast
nporpeccusi. Cymma  OecKOHEYHO  yOBIBAaKOIEH TreoMeTpuueckor mporpeccur. JIMHEHHBIA U
SKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IPOLEHTOB. lcnoiab30BaHWE NPOTPECCHH IS
penieHus peasibHbIX 3a7a4 MPUKIAJHOTO XapakTepa.

HenpepriBabie pyHKuu u ux cpoiictsa. Touku paspbiBa. ACUMOTOTH rpagukoB ¢yHkiuid. CBoiicTBa
(GyYHKIMI HENpephIBHBIX Ha OTpe3ke. MeTo1 MHTepBajoB Uil pelieHus: HepaBeHCTB. [IpuMeHneHne cBONCTB
HENpephIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas u BTOpast mpousBoAHble (yHKIMH. OnpeneneHue, reoMeTpUUECKUd U (U3UUYECKUI CMBICI
MIPOM3BOJIHON. YpaBHEHHE KacaTelbHOU K rpaduKy GyHKIUH.

IIpousBoanble »nemMeHTapHbIX (yHKUuA. [Ipom3BosHas CymMMbl, NPOU3BEINEHHSA, YAaCTHOIO U
KOMTIO3HUITUH (hYHKITUH.

MHo:xecTBa M JIOTHKA

MHO3€ecTBO, oniepaliy HaJi MHOXKECTBaMU U UX cBoMcTBa. /lnarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aImapara Ul ONMCAHHS PEaJbHBIX IPOLIECCOB M SBJICHUM, IPU PELICHUHU
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBUE, J0Ka3aTesIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KIJACC

Yuciaa 1 BbIYMCTIEHUS

Hatypanbnbie u mensie uncia. [IpuMeHeHHe NPU3HAKOB MEIUMOCTH IIENBIX 4YHCEN, HauOOJBIIHMA
obumit nenutens (nanee — HOJl) u naumensinee obmee kparnoe (manee — HOK), octatkoB mo momyiiio,
anropuTMa EBKiMa a1 penieHus 3a1a4 B 1ENbIX Ynciax.

KommiekcHbie uncna. AnreOpanyeckas ¥ TpUrOHOMeTpUUYecKas (POPMbI 3aITUCH KOMILJIEKCHOTO YHCIIa.
Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMH 4YHciamMu. M300paxeHne KOMIUIEKCHBIX YHCEN Ha
KoopauHaTHOH mockoctu. ®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIIEKCHOTo yncia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN JUTSl pelieHns (PU3NUecKuX U TeOMETPUIECKIX 3a/au.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHI U HEPaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI I CHCTEMBI -CJIEICTBUSL.
PaBHOCHIIbHBIE HEpABEHCTBA.

Ot60op KOpHEW TPUTOHOMETPHUYECKUX YpPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOW OKPYKHOCTH.
Pemmenue TpuroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIIEHUS TIOKA3aTeNbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.



OcCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJIBl PELIEHHS] CHCTEM U COBOKYIHOCTEM palMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PEIICHUI0O MAaTeMaTHYeCKHMX 3ajad M 3aJad M3
pa3aMyYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HU, MHTEPIIPETALINS [T0JIyYEHHBIX PE3y/IbTaTOB.

DOyHKIUH U rpaGuKU

I'padux xommosunmu ¢yHkiuil. ['eomerpudeckne oOpa3sl ypaBHEHHH W HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'padmueckue mMeToapl pelieHnus ypaBHEHUN U HepaBeHCTB. ['paduueckue MeToapl pelieHns 3a1ad C
rapamMeTpamu.

Ucnonws3oBanne rpadukoB (QyHKIUN I KCCIACAOBAHUS TPOIECCOB U 3aBUCHUMOCTEH, KOTOpPHIC
BO3ZHMKAIOT NP PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHenne MPOU3BOJHOM K HCCIENOBaHUIO (GYHKIMM Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxnenne HanOoIbIIIero M HAMMEHBIIIETO 3HAUYECHUW HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHne POU3BOAHOW JJI HAXOXKACHWS HAWIY4YLIEro PEIIEHHs B NMPUKIAIHBIX 3a1adax, JUis
OTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMyIIoi min rpadukoM.

[lepBooGpa3Hasi, 0OCHOBHOE CBOWCTBO mepBooOpasHbIX. IlepBooOpasHble 3MeMEHTapHBIX (DYHKIUH.
[IpaBuia Hax0XAEHUS TEPBOOOPAZHBIX.

Huterpain. ['eomeTpuuecknii CMBICT HHTErpajia. Beraucienue onpeaeéHHoro HHTerpaia no Ggopmye
Hprorona-JleitOauma.

[Ipumenenne mHTErpaia A HaXOKJICHUS IUIOWAAeH IUIOCKUX (GuUryp m oObEMOB IreOMETPHUECKUX
Tel.

[Ipumepsr pemenuii auddepeHmaIbHbIX ypaBHEHHH. MaTeMaTH4eCKOe MOJICTUPOBAHUE peaTbHbIX
MIPOLIECCOB C MOMOIIBI0 AU PepeHInaTbHBIX YPaBHEHHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA «AJI'EBPA
1 HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YT JYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKIAAHCKOM MO3UIIMK 00yUarolerocs Kak akTHBHOTO U OTBETCTBEHHOTO 4JIeHA
poccuiickoro oOImiecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBICHHN, TpPOIEAyp TpaxJaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI U JAPYroe), yMEHHUE
B3aMMO/ICHCTBOBATh C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIMSIMU M Ha3HAUCHUEM;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

chOpPMUPOBAHHOCTh POCCHUICKON TpakJIaHCKOM WACHTUYHOCTH, YBaXEHUS K TMPOUUIOMY U
HAaCTOSIIEMY POCCUNCKOM MaTeMaTHKHU, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUMCKUX MAaTEMaTHUKOB
U POCCUICKOM MaTeMaTUYeCKOW MIKOJIbl, UCIIOIb30BAHUE ITUX JOCTUKEHUHN B IPYIrUX HayKaX, TEXHOJIOTUSX,
cdepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHME JYXOBHBIX IICHHOCTEH pPOCCHHCKOTO Hapoaa, CHOPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, ITHUYECKOTO IOBEICHUS, CBSI3aHHOTO C NPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUW HAyKU U
JEATeIbHOCTBIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIA/JA B MOCTPOCHUE YCTOMUUBOTO OYyAyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4u, PEUIeHUN, PACCYKIIEHUU, BOCIPUUMYUBOCTD K MAaTEMaTHYECKUM acCleKTaM pa3jIuYHbIX BHJIOB
HCKYCCTBa;

5) pusnveckoro BOCIMTAHUSA:

cOPMHUPOBAHHOCTh YMCHHSI TMPUMEHSATH MAaTEMaTHYEeCKHE 3HAHWS B HMHTEpPECax 3J0POBOTO U
0e3omacHOr0 00pasza >KHU3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3[0POBBIO (3I0pOBOE THTAHHE,
cOaaHCUpPOBAaHHBIM pEXHUM 3aHATUM M OTAbIXa, peryiaspHas (¢u3nyeckas aKTUBHOCTH), (U3UYECKOE
COBEPIICHCTBOBAHKE MIPH 3aHATUSIX CIOPTUBHO-03J0POBUTEIBLHOM 1€ TEIBHOCTBIO;

