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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIh3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BbIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecsl OBliaJieBatoT BCE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmaparoM, y HHX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
c(hOopMyIMpPOBAaHHOW MaTeMaTUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chHenupUyYecKre 3aJaddl W OIepaluu: JeJeHHe Halelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, O0COOble CBONCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PEUICHUs Pa3InYHBbIX 3a7a4
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3aLusl.

JIuans «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSIKEHUU BCErO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHNH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, IPHU PEIICHUH MPUKIIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UpPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHO. Ero nzydyeHnne cnocoOCTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PaCUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYNHBIX OOYyYalOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpEeHMsI IpoueccoB. JlaHHas colep)kareiapHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIe peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxarenbHO-METOAUYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIKOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL WM WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxkHO nAaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MAaTeMAaTHKHA W MCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
oOy4aromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOIO MOJICIUPOBAHUSA, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTYyalluid, WCCJIEJAOBAHMS D3TUX MOJIeNIeH C TIOMOUIBIO afmapara aiuredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanu3a» B 11 kimacce orBoguTces 136 yacoB (4 yaca B HEJIEIHO).



COIAEPKXAHUE OBYYEHUA

11 KIIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u mensle yucia. [IlpumeHeHrne MpU3HAKOB JETUMOCTH IEJBIX
yycell, HauOonbImui obmui aenutens (mamee — HOJ]) m HamMenblee ooOimee
kpatHoe (naiee — HOK), octatkoB o monynto, anropurMa EBkiauaa ans penieHus
3a/1a4 B LIEJIBIX YHACIIAX.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCU KOMIUIEKCHOTO uuciia. ApudMernueckue omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxkeHue KOMIUICKCHBIX YHCEJ Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu N-o0ii cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl pelIeHusl PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CucTtema u COBOKYITHOCTh YpPaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIC CHCTEMBI
U CUCTEMBI-CJIEJCTBUS. PABHOCUIILHBIE HEPABEHCTRA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  ypPaBHEHHMHM €  TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienne TpuroHoMeTpuyeckiux HEpaBeHCTB.

OcCHOBHBIE METOJABl PEIIEHUS TOKA3aTEeNbHBIX U  JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHS CHCTEM M COBOKYIHOCTEH pAlMOHAIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMAaTUUYECKUX
3a/lay W 3a/1a4y U3 pa3InyHbIX 00JIacTel HAYKHU U peaabHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKUUH U TPaPUKH

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GyHKIHMH, X CBONCTBA U TpaduKy.

I'paduueckne meTonmpl pemieHus ypaBHEHHMM W HepaBeHCTB. [ 'paduueckue
METO/Ibl pEILICHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (YHKIUI [N WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT TPH PEHICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Havana maTeMaTH4eCcKOro anajamn3a

[IpuMeneHue MPOU3BOIHON K MCCIEIOBAHUIO (PYHKIHUM HA MOHOTOHHOCThH U
sKkcTpeMyMbl. HaxokieHrne HanbobIlero 1 HAMMEHBIIEro 3HaY€HUM HEeNPEePhIBHOMN
(GyHKIMY Ha OTPE3KE.



[IpumMeHeHne NPOW3BOAHOM Uil HAXOKJACHUS HAWIY4IIEro pPEUICHUS B
MPUKIIAIHBIX 3a/adax, Uil ONpPEACIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXAeHUs IEpBOOOPa3HBIX.

Nuterpain. ['eoMeTpruecknil CMbICI UHTETpAIA. BeruucieHne onpeneséHHoro
uHTerpaia no popmyne Hetotona-Jleitbnuna.

