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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
CMBICIIE 33JaT MOCIIEI0OBATENbHOCTh U3YUYEeHHs MaTepuana. M3ydyenue cTeneHHou,
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, MIO3BOJISIFOIINX BBIPAYKaTh 3aBUCUMOCTH MEX/ly BEIMUMHAMU B Pa3JIMYHOM
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHO. Ero nzydyeHnne cnocoOCTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3alU1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusa «Hagama MaremMaTH4ecKOro aHajan3a» IO3BOJISET
CYLIECTBEHHO PacCIIUPHUTh KPyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAJHbIX 3ajad,
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. JlaHHasg colep)kareiapHas JHMHUS 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
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaITLHO-JIOTHYECKOTO W KPEaTHBHOTO
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.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM SI3bIK, OOBEIMHSIOUIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BHIPAKEHUS CBOUMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE TMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
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, 0000IIaTh 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
aHanuza» orBoautTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorouneHs ¢ nenbiMu kodduimeHtamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue YpaBHEHUSI. OcHOBHBIE METO]IbI peIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. ONpenenuTeab MaTPUILIbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHust QyHKIUU. B3auMHO o00paTHble (QYyHKIHH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. YETHbIe U Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJbHBIM U 1IENbIM MOKazareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HaTypaJbHBIM I10Ka3aTeJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHHM.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpOLEcCaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO YObIBAaIOLIEH reoMeTpUYecKOil
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uwucma. Anredpanueckass U TpPUTOHOMETpHUYEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN IJIsl pelIeHHs] (PU3MUECKUX U TEOMETPHUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEpaBEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUUECKUX YPABHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TpapuKu

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomerpuyecknil cMbICI HHTETpaia. Beraucienue onpene€HHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHInaIbHbIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMU 00YYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHACKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUMH, BOCTIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSIHUS
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, IUIAHUPOBAHWE IIOCTYNKOB W OIIEHKH 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(hepbl 4eJI0BEUECKOH e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK KIaccU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh cmoco® pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIpollecca, a TaKKe BbIIBUTAThH
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 TUIIOB, aHATU3UPOBATH,
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 TO XOAYy PpEIICHUs 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOU MH(OpMaALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M Pe3ysibTaTa perieHUs
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 PE3yiIbTaTa IEIH U YCIOBHUAM, OOBSICHITh IPUIHHBI
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 Iedb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (Gopmax paboThl (0OCYyXIeHHS, OOMEH 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 obOyuenuss B 10 kjacce 0Oyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAnYecKas JapoOb, NPOLEHTHl, HPPAUUOHAIBHOE YHCIO, MHOXECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSITh MPUOTUKEHHBIEC BRIYUCICHUS, PaBUia OKPYIJICHUS, IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO PUITMEHTaMH, KOPHU MHOTOUWIECHA, IPUMEHSTD JIeJICHIE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKUU CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTpHUIl U OIPEHEIIUTEIICH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUTS npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil TpeoOpa3oOBaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIMPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMUS (QyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE (YHKIINH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTeneHHON (YyHKIHUM C HATypaJbHBIM M ILEJBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMU: IOKa3zaTelbHas W JIOTapupMUUECKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMNEpUPOBATh MOHATUSAMU: apumeTHyeckas M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUIMU: HEMPEPBIBHbIE PYHKIIUHU, TOUKU Pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OINEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOAHBIE
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpEACIIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJ, UCIOJIB30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHUCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCIOJB30BAHMEM armapara aireopsbl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIECcCa, 3aaHHOT0 (popMyIioi uiu rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOUIAAN IIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTErPana;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3alUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITUS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo
Ne i/ Tema ypoka 4acoB