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTh K TpYAY, OCO3HAHWE IIEHHOCTH TPYJIO0JIOOUs, HUHTEpeC K pa3IuyHbIM chepam
podeccHoHaIbHOMN JESITEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €€ MPUJIOKEHUSMH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oymymiel nmpodeccuu U peam30BbhIBATh COOCTBEHHBIE KU3HEHHBIC TIJIaHBI, TOTOBHOCTH
U CHOCOOHOCTh K MaTeMaTH4YecKOMY OOpa30BaHMIO M CaMOOOpPa30BAHMIO Ha MPOTSHKEHHM BCEW >KHM3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUN MPAKTUICCKUX 3a7]a4 MAaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpPhl, MOHUMAHHWE BJIMSHUS COIHATHHO-IKOHOMHYECKHX
MPOLIECCOB HA COCTOSIHME MPHUPOJAHONM M COLMAIbHOW Cpenbl, OCO3HaHHE TIJI00AJbHOTO XapakTepa
HKOJIOTMYECKUX MpOoOJieM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUM Ui pelleHus 3aJady B
o0nacTu OKpyXKarollel cpelbl, MJIaHUPOBAHUE IMOCTYIKOB M OLIEHKH WX BO3MOXHBIX IMOCIEICTBUN s
OKpY’Karollenl Cpeibl;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOLIECTBEHHON MPAaKTUKH, MOHMMAaHHE MaTEeMaTHYECKON HayKu Kak c(epbl YelOBEYECKOU e TeNIbHOCTH,
9TanoB €€ pa3BUTHS WU 3HAYMUMOCTU JUISl Pa3BUTHS LUBWIM3AIMM, OBJIAJCHHE S3BIKOM MaTeMaTUKH U
MaTeMaTH4eCKON KyJIbTYpOll KakK CpEeACTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO M
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe1bHBbIE YHHBepcAJbHbIe Y4eOHbIe JeiicTBUSA

Ba3zoBble 1oruyeckue aeficTBUA:

BBISBJIATh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKHMX OOBEKTOB, IMOHSTHH,
OTHOLIEHUH MEXIy MOHATUAMH, (HOPMYIMPOBATh ONpPEAEIECHUs MOHATHH, YCTaHABIMBATh CYLIECTBEHHBIH
MIPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS JUIs1 0000IIEHUs M CPABHEHUS1, KPUTEPUU NTPOBOAMMOTO aHAIIN3a;

BOCIPUHHUMATh, (JOPMYIUPOBATH U PEOOPA30BbIBATE CYXAECHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YaCTHbIE U OOIINE, YCIOBHBIE;

BBISBJIATE MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpEYMs B (aKkTax, NaHHBIX,
HaAOJIOICHUAX U YTBEPKACHUAX, IpeAIaraTh KpUTEpUH JUTsl BBISIBICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

Jie7IaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKJIFOUYEHNH 110 aHAJIOTUH;



IpOBOAUTE CAMOCTOATCIIBHO [J0Ka3aTCJIbCTBA MATCMATHYCCKUX YTBep)K[[eHI/Iﬁ (HpﬂMBIe nu OT
MPOTHBHOTO), BBICTpaMBAaTh apPryMEHTALMIO, HPUBOAUTH MPHUMEPHl M KOHTPIPHUMEPH, OOOCHOBBIBATH
COGCTBCHHLIC CYXXACHUA U BBIBOBI,

BBIOMpATH CIIOCO0 perieHus yaeOHOM 3a1auu (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PEIICHUs, BEIOUPATh
HanOoJIee MOIXOAANIIUHN C YIETOM CAMOCTOSTEIBHO BBIJICICHHBIX KPUTCPHUCR).

Ba3oBble ncciieqoBarejibcKue A1eicTBUS:

MCIIOJIb30BaTh BOTPOCHI KaK HMCCJIENOBATENbCKUNA WHCTPYMEHT MO3HAHUS, (OPMYIMPOBATH BOTPOCHI,
bukcHupyoIye MPOTHBOpPEYHEe, NMpoOdIeMy, YCTaHABIMBATh MCKOMOE W JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATEH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSATEIBHO CIUIAHMPOBAHHBINA HKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHHUIO
O0COOEHHOCTEH MAaTeMaTH4YeCKOr0 OOBEKTa, SIBICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMH, TTPOIIECCAMM;

CaMOCTOSITENIbHO  (OPMYIHPOBATh OOOOIIEHUST M BBIBOJBI 1O pe3yJbTaTaM MPOBEAEHHOTO
HaONIOZCHUS, WCCIEAOBaHUs, OIEHWBATh JIOCTOBEPHOCTh TMOJYYCHHBIX pPE3YJIbTaTOB, BHIBOJOB U
00001IEeHHNI];

IMPOrHO3UPOBATHL BO3MOXKHOC Ppa3BUTHUEC IIPOLECCA, a TaKXKE BBIABUI'aTb IMPCAIIOJOXKCHHUA O €ro
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISABJIATH Jle(bI/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6X0)II/IMI)IX JJId OTB€TA HaA BOIIPOC W JJId PCIICHUA
3a/1auu;

BBI6I/IpaTI) I/IH(l)OpMaHI/IIO N3 UCTOYHHUKOB PA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh, CUCTCMATU3UPOBATHL U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3INYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HHGOPMALIMIO, NPEACTaBISATH €€ B pa3luyHbIX (popmax, HIUTIOCTPUPOBATH
rpapuvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble N1eiCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (POPMYIHUPOBATh CY)KJEHHUS B COOTBETCTBUU C YCIOBHUSAMH U LIETSIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelleHus 3aja4i, KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yNbTarT;

B Xo0Je O0OCYXKIeHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbI, MPOOJIEMBI, pelraeMoi
3aJlauM, BHICKA3bIBATh UJICU, HALIETICHHbIC HA MTOMCK PEICHHS, COMIOCTABISATh CBOM CY)KJICHUS C CYXKJIEHUSIMU
JIPYrUX YYacTHHMKOB Juajora, OOHapyXHBaTh pa3IMyMe M CXOJCTBO TMO3ULMN, B KOPPEKTHOW (dopme
(dbopMynTUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MpEJICTaBIATh  Pe3yibTaThl  pEIIeHHs  3aJayd, OKCIEPUMEHTa, HCCIENOBaHMUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIJICHUS € Y4ETOM 3a7ad MPE3eHTAUd U OCOOEeHHOCTEl
ayJUTOPHUH.

