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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.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN 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 HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX 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 JIOTMYECKOTO 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 MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
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, 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
aHanuza» orBoauTcs 272 yaca: B 10 knacce — 136 vacoB (4 yaca B Hejeno), 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 YHCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEHUE HEPAaBEHCTBA.

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

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOJIbI pelIeHus

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



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpeaenuTens MaTPULbI 2X2, €ro FeOMETPUUECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenoBanue nOCTpOCHHONW MOJEIN ¢ ITIOMOLIBI0 MAaTPUIL
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

OyHKIMA, crnocodbl 3amaHusi (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoauyeckue
¢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 1EJNbIM ToKazareneM. 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 YPaBHEHUM.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMsl IIOCJIEAOBATEIbHOCTEH. 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 yOBIBAaIOIIEH reOMeTpUYecKoi
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
(¢u3znUecKuii CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[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 —ammapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNUCKOT0 OOIIECTBA, TPEACTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SABICHUN, MPOIEAYD
IpaXIaHCKOTO  ofOmiectBa  (BBIOOPBI, ONPOCHI W JIPyroe), yMEHHE
B3aUMOJECHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBAXKCHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHMCKOW MaTe€MaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JNOCTVKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MATEMAaTUYECKOUN LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IIEHHOCTENW POCCUUCKOTO Hapoaa, c(hOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUI HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO
BKJIa/la B IOCTPOEHHE YCTOMYUBOrO OYyIIEro;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYX ACHHUI, BOCHPUUMYHBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA;

5) pu3u4ecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSATh MaTEeMaTUYECKWE 3HAHUS B
MHTEpEcax 3/10pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATUUA U
OTIbIXa, peryisipHas (pu3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IpU 3aHATUSAX CIIOPTUBHO-03/10POBUTENIBHON €A TEIBHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LEHHOCTH TpPYIOJIOOMs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKOM M €€ MPWIOKEHUS MU, YMEHUE COBEpIIaThb OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccu W pPeaTM30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTreéMaTH4ecKoMy  OOpa3oBaHHIO |
caM000pa30BaHUI0 Ha MPOTSHKEHWHM BCEH JKMU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a]]a4 MATEMAaTUYECKON HANIPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIbHO-PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOM
Cpellbl, 0OCO3HaHHE TJI00ATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIEM, OpUEHTALIUS
HAa TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW JJId pelieHus 3anad B 00JacTH
OKpYXalolenl cpefpl, IUIAHWPOBAHHE TOCTYNKOB M OIEHKM HMX BO3MOXKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKHU U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HAyKH Kak cepbl YeI0BEUECKON AESITETbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUYMMOCTH
JUISL pa3BUTHS LIUBUIIN3ALAN, OBJIAJICHUE A3BIKOM MAaTEeMaTHKU U MaTEMaTHYECKOU
KyJIbTYpOU KakK CPeICTBOM IIO3HAHUS MHUPA, TOTOBHOCTH OCYLIECTBIISTh IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO NEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBUs:

BBISIBIIATh M XApPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKH MaTEMaTHYECKUX
00BEKTOB, TOHATHM, OTHOIIEHUM MEXIYy TOHIATHSAMH, (HOPMYIHUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCHPUHMMATh,  (HOPMYIUPOBaTH W  MOPEeOOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIbHO JTOKA3aTebCTBA MAaTEMATUUECKUX YTBEPKIACHUN
(psiMBbIE€ ¥ OT MMPOTUBHOTO), BHICTPANBATh apTyMEHTAIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbL;

BbIOMpaTh crnoco® pelmeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pPEIICHUs], BBIOMpaTh HauOoIee MOAXOASAIIMNMA ¢ yUETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeabckue qeiicCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEI0BAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTH4eckoro o0beKTa, IBJICHUsI, polecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKy 00bEKTaMH, SBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (HOPMYIMPOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM
OpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIEJOBaHMs, OLEHUBaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TAaKXKe BbIIBUraTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBJIATH JACPUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOIMPOC U JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMUHBIX BUIOB U (PopM
NPEJICTaBICHNUS;