Bcero
1 MHo0%ecTBO, OIepanuuy HajJ MHOKECTBAMU M UX CBOWCTBA 1
2 JnarpamMmsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmapara Jyisi pelieHus 3a1a4 1
4 Panmonaneapie uncna. OOBIKHOBEHHBIEC M IECATUYHBIE TPOOHU, TPOIIEHTHI, OECKOHEUHBIE TIEPHOINIECKUE TPOOH 1
5 Pannonanbpublie yncna. OObIKHOBEHHbBIE U AECATUYHBIE JPOOU, TPOLEHTHI, OECKOHEUHbIE TEPUOIUIECKHE TPOOH 1
6 [Mpumenenue qpoOeii 1 MPOIEHTOB TS PEIICHUS IPUKIIATHBIX 3124 1
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
8 JelicTBuTenbHbIC yncia. PalimoHanbHbIe M HppalMoOHaIbHbIE YUCia 1
9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMU 1
10 Monynbs A€MCTBUTEIBLHOTO YHCIIa U €r0 CBONMCTBA 1
11 [TpuOnmxEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYIJICHUS, TPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYMCICHUIN 1
12 OcHOBHBIE METO/IbI PEILIEHUS 1IeNbIX U APOOHO-paAlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1
13 OcHOBHBIE METO/IbI PEILIEHUS 1eNIbIX U APOOHO-pAlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1
14 OcHOBHBIE METO/IbI PEILIEHUS 1eNIbIX U APOOHO-pAlIOHATIBLHBIX YPaBHEHUN U HEPABEHCTB 1
15 MHorousieHbl OT 0IHOM epeMeHHOM. J[eeHre MHOTOYJIeHa Ha MHOTOYJIEH ¢ OcTaTkoM. Teopema besy 1
16 MHorousieHsl ¢ 1eiabiMu Koddduimentamu. Teopema Buera 1
17 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1
18 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1
19 Martpuiia cucTemMbl JMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUILIbI 2X2, ero TeOMETPHUUECKUN CMBICT H 1

CBOﬁCTBa; BBIYHCIICHHUEC €T'0 3HAYCHU A




20

Ornpenenurens MaTPUIBl 2X2, €ro TEOMETPUUECKUN CMBICIT U CBOWCTBA; BEIYUCICHUE €r0 3HAUCHUS

1
21 [IpuMeHeHue onpenenuTens i peLIeHUs. CUCTEMBI JIMHEWHBIX YPaBHEHUN 1
22 Pemenue npuknaaHbix 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHENHBIX YpaBHECHUI 1
23 Pemenue npukiaaHbIxX 3aa4 ¢ HOMOUIbIO CUCTEMBbI JINHEHHBIX YpaBHEHUM 1
24 KonTtposneHast padoTa: "PannonanbHable ypaBHeHHS U HepaBeHCTBA. CHCTEMbI IMHEWHBIX YpaBHEHHH" 1
25 @OyHK1MS, criocoObl 3agaHus GyHkuuu. Bzaumuo oOparusie pynkunu. Komnosunusa GyHkimit 1
26 I'paduk pyHkmu. DnemeHTapHble IpeodpazoBaHus rpaduKoB (yHKIHMA 1
27 Ob6nacTh onpeaeneHus 1 MHOKecTBO 3HaueHui pyHkiuu. Hynu ¢pyakinuun. [IpomexxyTku 3HaK OCTOSHCTBA 1
28 UYérnble u Heu€THbIE pyHKUMU. [Tlepuoanueckue pyHkuu. [IpoMexyTkn MOHOTOHHOCTH (QYHKIIUU 1
29 MaxkcumMymbl 1 MUHUMYMBI QyHKIMK. Hanbonbiiee 1 HauMeHblIee 3HaueHne GyHKIIMYA Ha TPOMEXYTKE 1
30 JIuHeliHas, KBaipaTUYHAS ¥ IPOOHO-TTMHEWHAs (GYHKIIUU 1
31 DeMEeHTapHOE UCCIIEIOBAHNE U TTOCTPOCHUE TPAPHUKOB ATUX (DYHKITHI 1
32 DIeMEHTapHOE UCCIIEIOBAHNUE U TTOCTPOCHUE TPAPHUKOB ATUX (DYHKITHI 1
33 CrereHs ¢ 11eabIM IToKaszarenaeMm. buaom Herorona 1
34 CrereHs ¢ 11eabIM ITokasarenaeMm. buaom Herorona 1
35 CrenenHas GyHKIUS ¢ HATYpaJIbHBIM U IIEJIbIM MTOKa3zatenieM. E€ cBoiicTBa u rpaduk 1
36 KonTtponbnas padota: "Crenennas pynkums. E€ cBolicTBa u rpaduk” 1
37 ApubMeTnuecKnii KOpeHb HATYPAIBHOM CTETICHH U €T0 CBOMCTBA 1
38 ApubMeTnuecKknii KOpeHb HATYpPAIBHOW CTETICHH M €T0 CBOMCTBA 1
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMH, COAEPIKAILUX CTEIIEHN U KOPHU 1
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAILUX CTEIIEHN U KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMH, COAEPIKAILUX CTEIIEHN U KOPHU 1
42 WppanmonansHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX YPAaBHEHU I 1
43 WppaumonansHblie ypaBHeHUs1. OCHOBHBIE METO/Ibl PEIICHUSI UPPALMOHATIBHBIX YPAaBHEHU N 1
44 WppaumonansHblie ypaBHeHUs1. OCHOBHBIE METO/Ibl PEIICHUSI UPPALIMOHATIBHBIX YpAaBHEHUH 1
45 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUU UPPALIMOHAIBHBIX YpaBHEHHH 1
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALIMOHAIIBHBIX YPABHEHUN