PeryasitTuBHbIe YHHBepCaJIbHbIC Y4eOHbIe AeiicTBUS

Camoopranmn3anus:

COCTaBJIATh IUIaH, aJTOPUTM pEIIEHUs 3a/aud, BbIOMpATh CIIOCOO peleHHs ¢ y4ETOM HMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BAapHAHTBI PELICHUN C
y4€TOM HOBO# MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJICKT:



BJIQJICTh HABBIKAMH II03HABATEIbHON peQUIeKCMU KaKk OCO3HAHMS COBEPINAEMBIX JCHCTBUH W
MBICTIMTEIIBHBIX MPOLIECCOB, UX PE3YNIbTATOB, BIAAETh CIIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS Mpolecca
U pe3yibTaTa PeleHUsl MaTEMaTUUECKOH 3a1a4;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH MPU PEUICHUU 3a/la4yd, BHOCUTh KOPPEKTUBHI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3YJIbTAaTa IIETU W YCIOBUSAM, OOBSICHATH TPUUYHHBI JOCTHKCHUS WA
HEJOCTHKCHHSI PE3YJIbTATOB JCATESILHOCTH, HAXOIUTh OITUOKY, aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MMOHUMATh M KCHOJB30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHAMBUIYATbHON pabOThI MpU pEIICHUU
y49eOHBIX 3aja4, MPHUHUMATH IEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPraHHU3AIUI0 COBMECTHOMN
paboTHI, pacrpeaenaTh BUIbI padoT, JOTOBAapPUBATHCS, 0OCYXKIATh MPOIECC U PE3yNbTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopmax paboThl (0OCYKIeHUsI, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH CBOM JIEHCTBHS C IPYrUMHU WICHAMH KOMAaH]IbI,
OIIEHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUsM, CHOPMYITUPOBAHHBIM YYaCTHHKAMU
B3aUMO/ICHCTBHS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6ydyenus B 10 kiacce oOydaromuiics MOJYYUT CIEAYIONIME MPEAMETHBIE PE3yIbTaThl 10
OT/ICNLHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHIEeCKOTO aHAIIN3ay:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OMEpUpPOBAaTh MOHATUSMU: pPALMOHAIBHOE YMCIO, OECKOHEYHas Mepuoanyeckas JIpoOb,
MPOLIEHTBI, MPPALMOHAIBHOE YHCIIO, MHOYKECTBA PALMOHAIBHBIX M JIEWCTBUTENBHBIX YHCEN, MOMYJIb
JIEMCTBUTEIIFHOT'O YHCIIa;

MPUMEHSTHh IPOOH U MPOLEHTHI ISl pElIeHHs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUN U
peabHOM )KU3HU;

MPUMEHTh NMPUOMMKEHHBIC BBIYMCICHUS, NpaBUia OKPYIJICHUSA, MPUKUIKY W OLEHKY pe3yjibTara
BBIYHCIICHUH;

CBOOOJHO ONEpUPOBATH MOHSITHEM: CTENEHb C IEJIIM IOKa3aTeseM, MCHOJIb30BaTh MOJAXOJSIIYIO
(dbopMy 3anucH IEHCTBUTEIBHBIX YHCET JJISl PeICHHs MPAKTUYECKUX 33/1a4 U MPeICTaBICHUS] TaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUYECKII KOPEHb HATYPAIbHOW CTETICHU;

CBOOOJHO OTEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OMEPUPOBATH MOHATUAMU: JIOTapru(M YKcia, TECITUYHbBIE U HaTypallbHbIE TOTapu(MBlI;

CBOOOIHO OMEPUPOBATH MOHATUAMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO OMEpUpPOBaTh TMOHATUSAMHU: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO, PABHOCHIIBHBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBUS, PABHOCUIJIbHBIE HEPABEHCTBA,

MPUMEHAITh Pa3TUYHbIE METOJbl PELICHUS PAlMOHANBHBIX M JIPOOHO-pAIlMOHATBHBIX YpPaBHEHUI,
MIPUMEHATh METO]I UHTEPBAJIOB ISl PEILICHUS HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHITHSIMH: MHOTOYJIEH OT OJHON IMEePEeMEHHON, MHOTOWIEH C IIeNbIMH
KodhduIMmeHTaMi, KOPHH MHOTOYJICHA, MPUMEHSTHh JeJIeHHEe MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera nns pemenus 3anau;

CBOOOJHO OTEpUPOBATh MOHATHSAMH: CHCTEMa JMHEWHBIX YpaBHEHUW, MaTpHIA, OMPEIeTUTENb
MaTpullbl 2 X 2 M ero TeOMETPUYECKUU CMBICI, HCIOJIb30BAaTh CBOWCTBA OMpeAenuTens 2 X 2 s



BBIYMCIICHUS €r0 3HAUEHUs, IPUMEHATb ONPEICIIUTEIN AJs PEIICHUS CHUCTEMBbl JIMHEHHBIX ypaBHEHU,
MOJEIUPOBATh pEAIbHbIE CUTYallud C [IOMOIIBIO CHUCTEMbl JIMHEMHBIX YpPAaBHEHMM, HCCIIEA0BAThH
IIOCTPOEHHBIE MOJIENIN C TIOMOIIIbIO MATPUL] U OIIPEACIUTENEH, HUHTEPIIPETUPOBATH [TOJIyYEHHBIN pE3yNbTarT;

MCTOJIb30BaTh CBOWCTBA JICHCTBUIA C KOPHAMU IS TPe0Opa30BaHUs BBIPAKEHUIA;

BBINIOJIHATh IPEOOpPa30BAHUS UMCIOBBIX BBIPAKEHUH, COAEpXKAILMX CTENEHW C paldOHAIbHBIM
[I0Ka3aTeseM;

MCTIOJIb30BaTh CBOKWCTBA JIOTapu(MOB [T IpeoOpa3oBaHus Jorapu(hMUIECKUX BBIPAKCHUH;

CcBOOOJTHO OIEPHUPOBATH MOHATHAMHU: HPpPALUOHAIBHBIC, IIOKa3aTeNbHbIE W JorapudmMuyeckue
YpaBHEHHUS, HAXOJUTh MX PEUICHHUS C MOMOIIBIO PAaBHOCUJIBHBIX NEPEXOJ0B WU OCYLIECTBIISISI MPOBEPKY
KOpHEWH;

MIPUMEHAITh OCHOBHBIE TPUTOHOMETpHUUYEcKue (HOpMyIbl A MpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKEHU;

CBOOOJHO ONEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, NPUMEHATh HEO0OXOIUMbIE
(bopMyIIBl TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHUI;

MOJENUPOBATh peallbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAXKEHUS, YpPaBHEHMS,
HEpaBEHCTBa IO YCIOBHUIO 3a/ayM, MCCIIEJJOBATh IOCTPOCHHBIE MOJENHM C HCIOJIb30BAaHUEM arrapaTa
anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMHU: (YHKIIHS, CHOCOOBI 3amaHus (DYHKIHMH, B3aUMHO OOpaTHBIE
(GYHKIMM, KOMIO3UIUS QYHKUIUHN, rpaduK GYHKIMH, BHIIOJHATE dJIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB
byHKIIHI;

CBOOOJIHO ONEPHUPOBATH MOHATHIMHU: 00IACTh ONPEAETICHNUS U MHOXECTBO 3HAYEHUH (YHKLUU, HYIU
(GyHKLIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJITHO OMNEpPUPOBATH MOHATHAMM: YETHbIE M HEYETHBbIE (YHKLUH, NEepUOANYEcKHe (QYHKIHNH,
IIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl 1 MUHUMYMBI (DYHKIMH, HauOoJIbIlIee U HAUMEHbILIEEe
3Ha4YeHHe (QYHKLUU HA IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBATH MOHATUAMU: CTENEHHAs (QYHKLUHSA C HATYpaJbHBIM U ILIEJbIM IOKa3aTeseM,
rpaduK CTENEHHOW (DPyHKLIMHU C HAaTypaJbHbIM M LEJBIM IOKa3aTesleM, rpaduk KOpHs N-OH CTENeHH Kak
(GyHKLIMU 00paTHOMN CTENEHH ¢ HaTypallbHBIM IIOKa3aTeseM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W ApOOHO-TUHENHHas (YHKUUH, BBIIOJIHATH
3JIEMEHTAapHOE UCCIIE0BAHNE U IOCTPOEHHE UX I'pa(UKOB;

cBOOOJIHO ONEpUPOBaTh HMOHATHAMM: IOKa3aTeslbHas U jorapupmuueckas QyHKIMHU, UX CBOMCTBA U
rpaduKy, UCI0JIb30BaTh UX I'paUKy /Il pellieHHs ypaBHEHMIA;