CTPYKTYypUpOBaTh WMH(GOpPMAIMIO, MPEACTaBIATh €€ B Pa3lIUYHbIX (Qopmax,
WJLTIOCTPUPOBATh IPaPUUECcKH;

OLIEHUBATh HaAEKHOCTD uHpOopMaILIUU 1o CaMOCTOSITEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe Y4eOHbIE 1eiCTBUSA
Oo0menue:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TMCBMEHHBIX TEKCTax, JaBaTb [OSICHEHUA II0 XOAYy PpELICHHUS 3alayu,
KOMMEHTHUPOBATH I10JIY4YEHHBIN PE3YIbTaT;

B X0z€ OOCYKIEHMs 3aJaBaTh BOIPOCH! 0 CYHIECTBY OOCYXIAAEMON TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELIEeHUs, COIOCTABIATh CBOU CYXKICHUSA C CYXICHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(opMyIMpOBaTH pa3HOIJIACUs, CBOU BO3PAKEHMUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4d, DKCIEPUMEHTA, UCCICA0BAHUA,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
IPE3eHTALUU U OCOOEHHOCTEN ay JUTOPUH.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeliCTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 33J1a4H, BIOUPATh CIIOCO0 PEIICHHMS C
y4ETOM MMECIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(GOPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJLJIEKT:

BJIaJIeTh  HAaBbIKAMU  [O3HABaTEJIBLHOM  peQIeKCMH  KaKk  OCO3HAHUs
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS TMpollecca U pe3ysibTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalJIEHHBIX OIHUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBSCHATD IPUIHHBI
JOCTWXKEHUSI WM HEIOCTIKEHUS PE3yJbTaTOB NESATENbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIIONBH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHIYyIbHON
paboThl TpW pemIeHHH YYEeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHON DPAaOOTHI, pacmpenemsiTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboTsl (00CYXIeHUs, OOMEH MHEHH,
«MO3TOBBIE MITYPMBI» U UHBIE), BHIMIOJIHATH CBOIO YaCTh PaOOTHI 1 KOOPJIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU WICHAMH KOMAaH]Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIA1a
B 0OmUHA TPOAYKT MO KpUTEPHUsM, CHOPMYITHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBUSI.



NPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenus B 10 kjacce o0O0ydaroIIMiiCs TOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3yJIbTaThl MO OTJAEIbHBIM TeMaMm paboyel mporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIN3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEPUPOBATH MOHSITUSMH: paAlMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoandecKas JapoOb, TMPOLEHTHI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YUCTIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsg pEHICHUsS NPUKIAAHBIX 3a1ad H3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKY U
OIIEHKY pe3yJIbTaTa BEIYUCICHUH;

CBOOOJIHO ONEPUPOBATh TIOHATHEM: CTEMEHb C IIeJBIM IOKa3aTelieM,
UCIIOJIB30BaTh MOAXOAILYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHATHEM: apu(PMeTHUeCKUil KOpEeHb HaTypallbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: JIOrapudM uwMcHa, AECITHUYHBIE W
HaTypaibHbIEe TOTapU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,;

ONEPUPOBATHh MOHATUIMHU: APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

NPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUS PAIMOHAIBHBIX H JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSATh METOJ HWHTEPBAJIOB JUISl PELICHUA
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYICH C IEIbIMHA KOd(DPUITMEHTAMHU, KOPHH MHOTOUJICHA, IPUMEHSATH JICJICHUE
MHOIOWIEHa Ha MHOTOWIEH C OCTaTkoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJHO OMEpHUPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MAaTpHILa, ONPENEIUTENIb MAaTpULbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENss 2 X 2 JJIsi BBIYMCICHHS €ro 3HA4eHUs,
MPUMEHATh ONPEACIUTENIA JUISI PENICHUS CHUCTEMbl JIMHEHWHBIX YPaBHEHU,



MOJIETTUPOBATh PEANbHbIE CUTYallMHd C TIOMOIIBIO CUCTEMBI JTHHEWHBIX ypaBHEHUH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeTuTeNnei,
UHTEPIPETUPOBATH MOJTYICHHBII Pe3yNbTarT;