1
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALIMOHAIBHBIX YPABHEHUN 1
48 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU UPPATUOHAIBHBIX YPaBHEHHI 1
49 CoiicTBa u rpaduk KOpHS N-0if CTETNEHN KaK (yHKINK 0OpaTHON CTENEHH C HATypaJbHBIM MOKa3aTeleM 1
50 CBoiicTBa u rpaduk KOpHS N-0if CTETIEHN KaK (yHKINK OOpaTHON CTENEHH C HATypaJbHBIM MOKa3aTeiIeM 1
o1 KonTponsnas pabora: "CsoiicTBa u rpaduk KopHs N-oif crenenu. MppaunoHanbHble ypaBHeHUS" 1
52 Crernens C pallMOHATIBHBIM TIOKa3aTesieM U €€ CBOMCTBa 1
53 CreneHs C pallMOHATIBHBIM TIOKa3aTesieM U €€ CBOMCTBa 1
54 CremneHsb C pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
55 [TokazarenbHas GpyHKLUA, €€ CBOMCTBA U Ipaduk 1
56 Hcnonb3oBanue rpaduka GyHKIUN A pelIEHUs] ypaBHEHUH 1
S7 Wcnonb3oBanue rpaduka GyHKIUN A pelIEHUs] ypaBHEHUH 1
58 IloxazaTtenbHble ypaBHEeHHUs. OCHOBHBIE METO/IbI PEILICHHS IOKA3aTENIbHBIX YPaBHEHUH 1
59 Iloxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIECHUS MIOKA3aTENbHBIX YPaBHEHUI 1
60 IloxazaTtenbHble ypaBHEeHHUs. OCHOBHBIE METO/IbI PEILICHHS IOKA3aTENIbHBIX YPaBHEHUH 1
61 Kontponbnas padota: "[lokazarensHas Gynkuus. [lokazarensHbie ypaBHeHUS" 1
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 1
66 JlecsiTuuHbIe U HATYpAJIbHBIEC JTOTAPU(PMBI 1
67 [IpeoOpazoBaHue BBIpAKECHUMN, COIEPIKAIINX JOTAPHPMBbI 1
68 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTApU(MBI 1
69 IIpeoOpazoBaHue BhIpasKEHH, COAEPIKALINX JIOTApU(MBI 1
70 Jlorapudpmuueckas pyHKIMsL, €€ CBOHCTBA U rpaduk 1
71 Jlorapudpmuueckas pyHKIMsL, €€ CBOHCTBA U rpaduk 1




72

Hcnons3oBanue rpaduka GyHKINUN IS peIeHUs] ypaBHEHHHA

1
73 Hcnons3oBanue rpaduka QyHKIUU 15 PEHICHUs] YpaBHEHHHA 1
74 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METOBI PEIICHHS JIOTapU(PMHUUECKUX YPABHEHU I 1
75 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METOBI PEIICHHS JIOTapU(PMUUECKUX YPAaBHEHU I 1
76 Jlorapudmmueckue ypaBHeHHsE. OCHOBHBIE METObI PEIICHHS JIOTapU(PMUUECKUX yPaBHEHUH 1
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLIEHUU JIOTApU(PMUUECKUX YpaBHEHHUI 1
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUH JIOTApU(PMUUECKUX YpaBHEHHUI 1
79 Kontponsnas pabora: "Jlorapupmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHus" 1
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apTyMEHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
84 Tpuronomerpudeckasi OKPYKKHOCTb, OTIPEJCIICHHE TPUTOHOMETPUIECCKUX (PYHKITUN YUCIIOBOTO apryMEHTa 1
85 TpuronomeTrpudeckast OKPYKHOCTb, OTIPEJCIICHHE TPUTOHOMETPUICCKUX (PYHKITUH YUCIIOBOTO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1
87 OCHOBHBIE TPUTOHOMETPHUUECKHE (OPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUM 1
92 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHHUM 1
93 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUM 1
94 Pemenune TpUroHOMeTpUYECKUX YPaBHEHHUM 1
95 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
96 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
97 Pemenune TpUroHOMETpUYECKUX ypaBHEHUIN 1