CBOOOJTHO ~ ONEpUpOBaTh  IOHATUAMH:  TPUIOHOMETpPHUYECKAass  OKPYKHOCTb,  OIpeieeHue
TPUTOHOMETPUUECKUX (PYHKLUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh TpapUuKK PyHKIMN I MCCIeI0OBaHUS MTPOLECCOB M 3aBUCMMOCTEN IIPU PEIICHUH 3a/1a4
U3 Jpyrux y4yeOHBIX MPEIMETOB U pEalbHOM JKU3HM, BbIp@XaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH;

Havaja maTeMaTH4eCKOro aHaJIM3a:

cBOOOJIHO ONEpHUpOBaTh MOHATUSAMU: apH(MeTHUecKas U TeoMeTpHuecKasl Mmporpeccus, OeCKOHEYHO
yOBIBaroIasi TeOMeTpUUecKasl MPOrpeccHsi, JUHEHHBIH M SKCIIOHEHLUANbHBIA POCT, (GopMysna CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU JIJIsl PELICHMSI PEalIbHBIX 3aJa4d IPUKIAIHOTO XapaKTepa;

cBOOOJTHO ONEPUPOBATH MOHATUSMH: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aJaHNs TIOCIIE0BATEIbHOCTEMH,
MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEJOBATEIBHOCTH, MOHUMATh OCHOBBI 3apO’KJIEHUS MaTEMaTH4ECKOIO
aHaJM3a KaK aHajan3a OECKOHEYHO MalbIX;



cBOOOJTHO ONEpUPOBATh MOHSATHAMU: HENPEPBIBHbIC (YHKIIMHM, TOUYKH pa3pbiBa rpaduka (QyHKIHH,
aCUMIITOTHI rpaduka GyHKINY;

cBOOOJTHO OmEpUpOBaTh MOHATHEM: (QYHKIMS, HEMpEephIBHAS HAa OTpPe3Ke, NPHMEHSATh CBOMCTBA
HETPEepbIBHBIX (DYHKIMN IS peLICHUs 3a/ay;

cBOOOJTHO OIEpHPOBATh MOHATHSAMHM: TEpBas W BTOpas MPOW3BOJAHBIC (YHKIWHU, KacaTelbHas K
rpaduKy QyHKIHH;

BBIUUCIIATH TPOU3BOJHBIE CYMMBI, NMPOU3BEJCHUS, YaCTHOTO M KOMIIO3UIIMM JBYX (YHKIUH, 3HATH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKLUI;

MCIIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICIT IIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATh MOHATHUAMU: MHOKECTBO, OIIEPALIMU Ha/l MHOKECTBaMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCAaHUs PEAIbHBIX IIPOLECCOB U SBJICHHM,
IIpY peIIeHNH 3aJa4 U3 IPYruX y4eOHbIX IPEIMETOB;

CBOOOJHO OIEpPUPOBATH MOHATUSMU: OIPEAEICHHE, TEOopeMa, YpaBHEHHUE-CJIEICTBHE, CBOWCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHHUS 1 HEPABEHCTBA.

K xoniy o0yuenus B 11 kiaacce oOydaromuiics MOIYYUT CIEAYIONIUE MPEAMETHbIE PE3YNbTaThl IO
OTJIeNIbHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO Kypca «Airedpa u Hadyaja MaTeMaTUYECKOTO aHAIN3a»:

Yucisia ¥ BBIYUCICHUS:

CBOOOJHO OTIEPUPOBATH MOHATHAMU: HATYPaJIbHOE U LIE€JI0€ YMCIIO, MHOXKECTBA HATYPAIbHBIX U IIEJBIX
4yucell, UCMOJIb30BaTh Mpu3Haku AenuMocTH mHenbix ynces, HOJl m HOK HaTypaiabHBIX YKCeN sl pelIeHUs
3a/1a4, MPUMEHATH anroput™ EBkinia;

CBOOOJITHO ONEpUpOBaTh IOHATHEM OCTAaTKa IO MOJYNI0, 3alUChIBaTh HATypalbHblE 4YHCIA B
Pa3IMYHBIX MO3UIHMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJIHO ONEPUPOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX 4YHCEl,
NPEICTaBIATh KOMIUIEKCHBIE YHUClIa B alreOpandeckodl M TPUTOHOMETPUUYECKOW (opMe, BBINOIHATH
apu(pMeTHYeCKHe ONepalii ¢ HUMU M N300pakaTh Ha KOOPIAMHATHOM IJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJITHO OIlEpUPOBaTh MOHATUSAMH: HUppalMOHAIbHBIE, IOKa3aTelIbHbIE W JiorapupMuyecKue
HEPABEHCTBA, HAXOJUTh X PELICHNSI C TOMOLIBIO PABHOCUIIBHBIX I1IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH pelIeHu TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJIHO ONEpHpPOBaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTH HEOOXOAUMbIE
(opMyIbl 1151 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJITHO ONEpUpPOBaTh MOHATUSAMH: CHUCTEMa U COBOKYIIHOCTb YpPaBHEHMH U HEPAaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBMS, HAaxXOOUTh PEIICHHS CUCTEMBI U COBOKYIHOCTEH
palnMoHaIbHBIX, UPPALIMOHATILHBIX, IOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPABHEHUHN 1 HEPABEHCTB;

pemars paloHalbHBbIE, UPPaLMOHAIIbHBIE, II0Ka3aTelbHbIE, JorapupmMuuecKue U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIU U IIapaMeTphI;

IPUMEHATh TpapUuecKhue METOAbl A pELICHUS YypaBHEHMH M HEpPaBEHCTB, a TaKkKe 3ajad ¢
napaMeTpamy;

MOJICIUPOBATh pEalbHblE CHUTYallMM Ha $3bIKE alreOpbl, COCTABIIATh BBIPAKEHUS, YpPaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33aJaud, UCCIEN0BaTh IMOCTPOCHHBIE MOJEIM C HUCIOJIB30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATh MOJYYEHHBINH Pe3ylbTaT.

DOyHKUUH U TPauUKU:

CTPOUTH TpapUKH KOMIIO3MIMU (YHKIUH C MOMOIIbIO 3JEMEHTapHOIO HCCIIEAOBAaHHUs U CBOMCTB
KOMIO3ULIUH IBYX (QYHKIUH;

CTPOMTH TeoMeTpHuUecKkre 00pa3bl ypaBHEHUH 1 HEPAaBEHCTB Ha KOOPIUHATHON IIOCKOCTH;



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPAPHUKH TPUTOHOMETPHUECKUX (PYHKITH;

NPUMEHATH (PYHKIMH JJI1 MOJCITUPOBAHUS U UCCIIEOBAHUS PEATbHBIX IPOLIECCOB.