UCIIOJIb30BaTh CBOWCTBA JEWCTBUM C KOPHAMM [UIsi MpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATH MIPEOOPa30BAHUS YHUCIOBBIX BEIPAKEHHUH, COACPKAIINX CTEIICHH C
palMOHAIBHBIM TIOKa3aTelNeM;

UCIIOJIb30BaTh CBOICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOIHO ONEpUPOBATh MOHSATHUSAMHU: HPPAIMOHATBHBIC, MMOKA3aTeIbHBIE U
norapuMuUECKre ypaBHEHUS, HAXOJAUTh UX PEUICHHsI C TIOMOIIBIO PAaBHOCHIBHBIX
NIePeX0I0B UM OCYIIECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKUE (POPMYIBI ISl MpeoOpa30oBaAHHMS
TPUTOHOMETPUYCCKHUX BhIPAKCHU;

CBOOOJIHO ONEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
NPUMEHSATh  HEoOXoaumMble  (QOpPMyYIBl  JUIS  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYCCKUX YPABHCHHIA,

MOJICTHPOBATh pEalbHbIE CHTYallMM Ha S3bIKE aireOpbl, COCTaBISITH
BBIDQKEHUSI, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara ajareopsbl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMU: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIIUH, KOMIO3UIUA (PyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHSITH AJIEMEHTapHbIe TpeoOpazoBaHus rpaduKoB QyHKITUH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuoandeckue (pyHKIHH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI U
MUHAMYMBI (DYHKIIMHM, HauOOJbIIIee W HAWMEHbIIEe 3Ha4YeHHe (YHKIUH Ha
MIPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CTETICHHAsT (DYHKIUS C HATYPAIbHBIM U
IeJIbIM TIOKa3aTeseM, IpauK CTEeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
nmokasarenieM, rpaduk KOpHS N-Oi cTemeHn Kak (yHKIUH OOpaTHOW CTETCHH C
HATypaJIbHBIM IMOKA3aTEIIEM;

OTIepUpPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTWyHash WU JPOOHO-TMHEHHAS
(GYHKITUH, BBITIOTHATH AJIEMEHTAPHOE UCCIIEIOBAHNE U TTIOCTPOCHUE X TPAPUKOB;

CBOOOJHO OMEPHPOBATH MOHATHAMU: TIOKa3aTellbHAs W JorapupmMudeckas
GyHKIMM, WX CBOWCTBA U TpaduKH, MCHOJIb30BaTh MX rpadUKd I pPELICHHS
YpPaBHEHU;



CBOOOHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKA OKPYKHOCTH,
orpeseNeHIe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIIOBOTO apTyMEHTAa,

UCIIOJIb30BaTh Trpapukd (GYHKUMA I UCCIENOBAaHHUA NPOLECCOB U
3aBHCHMOCTEW MpU PEUICHUH 3a7ad U3 IPYTHX YYeOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTH MEXITY BETUUHMHAMM,

Hauayia MaTeMaTH4eCKOro aHajan3a:

CBOOOIHO OMEpUPOBATH TOHATHUSAMU: apudMeTHdecKass W TeoMeTpUYecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIAsi TE€OMETPUUYECKAs MPOrPecCHs, TUHEHHBIN U
AKCIOHEHIIUAIBHBIN poCT, (hOpMyIIa CIOKHBIX MPOIEHTOB, UMETh MIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PEHIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATeIbHOCTEH, MOHOTOHHBIE M OTPAaHUYECHHBIE IOCIEA0BATEIBbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaiu3a KaK aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOTHO ONIEPHPOBATH MOHITHIMU: HEMIPEPhIBHBIC (DYHKITMH, TOYKU pa3phIBa
rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATh TOHSATUSMU: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKky QyHKINY;

BBIUUCTSATHh POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YaCTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIH, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCITOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHOM IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJHO  OMEpPUPOBATh  TMOHATUSAMH: MHOXECTBO, ONEpalMH  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
MPOLIECCOB U SIBICHUH, IPH PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MIPEIMETOB;

CcBOOO/IHO OIEpUpPOBaTh TMOHATHUSAMHU: OIpEAeNieHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, I0KA3aTEIIbCTBO, PABHOCHIIBHBIE
ypaBHEHUS U HEPABCHCTBRA.