98

Pemrenne TpUroHOMETPUYECKUX YPABHEHUI

1
99 Perienne TpUroHOMETPHYECKUX YpaBHEHUI 1
100 Pemenune TpuroHoMeTpuUECcKUX ypaBHEHHUM 1
101 KonTtponsHas padota: "TpuroHoMeTpruecKie BEIpaXKEHUS M TPUTOHOMETPUYECKHE ypaBHEHUs" 1
102 [TocnenoBarenbHOCTH, CLIOCOOBI 33/1aHUS MTOCIENOBATEILHOCTEN. MeTo4 MaTeMaTHUEeCKON MHAYKIIUU 1
103 MOHOTOHHBIE B OTPaHUYEHHBIE TIOCIIEI0BATENLHOCTH. McTOpHs aHanm3a 6eCKOHEYHO MaJIbIX 1
104 Apudmernueckas nporpeccus 1
105 ['eomeTpuueckas mporpeccust 1
106 BeckoHeuHO yOBIBaroIIasi reoMeTpudecKas poTrpecCHs 1
107 CymMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1
108 JInHEeNHBIN ¥ SKCIOHEHIUAIBHBIA pocT. Yucio e. opmyra CI0KHBIX POIIEHTOB 1
109 JInHEeNHBIN ¥ 3KCIOHEHIUANBHBIA pocT. Yncio e. @opmyrna CII0KHBIX IPOLEHTOB 1
110 Hcnonp30Banme Mporpeccuu Jisl pelieHrs peaibHBIX 3a7a4 MPUKIIATHOTO XapaKTepa 1
111 Kontponsnas padota: "[locnenoBaTenbHOCTH U TPOTPECCHE” 1
112 HenpepsiBHbIC PyHKIIMHN U UX CBOWCTBA 1
113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB QyHKITUH 1
114 CaoiicTBa (hyHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1
115 CpoiicTBa (hyHKIIMH HENIPEPHIBHBIX HA OTPE3KE 1
116 MeTo HHTEpBAJIOB ISl pELICHUS HEPABEHCTB 1
117 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
118 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
119 [IpumeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIUH 1S peleHus 3a1a4 1
120 [IpumMeHeHre CBOMCTB HETIPEPBIBHBIX (DYHKIUI JUTs peleH s 3a1a4 1
121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU 1
122 Omnpenenenne, reOMETPUYECKUI CMBICI IPOU3BOIHOMN 1
123 Omnpenenenue, GU3NIECKUN CMBICT TIPOU3BOTHON 1




124 VYpaBHeHHe KacaTeNbHON K TpaduKy QyHKIUN 1
125 VYpaBHeHHe KacaTeNbHON K TpaduKy QyHKIUN 1
126 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN 1
128 [IponsBoaHast CyMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (DYHKITUI 1
129 [IpousBoHas CyMMBbI, MPOU3BEACHUSI, YACTHOTO M KOMIIO3UIIMU (DYHKIIMM 1
130 [IpousBoiHas CyMMBbI, MPOU3BEACHUSI, YACTHOTO M KOMIIO3UIIMU (DYHKIIHA 1
131 Kontponbnas padota: "[IponsBoanas” 1
132 [ToBTOpEHUe, 0000IICHNE, CCTeMaTU3anus 3HaHui: "Y paBHeHUs" 1
133 [ToBTOpEHUe, 0000IIeHNE, CHCTeMaTH3alus 3HaHui: "OyHKImn" 1
134 Wrorosas koHTposbHas paboTa 1
135 Hrorosas koHTpoJIbHAS paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIS 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KVIACC