Havyana maTeMaTH4eCKOro aHaJIm3a:

MCIOJb30BATh MPOU3BOHYIO ISl HCCIE0BaHUS (YHKIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIIee U HANMEHBIIIee 3HAUeHUS (DYHKIIMN HETPEPHIBHON HA OTPE3KE;

HCIIOJIb30BATh IIPOU3BOAHYIO U HAXOKJICHUS HAWIYYIIErO PEIIEHUs B NPUKIAIHBIX, B TOM 4YHCIIE
COLMAIBHO-DKOHOMUYECKUX, 3a]a4ax, Ul OIpENeNeHUs CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOIO
dbopmyoit wim rpadukoM;

CcBOOOJTHO ~ OINEpHUPOBATH MOHSATHUAMHU: TEPBOOOpa3HAs, OMNPENeNEHHBIA HMHTETpall, HAXOAWUTh
nepBooOpa3HbIe AIMeMEHTAPHBIX (YHKINN U BBIYUCISATH HHTErpai 1o gopmysne Hetorona-Jleiibnuna,

HaXOJUTh IJIOIAAN MJIOCKUX GUTYp U 0OBEMBI TEN C OMOIIBIO HHTETPaIa;

MMETh IPEJACTaBICHUE O MaTeMAaTHYEeCKOM MOJCIMPOBAHMHM HA IPUMEPE  COCTABIICHUS
muddepeHnanbHbIX YpaBHEHUIM;

pelarh NpUKIaJHbIe 33a4yl, B TOM YHCIIE€ COIMATIbHO-3KOHOMUYECKOTO U (U3NYECKOTO XapakTepa,
CpeICTBAMHU MAaTEMAaTHYECKOIO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbIl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO ACMCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YypaBHEHHS U 99 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKUIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubdMeTnuecknii KOpeHb N-0if CTETIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKke BbIpaXKeHUs U 20 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOrPECCUN 10
HenpepriBabie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs 5 5
3HaHUHN
10 PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 I/ICCJ'IGI[OBaHile (GYHKIHIA ¢ TTOMOIIBIO 20 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ HHTETpaT 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIHA. 14 1
TpuroHomeTpruyecKue HEPAaBEHCTBA
4 HpparnmonaibHbIe, MOKa3aTeIbHbIC U 29 1
norapuMudecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e uncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IC, 000011eH1Ee, CHCTEMAaTU3alHs 16 5
3HaHUU
10 PezepBHoOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue Aara unpponbie
Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHO0XecTBO, orepaluy HajJ MHOXKECTBAMH B UX 1
CBOIiCTBa
2. JHuarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO armapara 1
' IUISL pENICHHMS 3a/1a4
Panumonansaeie uncia. OOLIKHOBEHHBIE U
4, JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MIePUOANYECKHIE TPOOH
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
5. JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MIePUOANYECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PELICHUS 1
' MPUKJIaJAHBIX 334
7 [IpumeHnenue npoOeli ¥ MPOLIEHTOB IS PELISHUS 1
' MPUKIaAHBIX 3314
3 HeicTBuTenpHble yncia. PanponaabHbie U 1
' HppalMOHAJIbHBIC YHUCIIA
9 Apudmetnueckue omneparuu ¢ IeHCTBUTEIbHBIMU 1
' quClIaMuU
10. Moaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA
11. [TpubnnkEHHBIE BEIYMCIICHHS, TPaBUIIa OKPYTJICHUS, 1




IIPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUI

OCHOBHBIE METO/IbI pEIIEHHS LIENbIX U APOOHO-

12 paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
13 OCHOBHBIEC METO/IbI PEIIEHHS LIENbIX U IPOOHO-
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorousneHsl 0T OJHON epeMeHHOU. Jlenenne
14. MHOTO4JI€Ha HAa MHOTOYJIEH C OCTaTKOM. TeopeMa
bezy
15 MHuorouseHsl ¢ 1eiasiMu Kodgduiinentamu. Teopema
' Buera
16. Pemrenne cucrem nMMHENHBIX ypaBHEHUN
17. Pemrenne cucrem nMMHENHBIX ypaBHEHUN
Marpuna CUCTEMBI JINHEWHBIX YPABHEHUN.
18. OnpenenuTenas MaTPHUITLI 2X2, €r0 TEOMETPUICCKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €T0 3HAUECHUS
19 [IpumeHneHue onpenenuTens i pereHus: CHCTEMbI
' JIMHEHHBIX YpaBHCHUH
20 Pemienune npukinagHbIxX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHCHUH
21 Pemienune npukinagHbIxX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
29 KonTponsnas pabora: "PanroHanbHble ypaBHEHUS U
' HepaBeHCTBAa. CUCTEMBI JIMHENHBIX YpaBHEHUN"
93 OyHK1Ms, crocoOsl 3aganus GyHkuuu. Bzanmuo
' oOparHble pyHKIuN. KoMnosunuus ¢pyHkuunit
24 I'padux GpyHKIMHM. DIeMeHTapHble TPpeoOpa3oBaHus
' rpaduKoB HYHKIHI
25. O6nacTh onpeaeneHuss © MHOKECTBO 3HAYCHUN




¢bynkumu. Hynu ¢ynkiun. [IpomexyTku 3HaK
MIOCTOSIHCTBA

Yérnble u Heu€THbIE pyHKUUU. [lepuoauueckue

26.
¢dbysakmn. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUU
97 MaxkcuMyMbl 1 MUHUMYMBI QyHKIIMK. Hanbombiee u
' HauMEHBIIIee 3HaUeHUEe (PYHKIIUN HA TIPOMEKYTKE
28 Jluneiinasi, kBagpaTudHas U JpoOHO-ITMHEMHAS
' GyHKIUM
29 DneMeHTapHOE UCCIIeIOBAaHNE U TTOCTPOEHUE
' rpaduKoB 3THX QyHKIHI
30 DneMeHTapHOE MCCIIeIOBAaHNE U TTOCTPOEHNE
' rpaduKoB 3THX QyHKIHI
31. CreneHn ¢ LeILIM ITokasareneM. buaom Hrerotona
32. Crenens ¢ nensiM nokasareiaeMm. bunom Heiotona
33 CrenenHas GyHKIHS C HATypaJIbHBIM U LIEJBIM
' nokasarenem. E€ cBoiicTBa u rpaduk
34 Kontponbhas padota: "Crenennas pynkuus. EE
' cBoMcTBa U rpaduk"”
35 ApubdMeTHuecKrii KOpeHb HATYPAIbHOUW CTETICHH U
' €ro CBOMCTBA
36 Apudmernueckuil KOpeHb HATYPAIBHOU CTENIEHU U
' €ro CBOMCTBA
37 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
' COJIep>KalIuX CTENeHH U KOPHU
38 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
' COJIEpXKAaIIUX CTEIIEHU U KOPHU
39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACpKaUX CTCIICHU U KOPHU




WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METOIbI

40. pelieHusl UppaALMOHATIBLHBIX YPAaBHEHUI
41 Uppanmonansusie ypaBHeHusi. OCHOBHBIE METO/IbI
' pelieHus: UppaMOHATBLHBIX YPaBHEHUN
42 Uppanmnonansusie ypaBHeHusi. OCHOBHBIE METO/IbI
' pelieHus: UppaMOHATIBLHBIX YPAaBHEHHUI
43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
' HUPpAIMOHATIBHBIX YpaBHEHUHN
44 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
' HMPpAIMOHATIBHBIX YpaBHEHUN
45 PaBHOCWMIIBHBIE TIEPEXO/IBI B PEIICHUN
' HMPPAIMOHATIBHBIX YpaBHEHUN
46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIIICHUHT
' MppalMOHANILHBIX YPaBHEHHM
CaoiicTBa u rpaduk KOpHS N-0¥ CTETICHU KaK
47. (GbyHKIIMM OOpaTHOU CTETICHU C HATypaTbHBIM
roKasaresem
CpoiicTBa u rpaduK KOpHS N-0¥ CTEIIEHU KaK
48. (GhyHKIIMHM 0OpaTHOM CTETICHU C HATypalbHBIM
roKasaresem
49 KonTponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-
' oil crenenu. MppanuonaibHbie ypaBHEHUS"
50 CreneHsb ¢ palluOHAIBLHBIM MTOKa3aTeleM U e€
' CBOMiCTBA
51 Crenenb C pallMOHAJIBHBIM NIOKA3aTeNleM U €€
' CBOMCTBa
59 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U eé

CBOMCTBA




53. [Toxa3zaTtenbHast pyHKUHMSA, €€ CBOICTBA U rpaduK 1

54 Hcnons3oBanue rpaduka QyHKIUU IS pEHICHUs 1
' ypaBHEHHI

55 Hcnons3oBanue rpaduka GyHKIUA IS pEHICHUS 1
' ypaBHEHHI

56 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
' peleHusl MoKa3aTebHBIX YpaBHEHUN

57 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
' peleHus MoKa3aTebHBIX YPaBHEHUN

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
' pelIeHus MoKa3aTeIbHBIX YpaBHEHHH

59 KounTponbnas pabora: "[lokazarenpHas GyHKIHS. 1
' [Moka3aTenbHbIe ypaBHEHHUS"

60. Jlorapudm uncmna. CoiicTBa jgorapudpma 1

61. Jlorapudm uncia. CoiicTBa jgorapupma 1

62. Jlorapudm uncmna. CoiicTBa jgorapudpma 1

63. JlecsaTHYHBIC M HATYpaJIbHBIE JTOTapU(MBI 1
. CSITUYHBIE M HATypaJlbHbIE JOrapu(Mbl

64 e e e 1

65 IIpeoOpa3oBaHue BeIpayKeHUH, COAEPIKALINX 1
' J0rapuQMbI

66 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKALINX 1
' J0rapuQMsI

67 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKALIMX 1
' sorapudMBbI

68. Jlorapudmuueckas GpyHKIus, €€ CBOWCTBA U rpaduK

69. Jlorapudmuueckas GpyHKIus, €€ CBOWCTBA U rpaduK

70. Hcnons3oBanue rpaduka QyHKIUN IS peLICHUs 1




YpaBHEHUI

Hcnons3oBanue rpaduka QyHKIUU IS pEHICHUs

71. .
yYpaBHEHHIA
7 Jlorapudmudeckue ypaBHeHuss. OCHOBHBIE METOIbI
' perieHus JorapupMHUUECKUX ypaBHEHUH
73 Jlorapudmuueckue ypaBuenusi. OCHOBHBIE METOIbI
' perieHust TorapupMHUUECKUX ypaBHEHUH
74 Jlorapudmuueckue ypaBuenusi. OCHOBHBIE METOIbI
' perieHust TorapupMHUECKUX ypaBHEHUH
75 PaBHOCHIIBHBIE TTEPEXO/IHI B PEIICHUT
' J0rapu(pMUIECKUX YPaBHEHHI
76 PaBHOCHIIBHBIE TTEPEXOIHI B PEIICHUT
' J0rapu(PpMUIECKUX YPaBHEHHI
77 Kontponbnas padota: "Jlorapudmudeckas hyHKIIHS.
' Jlorapudmuueckue ypaBaeHus"
78 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO
' aprymenra
79 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO
' aprymenra
80 ApKCUHYC, QpKKOCHUHYC M apKTaHT'€HC YUCIOBOTO
' aprymeHra
81 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC YUCIOBOTO
' aprymeHra
Tpuronomerpuyeckas OKpY>KHOCTb, OIIpE/IeTICHHIE
82. TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO
aprymeHra
83, TpuroHomerpuyeckas OKpyKHOCTb, OIIPEICTICHUE

TPUTOHOMETPUUYECKUX (PYHKUUH YHUCIOBOTO




aprymeHTa

84. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
85. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
86. OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1
87. [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
88. [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKECHUH 1
89. [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKECHUH 1
90. [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
91. Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
92. Pemenue TpuroHoMeTprueCcKUX ypaBHEHHM 1
93. Penrenne TpUrOHOMETPHYECKUX YPaBHEHUH 1
94, Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
95. Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1
96. Pemenne TpuroHOMETPUYECKUX YpaBHEHUH 1
97 KontponbHas padota: "Tpuronomerpudeckme 1
' BBIpKECHHS M TPUTOHOMETPUYECKUE YpaBHEHUS "
[TocnenoBaTenbHOCTH, COCOOBI 3aJaHUS
98. [IOCJIENOBATEILHOCTEN. MeTo 1 MaTeMaTUYECKOT 1
WHTyKIUH
MOHOTOHHBIE U OTpaHUYCHHBIE
99. nocienoBarenbHoCcTU. McTopus anann3a 6eckoHEeYHO 1
MaJIbIX
100. Apudmernueckast Iporpeccust
101. I'eomeTpuueckas nporpeccust
102 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
" | mporpeccust
103. CymMa 6ecKkOHEUHO YOBIBAIOIIEH reoMeTprudYecKoi 1




IIporpeccuun

JIMHENHBIN 1 SKCIOHEHUUAIIBHBIN pocT. Yuco e.

104. 1
dopmyJia CI0KHBIX TPOLIEHTOB

105. JIMHENHBIN 1 SKCIOHEHUHUAIIBHBIN pocT. Yuco e. 1
dopmyJia CI0KHBIX IPOLIEHTOB

106. Hcnonp30BaHne MPOTPECCHH TSl PEICHHS PeaTbHbBIX 1
3a]1a4 MPUKJIIATHOTO XapaKTepa

107, Kontponbnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

108. HenpepriBHbIEe (YHKIINHM U UX CBOMCTBA 1

109. Touka pa3pbeiBa. ACUMITOTHI rpaduKOB GYHKITUI 1

110. CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3Ke 1

111. CpoiicTBa (yHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1

112. MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1

113. MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1

114. MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1

115. [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUNA 1151 1
pelieHus 3a1a4y

116. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 17151 1
pelieHus 3a1a4y