K koniy oOyuenus B 11 kjacce 0O0ydyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS



CBOOOTHO OMEPUPOBATH MOHATUAMU: HATYPAJIBLHOE U 1EJI0€ YHCII0, MHOKECTBA
HAaTypPAJIbHBIX U LENBIX YHUCEII, UCIIOIb30BaTh MPU3HAKHU JECIUMOCTH LIEJIBIX YUCET,
HO/I m HOK HarypasbHBIX 4uCen I PELIEHUs 3aaad, MPUMEHSTh aJITOPUTM
EBxnupna;

CBOOOJHO ONEpUPOBaTH TMOHSATHUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(PMETHUECKHE ONepalud ¢ HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: HUPpPAIMOHAIbHBIE, IMOKa3aTelIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX pELIEHUS C  IOMOIIbIO
PAaBHOCHUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOPHEW TMpU pPELIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl Il PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
Jorapu(pMUUYECKUX YPaBHEHUN U HEPABEHCTB;

pelarb palrOHaJbHEIE, UpPpALMOHAJIBHBIE, II0Ka3aTeIIbHBIE,
gorapuMHUUECKUEe UM TPUTOHOMETPUYECKHE YypaBHEHUS] M  HEPAaBEHCTBA,
COZIeprKallle MOIYJIM U IApAMETPBIL;

OPUMEHATh TpapuuecKre METOIbI Ul PELICHUs] YpaBHEHUH U HEPaBEHCTB, a
TAKKE 3a7a4 C IapamMeTpamus;

MOJIEJIMPOBATh pEAJbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPA)KCHUS, YPaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIIPETUPOBATD ITOTY4YECHHBIN PE3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTB Fr€eOMETpHUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJHO  OINEpUPOBATH MOHATUSAMH: TIpaQUKA TPUTOHOMETPHUUYECKHX

yHKIWmi;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Hauasia MmaTeMaTH4eCKOro aHajamn3a:

MCITI0JIb30BaTh MPOU3BOJHYIO JUJISl MCCIIEOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJbllIee U HaUMEHbIlIee 3HaueHUs1 QYHKUMHU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEro pEIIeHUs B
NPUKJIAIHBIX, B TOM YHCJIE€ COLIMAIbHO-DKOHOMUYECKUX, 3a/layax, A OnpeeaeHUs
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hOpMyJI0il uiu rpauKoMm;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TIEepBOOOpa3Has, ONpeneaEHHBIN
UHTETpaji, HAaXOIWUThb MEPBOOOPa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no Gopmyne Hetotona-Jleitouuia;

HAXOAUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TE€J C TOMOIIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHMM Ha TpHUMEpE
cocTaBlieHUs MU PepeHIIMaTbHBIX YPaBHEHUH;

pemiatb TPUKIAJHbIE 337a4d, B TOM YHUCJIE COLMATIbHO-D)KOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
[ToBTOpEHME M pacIMpeHUE CBEAECHUH O
1 MHOJKECTBaX, MaTEMATHUIECKOM JIOTHKE U 20 2 2 AKnacc, BUIeOypoKu
byHKIIHSIX
CrenenHast GyHKIUSA 21 2 AKnacc, BUme0Oypoxu
Tpuronomerpudeckne GyHKIUU 31 3 SIKnacc
4 Tpuronomerpuueckue ypaBHeHHUS U 24 1 5 SKacc
HEpaBEHCTBA
5 [IpousBoHas u €€ mpuMeHeHne 33 2 4 AKnacc, BUmeoypoku
5 IToBTOpEHUE U cucreMaTH3anus y4eOHOro 7 1
MaTepuaia
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne Tema ypoka DJIeKTPOHHBbIE
n/n yp KosnyecTBo Aara Aara III/I(prII)}I)Ie
H3yYeHUsl | H3yYeHHUs
4acoB 10A 10E o0pa3oBaTe/ibHbIE
pecypchl