KoimuecTBo
Ne i/ Tema ypoka 4acoB

Bcero
1 [IpumeHeHne npor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
2 [IpumeHeHne npon3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
3 [IpumeHeHne npor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
4 [IpumeHeHne npor3BOIHOM K HcCae10BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
5 [IpumeHeHue MPoU3BOIHOM K HcCaeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
6 [IpumeHeHne Npor3BOIHON K HcceI0BaHUIO (PYHKIIUI HAa MOHOTOHHOCTh M 3KCTPEMYMBI 1
7 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHsI HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 1
8 Haxosxnenne HanOoIbIIEr0 ¥ HAMMEHBIIIETO 3HAUYEHUST HETIPEPHIBHOM (DYHKIIMH HAa OTPE3KE 1
9 Haxosxnenne HanOoIbIIero ¥ HAMMEHBIIIETO 3HAYCHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
10 Haxosxnenne HanOoIbIIEr0 ¥ HAMMEHBIIIETO 3HAUYEHUST HETIPEPHIBHOM (DYHKIIMH HAa OTPE3KE 1
11 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUEHUST HETIPEPBHIBHOM (DYHKIIMH Ha OTPE3KE 1
12 Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
13 [IpumeHeHue MPOU3BOIHOM I HAX0XKACHUS HAWITYUIIEero peleHus B IPUKIAIHbIX 3a/1a4ax 1
14 [IpumeHeHue MPOU3BOIHOM I HAX0XKACHUS HAWITYUIIEero peleHus B IPUKIAIHbIX 3a/1a4ax 1
15 [IpumeHeHre MPoU3BOIHOM ISl ONIPENIETICHUS CKOPOCTH M YCKOPEHUSsI Ipollecca, 3alaHHOr0 (GopMYIIoi Wiln 1

rpagukoM
16 [IpumeHeHre MPOU3BOIHOM IS ONIPEEIICHUS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOr0 (OpMYIION UiIH 1
rpaduxkom

17 Kommnosutus ¢hyHKimit
18 Kommnosutus ¢hyHKImit
19 Kommnosurus ¢hyHKImit




20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH

1
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
22 KonTpomnsHas padora: "UccnenoBanue GyHKINNA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3ZHBIX 1
24 [lepBooOpa3ubie ameMeHTapHBIX QyHKIMN. [IpaBuiia HaxXoKAEHUS TIEPBOOOPAZHBIX 1
25 [TepBooGpa3nble anemeHTapHbIX (QyHKIMH. [IpaBria HaxoXaeHHs TEpBOOOPA3HBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica UHTErpaja 1
27 Brruucnenue onpenenéanoro uaTerpaia no Gopmysne Herorona-Jleiionuna 1
28 Brruucnenue onpenenéaroro naTerpaia mno Gopmyne Herorona-Jleitonuma 1
29 [TpumeneHwe HHTErpaa U HAXOXKACHUS TUIOMIA/IEH MIIOCKUX QUTYp 1
30 [TpumeneHwe nHTETpaa sk HAXOXKACHUS 00bEMOB T€OMETPUIECKUAX TET 1
31 [Ipumeps! pemennii quddepeHnnalbHbIX YpaBHEHHUH 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHECHUI 1
33 MareMaTtnueckoe MOJCIIMPOBAHNUE PEATHHBIX TIPOIECCOB C TOMOIIBIO (G dEepeHITHATHHBIX YPaBHCHUM 1
34 KonTtponbHas padota: "[lepsooOpaznas u uHTETpat” 1
35 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
37 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
41 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH ¢ TOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPHUUECKOH OKPYKHOCTH 1
44 Pemenune TpUroHoOMeTprYECKUX HEPABEHCTB 1
45 Pemenune TpUroHoOMeTprYECKUX HEPABEHCTB 1