[IpumeHeHue uHTErpaia s HAXOXACHHUS IUIONIaJeH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaTruueckoe
MOJIETMPOBAHME PEATBbHBIX TMPOLECCOB C MNOMOIIBI0 AU(depeHIUuaATbHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaKaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPXKJIAHCKOTO  oOmiectBa  (BBIOOpHI, OMPOCHl W JPYyroe), yMeHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IECHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEecax 3JI0pOBOro u 6e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUSA

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIC IJIaHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYypbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHUE IOCTYNKOB W OILEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJIOBEUECKOM eI TEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ICATEILHOCTh HHINBUIYAILHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIIOUEHUH N0 aHATIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOW 3amaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpPYIOIIME  MPOTHBOpEUYHE,  MpoOJIeMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpPOllecca, a TaKKe BbIABUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS IO XOJy pEIICHUs 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PELICHUI C yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M pe3ysbTaTa PEIIcHHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIU U YCIOBUAM, OOBSICHITH IPUUUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad, MPUHUMATh IeIb COBMECTHOMU
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 11 kjacce 0Oyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOTHO OTIEPUPOBATH MOHATUSIMHI: HATYPAITBLHOE U IEJI0€ YHUCII0, MHOKECTBA
HATypaJbHBIX U LEJbIX YHCEN, UCIOIb30BaTh MMPU3HAKN JEIUMOCTH LEIBIX YUCEIL,
HO/l u HOK HarypaibHBIX 4HMCeN A1 PelieHusl 3aaad, MPUMEHSTh aJIrOpPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBaTH TMOHSATHEM OCTaTKa TO MOMIYJIO, 3alHChIBAThH
HaTypaJIbHbIC YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILUIEKCHBIX YHCEJl, MPEJCTaBIATh KOMILJIEKCHBIE YHMCla B alreOpanveckoil u



TPUTOHOMETPUUECKON (PopmMe, BHIOTHATh apu(PMETHUECKHUE OMEepaIluy ¢ HUMH U
n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIE W
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl IS pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAJIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKasaTeabHEbIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBECHCTBA,
cojepKale MOAYJU U mapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXXe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldMd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJICIIM C MCIOJIB30BAaHWEM alllapara aiureOpsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTarT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH T€OMETPpHYECKHUE 00pa3bl ypaBHEHUM U HEPABESHCTB HA KOOPIMHATHOM
IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

OPUMEHATh (QYHKIHHM 11 MOJACIMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauana MmateMaTH4ecKOro aHajamsa:

UCITOJIH30BaTh MPOU3BOJIHYIO JIJIS UCCISA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI PYyHKIIMH HEMPEePHIBHON Ha
OTpPE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COL[MATIbHO-D)KOHOMHYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi wiu rpadukoMm;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWUTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOIMIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOILIBIO UHTErpasa;

UMETh MPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHInaTbHBIX YpaBHEHUN;

pemaTh NpUKIaJAHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



11 KVIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontpoaprkre | - Hpaktirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmoHnaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapHU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne T Mara uudposbie
eMa ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [IpuMeHenre mMpou3BOIHOM K MCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
9 [IpuMeHeHnne mMpou3BOIHOM K MCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
3 [IpuMeHenre mpon3BOIHOM K MCCIEAOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpuMeHenre mpou3BOIHON K MCCIEAOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTB U 3KCTPEMYMBbI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
6 [IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
7 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS HEMPEPHIBHON (GYHKIIMM Ha OTPE3Ke
3 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIHUU HA OTPE3KE
9 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIHUU HA OTPE3KE
10 HaxoxaeHne HanuboIbIIero 1 HANMEHBIIIETO 1

3HAa4YeHHUs HeMPEepbIBHON (PYHKIMH Ha OTpE3Ke




Haxonc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

1 3HAUEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE

12 Haxosxenne HanOoIbIIer0 ¥ HAMMEHBIIIETO
3HAYCHHS HEMPEPHIBHON (QYHKIIMU HA OTPE3KE
[IpumeneHnre npou3BOIHOM JIsl HAXOKACHUS