1 MHoO3kecTBa, onepalyy HaJl MHOKECTBAMH 1

2 MHoecTBa, Orepariy HajJl MHO)KECTBAMH 1

3 Koneunbie n 6eCKOHEUYHBIC MHOKECTBA 1

4 Koneunble 1 6eCKOHEUYHBIE MHOKECTBA 1

5 BrIcka3piBaHus 1 onlepanyu HajJ HUMHU 1

6 Bricka3pIBaHUS U OTIepaIiiy HaJl HUIMH 1

7 [Ipemukatel. Onepanuu Haa npeaukaTaMu. Buasl Teopem 1

8 [Ipemukater. Onepanuu Haa npeaukataMu. Buasl Teopem 1

9 KonTtponbras padoTa Ne 1 1

10 OyHKIUA U €€ CBOHCTBA 1

11 OyHKIMA U €€ CBOHCTBA 1

12 OyHKIUA U €€ CBOHCTBA 1

13 [TocTpoenune rpadmkoB GYHKIMI C TOMOIIBI0 TEOMETPHIESCKUX 1

npeoOpazoBaHU
14 [TocTpoenue rpadgukoB GyHKIUN C TOMOIIBIO T€OMETPUIECKIX 1
npeoOpazoBaHU

15 OO6patHas GpyHKIUS 1

16 OO6patHas pyHKIUSA 1

17 Mertona uHTEpBaIOB 1

18 Merona uHTEpBaIOB 1




19 Meto1 uHTEpBAJIOB 1
20 KonTtponsHas padora Ne 2 1
21 CrenenHast GyHKIUS C HATYPaJIbHBIM TOKa3aTeIeM 1
22 CrenenHasi GyHKIUS C LEIBIM ITOKa3aTelleM 1
23 Ornpesenenne KOpHs n-if crermenn. Oynkius y = "Vx 1
24 Ornpesenenne KOpHs n-it crermenn. Oynkius y = "Vx 1
25 Ornpesenenne KOpHs n-it crermenn. Oynkius y = "Vx 1
26 CBoiicTBa KOpHS N-ii CTENEHH 1
27 CaoiicTBa KOpHS n-i cTeneHn 1
28 CBoiicTBa KOPHS N-i CTENEHH 1
29 KoHnTpoasHas padora Ne 3 1
30 CreneHb ¢ pallMOHAILHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
31 CrerneHb ¢ pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBa 1
32 HppanmonanbHbie ypaBHEHUS 1
33 HppanmonanbHble ypaBHEHUS 1
34 HppanmonanbHble ypaBHEHHS 1
35 Paznuynbie npuéMbl peleHns] UPPALMOHANBHBIX YPAaBHEHUH U UX 1
CHCTEM
36 Paznuynbie npuéMbl peleHus] UPPAlMOHANBHBIX YPAaBHEHUH U UX 1
CHCTEM
37 Paznuynbie npuéMBI peleHUs] UPPAMOHANBHBIX YPaBHEHUH U UX 1
CHCTEM
38 HppanumonaibHple HEPaBEHCTBA 1
39 HppannoHaibHble HEPaBEHCTBA 1
40 HppanmonaibHble HEpaBEHCTBA 1
41 KonTtposnpsHas padota Ne 4 1