46

Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB

1
47 Pewrenne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KonTtponsHast padota: "['paduku Tpuronomerpudeckux GyHKuui. TpuroHoMerpudeckue HepaBeHCcTBa" 1
49 OCHOBHBIE METO/IbI pEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI pEIICHHS TOKa3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUIECKUX HEPABEHCTB 1
o4 OcCHOBHBIE METO/IbI PEIIEHUS Jorapu(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IBI PELICHNS HPPALIUOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHAIBHBIX HEPABCHCTB 1
60 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
61 I'paduaeckue MeToAbl pelICHUs] UPPAITMOHAIBHBIX YPaBHEHUN 1
62 I'paduaeckue MeToAbl pelICHUs] UPPAITMOHATBHBIX YPaBHEHUN 1
63 I'paduaeckue MeToAbl pelICHHS MOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeToAbl pelIeHHsI MOKa3aTeIbHBIX HEPABESHCTB 1
65 I'padmyeckue MeTopl peieHus TorapupMUIECKUX ypaBHEHUI 1
66 I'paduaeckue MeToapl pemeHus Jorapu(PMUIECKUX HEPaBEHCTB 1
67 I'paduaeckue meToapl perIeHus JoTapu(PMUIECKUX HEPABEHCTB 1
68 I'padrueckue MeToIbl pelIeHHs oKa3aTeabHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
69 I'padrueckue MeTo1bl pelIeHHs oKa3aTeIbHbIX U JJOTapu(PMUUECKUX YpaBHEHUN 1
70 I'paduueckue MeTo bl pelieHNs MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTobl pelIeHHs MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX HEPABEHCTB 1




72

KonTtponsHas padota: "MppanuonanbHble, IOKa3aTeNbHbIE U Iorapu(MUIecKue HepaBeHcTBa"

1
73 KommuiekcHbie uncna. Anredpandeckasi 1 TPUTOHOMETpHUYECKasi OPMBI 3aIIMCH KOMITJICKCHOTO YMCIia 1
74 KommuiekcHbie uncna. AnreOpandeckas 1 TPUTOHOMETpHUYECKasi POPMBI 3aIMCH KOMITJICKCHOTO YMCIIa 1
75 Apudmernueckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaMU 1
76 Apudmernueckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaMU 1
77 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIAUHATHON TIOCKOCTH 1
78 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIAUHATHON TNIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0#1 CTENEHN U3 KOMIUIEKCHOTO YHUCiIa 1
80 dopmyna Myaepa. KopHu N-0if cTeneHH W3 KOMITICKCHOTO YHCTa 1
81 [TpuMeHeHre KOMIUICKCHBIX YUCEIT JUTS PEIICHUs (PU3HISCKUX U TEOMETPHUSCKUX 3a/1a4 1
82 KonTpoasHas padora: "KomiekcHbie gucia' 1
83 HatypaJibHbIC ¥ 1IeJTbIe Yrciia 1
84 HarypanbsHbie u 11e1b1e yncia 1
85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1
86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1
87 [Ipumenenne npuzHakoB AenmuMocty neisix yrcesr: HOJl u HOK 1
88 [Ipumenenne npuzHakoB AenmuMocty neisix yrcesn: HOJl u HOK 1
89 [IpumeHeHue NPU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
90 [IpumeHeHue NPU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
91 [IpumeHeHre MPU3HAKOB JACTMMOCTH IIEJIbIX YHCET: arOpuTM EBKiIHa As pemeHus 3a7a4 B IeNIbIX Yhcaax 1
92 KontponbHas padota: "Teopus nenbix uncen" 1
93 Cucrema ¥ COBOKYIHOCTh ypaBHEHHI. PaBHOCHUIIbHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS 1
94 Cucrema ¥ COBOKYIHOCTh ypaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI i CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/IBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX yYpaBHEHUN 1
96 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH MPpallMOHATBHBIX YpaBHEHHH 1
97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH MOKAa3aTEIbHBIX yYpaBHEHUN 1




98

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEHN NOKAa3aTEJIbHBIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMUIECKUX YpaBHEHHHA

100 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH JOrapu(MHUUECKUX yPaBHEHUH

101 [IpuMeHeHre CUCTEM K PEIICHNIO0 MaTEeMaTHYECKHUX 33/1a4 U 33]a4 U3 Pa3IMYHBIX 00JacTel HAYKH U peabHOU 1
KHU3HU, THTEPIPETANS OJTYICHHBIX PE3yIbTaTOB

102 [TpumMeHeHre cUCTEM K PEIICHNI0 MaTeMaTHYECKHIX 33/1a4 U 33]ad U3 Pa3IMYHBIX 00JacTel HAYKH U peabHOU 1
KHU3HU, THTEPIPETANS TIOTYIEHHBIX PE3yIbTaTOB

103 [IpumMeHeHre HEPaBEHCTB K PEIICHUIO MaTEMAaTUIECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 001acTeil HayKu U 1
peanbHOM )KU3HH, HHTEPIIPETALNS TIOTyYeHHBIX PE3yIbTaTOB