13 HaWJTy4IIero perieHus: B MPUKIaIHBIX
3a/a4ax
[IpumeHeHre npou3BOTHOM JUIsl HAXO0XKICHUS

14 HaWJIy4lIero pemieHus B NPUKIaaHbIX
3aayax
[IpuMeHeHne npon3BOIHOM ISl OTIPEIETICHUS

15 CKOPOCTH M YCKOPEHHS IpoIecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpumeneHnre Tpou3BOIHOM ISl OTIPEACIICHUS

16 CKOPOCTH M YCKOPEHHS TIpoIiecca, 3a1aHHOTO
dhopmyroit wim rpadukomM

17 Komnozunus pyHkimii

18 Komnozunus pyHkimii

19 Komnosunus pyHkimii

20 I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJIMHATHOU TJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOU TJIOCKOCTH

29 KonTtponeHas padoTa: "Mccnenoanue
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX




[lepBooOpa3HbIe 31eMEHTAPHBIX (PYHKIIHIA.

24 [IpaBuia Hax0XACHUS TEPBOOOPA3HBIX

o5 [TepBo0oOpa3HbIE NIEMEHTAPHBIX ()YHKITHIA.
[IpaBwmita Hax0XKACHHS TEPBOOOPA3HBIX

26 Nuterpai. ' eomeTpuyecknii CMbICIT
WHTETpaia

97 Brrurcnenue onpenenéHHOro HHTETrpaia 1o
dhopmyne Herotona-JleliOnura

08 Berurcnenue onpenenéHHOro HHTETrpaia 1o
dhopmyne Herotona-JleliOnuria

29 [TpuMeHeHre HHTEeTpaTa TSl HAXO0XKACHHS
TJIOMA e TIOCKUX (puUryp

30 [TpuMeHeHre HHTETpaTa TSl HAXO0XKACHHS
00BEMOB reOMETPUYECKHX Tell

31 [Tpumepsr permeHuit qudhepeHInaTbHbIX
YpaBHEHUH

39 [Ipumepsr perenuit auddepeHIuaIbHbIX
ypaBHEHUH
Matematuueckoe MOJICIUPOBAHUE PEabHBIX

33 MPOIIECCOB C MOMOIIBIO U hepeHITnaTEHBIX
ypaBHEHUH

34 KontponbHas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA
U rpaduku

36 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA

U rpaduku




Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA

37 1
U rpaduku

38 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA 1
U TpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA 1
U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUI C TIOMOIIIHIO 1
TPUTOHOMETPHUECKON OKPY)KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH € TOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYIKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 ypaBHEHHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

47 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1
Kontponbras padota: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIUH. 1
TpuronomeTrpuueckue HepaBeHCTBA"

49 OcHOBHBIE METOJIBI PEIIEHUS TTOKa3aTeNbHbIX 1

HCPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS TOKA3aTCIIbHBIX

50
HEPaBEHCTB
51 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB
52 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUEeCcKUX HEPAaBEHCTB
57 OcCHOBHBIE METO/IbI PEIICHUS
HppalMOHAIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeTobl pereHus
HMppaLMOHAJIBHBIX YPAaBHEHUN
62 I'padmyeckue MeToapl pereHus

UppalMOHAIBHBIX YPaBHEHUN




63

I'padmyeckue MeTobI pemeHus
[I0KA3aTebHBIX YPAaBHEHUU

64

I'padmyeckre MeToabI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeTo Bl pereHus
Jorapu(PMUYECKUX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduueckue MeToabI pemieHust
JoTapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JorapupMUIecKux
yYpaBHEHUU

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
YpaBHEHUH

70

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

72

KontponbHas padota: "MppanuoHaibHble,
MoKa3aTeJbHbIe U JIoTapupMUIecKue
HepaBeHCTBA"

73

KommuiekcHele uncna. Anredpandeckas u
TpPUTOHOMETpUYecKas (POPMBI 3aMUCH
KOMIIJIEKCHOTO YHUCIIa