117. [lepBas u BTOpast mpou3BOAHbIE PYHKIIUU 1

118, OHpe,Z[eJ'IeHI/If:, re€OMETPUUECKUN CMBICTT 1
MIPOU3BOTHOM

119. Onpenenenue, GU3NUECKUI CMBICT POU3BOIHOM 1

120. VYpaBHeHHe KacaTeNbHON K rpaduKy QyHKIUN 1

121. VYpaBHeHHe KacaTeNbHON K rpaduKy QyHKIUN 1

122. ITpon3BoHbIE IIEMEHTAPHBIX QYHKLIUI 1




123. [Tpon3BoaHBIE IIEMEHTAPHBIX QYHKIUI 1
124, [TpousBoiHAS CyMMBI, IIPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UITUHU (PYHKIIUN
125, [TpousBoiHAS CyMMBI, IIPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UITUHU (DYHKIIUH
126. [TpousBoiHAS CyMMBI, IIPOU3BEACHHUSI, YACTHOTO U 1
KOMMO3HUIUU (DYHKITUN
127. KonTponsnas pabora: "[Ipoussoanas” 1 1
128, [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUs 3HAHUM 1
"VpaBHeHus"
129, [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3aIUs 3HAHNUI 1
"®ynkuun"
130. [ToBTOpeHuUe, 0000IIeHNEe, CHCTEMATH3aIUs 3HAHUI
"®yukuun"
131. Hrorosas koHTpoJbHAS paboTa 1 1
132. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 1
133. PezepBHOE Bpemst 1
134. PesepBHOE Bpemst 1
135. PezepBHOE Bpemst 1
136. PesepBHOE Bpemst 1
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11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckite u3yyeHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
' (GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
) [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
' (GyHKIUH Ha MOHOTOHHOCTB M OKCTPEMYMBI
3 [TpumMeHeHwe MPON3BOTHON K UCCIIEAOBAHUIO 1
' (GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
4 [TpumMeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
' (GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
5 [IpumeneHne Tporu3BOIHON K UCCIIEI0BAHUIO 1
' (GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxaenne HaubobIIero 1 HAUMEHBIIETO
6. 3HAYCHMS HEMPEPhIBHON (QYHKITUN Ha 1
OTpe3Ke
Haxoxaenne HaubobIIero 1 HANMEHBILIETO
7. 3HAYEHUS HEMPEPHIBHON PYHKINU Ha 1
OTpe3Ke
Haxoxaenne HaubombIIero 1 HANMEHBILIETO
8. 3HAYEHUS HEMPEPHIBHON PYHKIMU Ha 1
oTpe3Ke
HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIIETO
9. 3HAa4YeHUsl HeNPEphIBHON (PYHKIMM Ha 1

OTPE3KE




10.

Haxosxnenne HanOoJIbIIEr0 ¥ HANMEHBIIETO
3HA4YEHUsI HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

11.

HaxoxaeHne HauboJIbIIero 1 HAMMEHBILIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

12.

[IpumeneHne Tporu3BOIHOM SISl HAXOKICHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3aJagax

13.

[TpumeneHne Tporu3BOTHOM ISl HAXOXKICHUS
HAWIYYIIErO PEMICHHS B TPUKIAIHBIX
3a1ayax

14.

[TpumeneHne Tporu3BOTHOM JIs
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a7aHHOr0 GOPMYIION UITH
rpagukoM

15.

[Ipumenenne npou3BOIHOM ISt
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a7aHHOTO (GOPMYIION UITH
rpagukomM

16.

Kommnozumus hyHkimii

17.

Kommnosunus ¢yHkimii

18.

I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOU TJIOCKOCTH

19.

I'eomerpuueckue oO6pa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN INIOCKOCTH

20.

KonTtponeHas pabdota: "Mccnenoanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"




[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO

21.
nepBooOpa3HBIX
29 [TepBooOpa3HbIe NIEeMEHTAPHBIX (DYHKITUH.
' [TpaBuita HaX0XKACHUS TEPBOOOPA3HBIX
93 [TepBooOpa3HbIe NIEMEHTAPHBIX ()YHKITHIHA.
' [TpaBuita HaxX0XKACHUS TEPBOOOPA3HBIX
24 NHuterpai. I eoMeTpuyecKknii CMBICI
' UHTErpajia
o5 Brranciienue onpeaenéHHOT0 HHTETpaa 1mo
' dopmyne Herorona-JleiiGuuia
26 Brrauciienue onpeaenéHHOT0 HHTETpaia 1Mo
' dopmyne Herorona-JleiiGuura
97 [TpuMeHeHre HHTETpaTa TSl HAX0XKACHHUS
' IUIOMIAZEN MIOCKUX (UTYp
08 [TpumeHeHne HTErpaa Il HaX0XKACHUS
' 00BEMOB TEOMETPHUYECKHX TEJ
29 [Tpumepsr permenuit audhepeHImaTIbHbIX
" | ypaBHenwuii
30 [Tpumepsr perenuit auddepeHIuaTbHbIX
" | ypaBHenwuii
MareMaTHueCcKoe MOJICIIUPOBAHUE PEATbHBIX
31. MIPOIIECCOB C MOMOIIBI0 TU(hepeHIInATEHBIX
ypaBHEHUI
39 Kontponbras padota: "[lepBooOpazHas u
" | wunTerpan”
33 Tpuronomerpuueckue GyHKINH, UX
' CBO¥CTBa U rpaduKu
34. Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

35. . 1
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue QyHKIHH, UX 1

" | cBoiicTBa u TpaduKu
37 Tpuronomerpuyeckue QyHKIIHHA, UX 1
" | cBoiicTBa u rpaduku

OT60p KOpHEH TPUTOHOMETPUUECKHIX

38. YpaBHEHUI C TIOMOIIIHIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

39. YPaBHEHHI C TIOMOIIIbIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40. YpaBHEHUH C TTIOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41. YpaBHEHHUH C TOMOIIBIO 1
TPUTOHOMETPHYECKOU OKPYKHOCTH

42. Pemienne TpuroHOMETpHUYECKUX HEPABCHCTB 1

43. Pemrenne TpUuroHOMETPUYECKUX HEPABEHCTB 1

44, Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

45. Pemrenne TpUuroHOMETPUYECKUX HEPABEHCTB 1
Kontponbhas padota: "['paduku

46. TPUTOHOMETPUUYECKUX (PYHKLUH. 1
Tpuronomerpuueckue HepaBeHCTBA"

47 OcCHOBHBIE METOJIBI PEIIEHUS TOKa3aTeNbHbIX 1

HCPaBCHCTB




OcHoBHEBIC MCTOAbI PCHICHUS IMMOKAa3aTCIbHBIX

48.
HEPABEHCTB

49 OCHOBHBIE METOIBI PENIEHHS TOKA3ATEIbHBIX

" | HepaBeHCTB
50 OCHOBHBIE METOIBI PEIIEHHS TOKA3ATEIbHBIX

" | HepaBeHCTB
51 OCHOBHBIE METOIBI PELIEHHS

" | nmorapu()MHYECKHX HEPABEHCTB
52 OCHOBHBIE METOIBI PELIEHHS

" | ;morapuMHYECKUX HEPABEHCTB
53 OCHOBHBIE METOIBI PEIIECHHS

" | ;morapu()MHYECKHX HEPABEHCTB
£4 OCHOBHBIE METOIBI PEIIECHHS

" | MppanMOHAILHBIX HEPABEHCTB
e6 OCHOBHBIE METO/IBI PEIIEHHS

" | MppanMOHAILHBIX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIICHHS

" | MppanuMOHAILHBIX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHHS

" | MppanMOHAILHBIX HEPABEHCTB
5g ['paduyeckue METOIbI PELIEHHUS

" | MppalMOHAILHBIX YPaBHEHUI
59 I'paduyeckue METOIbI PELIEHHUS

" | MppalMOHAILHBIX YPaBHEHUIA
60 I'paduueckue METOIBI PELIEHHS

" | mokasarenbHBIX YpaBHEHUI
61 I'paduueckue METOBI PELIEHHS

norapu(pMHUUECKUX ypaBHEHU I




62.