104 KonTponbhas pabora: "CrucTeMbl palliOHATBHBIX, UPPALUOHAIBHBIX TOKA3aTeIbHBIX U JOTapu(pPMUYECKIX 1
ypaBHeHUH"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 PanmionansHbIC HEPABEHCTBA C TTapaMETPaAMHU 1

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu 1

108 HppanmonanbHble ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1

109 HppanmonanbHbIe CHCTEMBI C TApaMeTpaMu 1

110 [Toka3zaTenbHbIC ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMH 1

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU 1

112 JlorapudmMudeckue ypaBHEHHUsI, HEPAaBEHCTBA C IMapaMeTpamMu 1

113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1

114 TpuronomeTpruyeckue ypaBHEHHUS C TapaMeTpaMu 1

115 TpuronomeTpudeckre HEPABEHCTBA C TTapaMETPaMHU 1

116 TpuroHomeTpudecKre CUCTEMBI ¢ ITapaMeTpamMu 1

117 [TocTpoenue u uccienoBaHre MaTeMaTHUYECKUX MOJIeNIel pealbHbIX CUTYAIMi ¢ TOMOIIBIO YpaBHEHHH C 1
napameTpamu

118 ITocTpoenue u uccaeoBaHUE MaTeMaTHUECKUX MOJIETIeH peabHbIX CUTYallUi ¢ TOMOLIBIO CUCTEM YPaBHEHHH C 1

napameTpamMu




[TocTpoenue u uccieq0BaHNE MAaTEMAaTUYECKUX MOJIEIICH pEealIbHBIX CUTYalui ¢ IIOMOIIBIO CUCTEM YPaBHEHHH C

119 1
napaMmeTrpamu
120 KonTponsHas padora: "3amaqu ¢ mapamerpamu' 1
121 [ToBTOpenue, 0600IIeHNE, CHCTEeMaTH3alns 3HaHUi: "Y paBHeHUS" 1
122 [ToBTOpEHue, 06001IeHNE, CUCTeMaTH3alus 3HaHUK: ""Y paBHEeHUs" 1
123 IToBTOpenue, 00001IeHNEe, ccTEMAaTH3ans 3Hauui: "YpaBHenns. CucTeMBI ypaBHEHMIT" 1
b b
124 [ToBTOpenue, 0600IIeHNE, cucTemMaTu3aus 3uannii: "HepaBencraa" 1
125 [ToBTOpenue, o6o0IIeHNe, cucTemaTu3anus 3Hanuii: "HepaBencrsa" 1
126 [ToBTOpenue, 06001IeHNE, cCrcTeMaTH3anus 3Hanuii: "HepaBeHcTBa" 1
127 IToBTOpenue, 0000IIeHNE, cucTeMaTH3anus 3Hanuii: "IIponsBoaHas u e€ mpumeHenue" 1
b b
128 [ToBTOpenue, o600meHne, cuctemaTu3anus 3uanui: "IlpousBoaHas u e€ npuMeHenue" 1
129 [ToBTOpenue, o600meHne, cucTemaTu3anus 3Hanui: "[IlpousBoaHas u e€ npuMeHenue" 1
130 [ToBTOpEeHME, 0600MIEHNE, cucTeMaTu3anus 3Hanui: "MaTerpan u ero npuMeHeHue" 1
131 [ToBTOpEeHME, 0000IIEHNE, cUucTeMaTH3alus 3HaHui: "OyHkiun" 1
132 [ToBTOpeHue, 0600ImIeHNe, cucTeMaTr3alus 3HaHui: "OyHKIun" 1
133 [ToBTOpEeHUE, 0000MIEeHNe, cucTeMaTr3alus 3Hanui: "OyHkun" 1
134 Hrorosas koHTpoOJIbHAS paboTa 1
135 Hroropas koHTpoJIbHAs paboTa 1
136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIHS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136







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

* Maremaruka: anredpa u Hadajga MaTeMaTHYEeCKOTO aHalIn3a, TEOMETPHSI.
Anrebpa u Hauaja MatemMaTudeckoro ananusa, 11 kimacc/ Huxonbckuii C.M.,
[Totanos M.K., PemierhukoB H.H. u npyrue, AkunonepHoe o0111ecTBo

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