Kommuiekcheie uncna. Anredpandeckas u

74 TpUTOHOMETpUYecKast (POPMBI 3amuch
KOMIUIEKCHOTO YHCIIa

75 ApupmeTrueckue onepaim ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76 Apudmernueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu us
KOMIUIEKCHOTO YHCTIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 peneHus: GU3NIECKUX U TEOMETPUIECKUX
3a/a4

82 Kontponbhas padota: "KomruiekcHsie uncina'

83 HarypanbsHble u 11e1b1e yncia

84 HatypanbHble u nensie yncna

85 [IpumeHeHne MPU3HAKOB JACTMMOCTH IIENIbIX
qucen

86 [IpumMeHeHue MPU3HAKOB AETMMOCTH LENBIX
qucen

87 [IpuMeHeHre MPU3HAKOB AETMMOCTH ENBIX

yucen: HOJl u HOK




HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK

89 [IpuMeHeHre MPU3HAKOB ACTUMOCTH EITBIX
YHCEeN: OCTATKH M0 MOJTYJTIO

90 [IpumMeHeHre MPU3HAKOB JACTUMOCTH EITBIX
YHCEeN: OCTATKH M0 MOJTYJTIO
[TpumMeHeHre MPU3HAKOB JACTUMOCTH IEITBIX

91 qrcen: anroput™ EBKIMna ayst permeHust
3a7a4 B IEJIbIX YUCIIaX

92 KonTponsnas pabora: "Teopus nenbix yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIICICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUI

96 OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEW HPPALMOHAIILHBIX YPaBHEHHI

97 OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUN

08 OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUN
OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U

99 COBOKYITHOCTEH JIorapupMudeckux

yYpaBHEHUH




100

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

101

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 007IacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U pealbHOMN
YKW3HHU, HHTEPIIPETALS TOJTYIEHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTe HAYKU U PEaTbHOM
KU3HU, HHTEPIPETALUs OTyYSHHBIX
pe3yNIbTaToOB

104

KontponbHas padoTa: "Cuctemsr
paIOHATIBHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHeHUI"

105

Pannonansaeie YpaBHCHUA C ITapaMCTpaMUu

106

Pannonansaeie HCPABCHCTBA C IIapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napamMeTpamu

108

WppanmoHansHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

109

I/IppaHI/IOHaJ'ILHHe CHUCTCMEI C ITapaMCTpaMn




Iloka3zaTenbHbIC YpaBHCHU:, HCPABCHCTBA C

110
napaMmeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapugmuueckie ypaBHEHHsI, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuroHomeTpuueckre HEPABEHCTBA C
napaMmeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu
[TocTpoenue u ucciaegoBaHue

117 MaTeMAaTUYECKUX MOJIENIEN peanbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
napameTpamMu
ITocTpoenue u uccaenoBanme

118 MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYallUil C IOMOIIbIO CUCTEM YPAaBHEHUH C
napameTpamMu
ITocTpoenue u uccaeroBaHue

119 MaTeMaTHYECKUX MOJIEEeN pealbHbIX
CUTYallUil C TOMOIIbIO CUCTEM YPaBHEHUH C
napameTpamMu

120 KonTtponeHas pabdoTa: "3anaun ¢
napaMmerpamu’

121 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHMi: "YpaBHeHus"




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUs

122 e " "
3HaHuM: "YpaBHEHUA

123 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHui: "HepaBencrsa"

127 [ToBTOpEeHmE, 0600IIEHNE, CHCTEMAaTH3AITUS
3HaHui: "[Ipon3BonHas u e€ npumeHeHue"

128 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IIeHNE, CUCTEMATU3ALUS
3HaHuii: "MHTerpan u ero npumenenue"

131 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3ALUs
3HaHuil: "OyHkIUn"

132 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3ALUs
3HaHui: "OyHkunn"

133 [ToBTOpeHue, 0000LIIeHNE, CHCTEMAaTU3aIUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHasA paboTa

135 HToroas koHTpoJbHasA paboTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUs
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