I'padmyeckue MeTOIBI pelIeHUS
Jorapu)MIUIECKUX HEPABEHCTB

63.

I'padmyeckure MeToabI pelIeHUS
Jorapu()MIUIECKUX HEPABEHCTB

64.

I'padmyeckure MeToapl pemieHUs
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
YpaBHEHUU

65.

I'paduueckue MeToabl peIICHUS
MOKa3aTeIbHbIX U JOrapu(pMUUECKuX
ypaBHEHUU

66.

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

67.

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
HEPaBEHCTB

68.

Kontponbnas padota: "MpparnmonaibHele,
MoKasaresbHbIe U JIorapupMUIecKue
HepaBeHcTBA"

69.

KomrmuiekcHbie uncia. Anredpanyeckas u
TpUTOHOMETpHUYecKas (popMbI 3arucu
KOMILJIEKCHOTO YHCIIa

70.

KommnekcHeie yncna. Anrebpanueckas u
TpUTOHOMETpHYEcKas (popMbl 3amucu
KOMIUIEKCHOTO YHCiia

71.

ApugpmeTnueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

72.

ApugpmeTrueckue oneparum ¢




KOMIIJICKCHBIMH YK CJIaMH

N300pakeHne KOMIUIEKCHBIX YHCET HA

3. KOOPJIMHATHOM IIIOCKOCTH

72 N300paskeHne KOMIUIEKCHBIX YUCEI Ha
" | KOOpAMHATHOM IIOCKOCTU

75 ®opmyna Myaspa. KopHu N-oii ctenenu us
' KOMILIEKCHOTO YHCIIa

76 ®opmyia Myaspa. KopHu N-oii ctenenu us
' KOMILIEKCHOTO YHCIIa

[TpuMeHeHHe KOMITICKCHBIX YUCEIT JIIS
77. peuieHns pU3NIeCKUX U reOMETPUIECKUX
3aaq

78 KonTponsnas pabora: "KomriiekcHbie
" | umcnma"

79. HarypanbsHbie u 11e1p1e yncia

80. HarypanbsHbie u 11e1p1e uncia

81 [IpumeHeHue NPU3HAKOB AETUMOCTHU ENbIX
' qucen

82 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
' qucen

83 [IpuMmeHeHne NpU3HAKOB AETUMOCTHU IENBIX
' yucen: HOJL u HOK

84 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIbIX
' yucen: HOJL u HOK

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIbIX
' YHCell: OCTaTKH 10 MO0

86 [IpuMeHeHne MPU3HAKOB ACTUMOCTH IIENIbIX

YUCCII: OCTATKU 11O MOJYJIHO




87.

HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH LCIIbIX
YHUCCII: aJITOPHUTM EBKJII/IIIa AJId pCUICHU A
3aJa4 B ICJIbIX YHUCIax

88.

KonTpomnsHas padora: "Teopus menbix
yucen"

89.

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

90.

Cucrema ¥ COBOKYITHOCTh ypaBHEHHII.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

91.

OCHOBHBIE METOIbI PEIICHHS CUCTEM U
COBOKYITHOCTEH palMOHaJIbHBIX YPABHEHUI

92.

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEW HPpaLMOHATBHBIX
ypaBHEHUU

93.

OcCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUN

94.

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUI

95.

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()MU4ecKux
ypaBHEHUI

96.

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM H
COBOKYITHOCTEH JIorapu()MUIeCKux
YPaBHEHUN

97.

HpI/IMeHeHI/IC CUCTEM K PCUHICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuYHBIX 00IacTeil HAYKHU U peabHOM
KU3HU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3

98. pa3nuYHBIX 00IacTeil HAYKH U peabHOM
KM3HU, HHTEPIPETAIHS TIOTY4CHHBIX
pe3ysIbTaToB

[TpuMeHeHe HEPaBEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3

99. pa3MYHBIX 00J1acTeil HAYKH U peabHOM
’KM3HU, HHTEPIPETAIHS TIOTyYSHHBIX
pe3yIabTaToOB

Kontponbras padota: "Cuctemsr
paloHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
ypaBHEHUI"

100.

101. | PanmoHanpHBIE YpaBHEHUS C IMapaMeTpamMu

102. | PanmoHanbHBIC HEPABEHCTBA C TapaMeTPaMHU

103. | PanmoHanmbHBIE CHCTEMBI C ITapaMeTpaMHu

HppatnmonaisHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

104.

105. | HppanroHallbHBIE CUCTEMBI C ITapaMeTpamMu

IToxa3aTenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamMu

106.

107. | Iloka3arenbHble CUCTEMBI C TapaMeTpamMu

Jlorapugmuueckue ypaBHEHHsI, HEPaBEHCTBA
C MmapaMeTpaMu

108.




109.

Jlorapugmuueckiue CUCTEMBI ¢ TapaMeTpaMH

110.

TpuronomeTpruyeckue ypaBHEHHUS C
napaMeTpamu

111.

TpuroHomeTpuyecKre HEPABEHCTBA C
rapamerpamu

112.

TpuroHomeTpudecKkre CUCTEMBI €
rapameTpamu

113.

[TocTpoenue u uccnenoBanne
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYalLlMH C MOMOINIBIO YPABHEHUH C
rnapaMmeTpamu

114.

[TocTpoenue u ucciaegoBaHue
MaATEMATUYCCKUX MO}ICJ’IGfI peaJILHLIX
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHUM C
rnapamMeTpamu

115.

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYAIIMH C TIOMOIIIBIO CUCTEM YPaBHEHHH C
rnapameTpamu

116.

KontponbHas padoTa: "3agauu ¢
napameTpamu"

117.

[ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3alUs
3HaHui: "YpaBHeHus"

118.

IToBTOpEeHue, 0000LIIeHNE, CUCTEMAaTU3aLUs
3HaHM: "YpaBHeHusa"

119.

[ToBTOpeHue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

120.

[ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs




3HaHuii: "HepaBencrna"

[ToBTOpEHue, 06001IeHUE, CHCTEMAaTH3aIUs

121. . " 1
3HaHui: "HepaBeHcTBa

122 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
" | 3uanwmii: "HepaBencrpa"

123 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
" | 3uanwmii: "TIpou3BogHAs U €€ pUMeHeHHe"

124 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3ALIHS 1
" | 3uanwmii: "TIpousBogHAs U €€ pUMeHeHue"

125 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITIS 1
" | 3nanwmii: "TIpou3BogHAs U €€ pUMeHeHHe"

126 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS 1
" | 3nanwmii: "WHTErpan u ero npuMeHenue"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
| 3Hanmi: "®yaknun"

128 [ToBTOpEeHME, 0000MIIEHNE, CHCTEMaTH3AITUs 1
| 3Hanmi: "®yakuun"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
| 3Hanmi: "®yaxuun"

130. | HroroBas koHTpoJbHas paboTa

131. | MHroroas KOHTpOJbHas paboTa 1

132 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 1
| 3HaHWi

133.| PesepBHOoe Bpems 1

134.| PesepBHOE Bpems 1

135.| PesepBHOe Bpems 1

136. | PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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