42 Panuannas mepa yria 1
43 Pamuannas mepa yria 1
44 Tpuronomerpuieckne GyHKIIUN YUCIOBOTO apryMEHTa 1
45 Tpuronomerpuieckne GyHKIIUN YUCIOBOTO apryMEHTa 1
16 3HaKM 3HAYCHUU TPUTOHOMETpUUecKuX QyHKImiA. YETHOCTD 1 1
HEYETHOCTh TPUTOHOMETPHUYECKUX (PYHKIINH
47 3HaKy 3HaYeHUH TpUroHoMeTpuueckux GyHkuuii. YéTHOCTD 1 1
HEYETHOCTh TPUTOHOMETPHUYECKUX (PYHKIUH
48 [lepuoanueckue GyHKIUU 1
49 [lepuognueckue GyHKIUU 1
50 CpoiicTBa u rpaduku QyHKIHM y = sin X U y = COS X 1
o1 CpoiicTBa u rpaduku QyHKIHM y = sin X U y = COS X 1
52 CaoiicTBa u rpaduku GyHKIUNA y =tg X U y = ctg X 1
53 CaoiicTBa u rpaduku GyHKIMHA y =tg X U y = ctg X 1
54 KonTtponbHas padota Ne 5 1
55 OCHOBHBIE COOTHOILIEHUS MEX/ly TPUTOHOMETPUUYECKUMU 1
(GYHKLIUSAMHU OJTHOTO M TOTO e apryMeHTa
56 OCHOBHBIE COOTHOILIEHUS MEX/ly TPUTOHOMETPUUYECKUMU 1
(GYHKUIMSAMHU OJTHOTO M TOTO € apryMeHTa
57 OCHOBHBIE COOTHOILIEHUS MEX/1y TPUTOHOMETPUUYECKUMU 1
(GYHKUIMSAMHU OJTHOTO M TOTO e apryMeHTa
58 DopMmyIIbl CIOKEHUS 1
59 @opMmyIIbl CIOKEHUS 1
60 DopMyIbl CIOKEHUS 1
61 DopMmyIsl IPUBEACHUS 1
62 DopMmyIsl IPUBEACHUS 1




63 @opMyIbl JBOMHOTO, TPOHHOTO U MOJIOBUHHOTO YIIIOB 1

64 @opMyIIbl JBOMHOTO, TPOMHOTO U IIOJIOBUHHOTO YIJI0B 1

65 @opMyIIbl JBOMHOTO, TPOMHOTO U IIOJIOBUHHOTO YIJIOB 1

66 ®opMyITel JBOMHOTO, TPOWHOTO U MOJIOBUHHOTO YTIIOB 1

67 @opMyIIbl JBOMHOTO, TPOMHOTO U IIOJIOBUHHOTO YIJIOB 1

68 ®opmyisl i TpeoOpa3oBaHus CyMMbl, PA3HOCTU U TIPOU3BEICHUS 1
TPUTOHOMETPHUYECKUX (PYHKIUH

69 ®opmyibl i TpeoOpa3oBaHUs CyMMbl, PA3HOCTU U IIPOU3BEICHHUS 1
TPUTOHOMETPHUYECKUX (PYHKIIUH

70 ®dopmyibl Ui TpeoOpa3oBaHus CyMMbl, PA3HOCTU U POU3BEICHHUS 1
TPUTOHOMETPHYECKHX (QYHKITUI

71 dopmysbl i TpeoOpa3oBaHus CyMMbl, PA3HOCTU U POU3BEICHHUS 1
TPUTOHOMETPUUYECKUX (PYHKIIHIT

72 KonTtponsnas padota Ne 6 1

73 VYpaBHeHHE cos X = b 1

74 YpaBHeHHE cos X = b 1

75 YpaBHeHHE cos X = b 1

76 VYpaBuenwue sin X = b 1

7 VYpaBHeHue sin x = b 1

78 VYpaBHeHus tgx =buctgx=>b 1

29 ®dyHKIMYU Y = arccos X, y = arcsin X, y = arctg X u 1
y = arcctg X

80 ®dyHKIMYU Y = arccos X, Y = arcsin X, y = arctg X u 1
y = arcctg X

81 dyHKIMYU Y = arccos X, y = arcsin X, y = arctg X u 1
y = arcctg X

82 dyHKIMM Y = arccos X, y = arcsin X, y = arctg X u 1




y = arcctg X

83 Tpuronomerpudeckue ypaBHEHUs, CBOAAIINECS K anreOpanyecKum 1
84 Tpuronomerpruueckue ypaBHEHHUsI, CBOSIINECS K aNreOpanyecKum 1
85 Tpuronomerpruueckue ypaBHEHHUsI, CBOSIINECS K alreOpandeckum 1
86 Tpuronomerpudeckrue ypaBHEHUs, CBOASAIINECS K aNreOpandecKium 1
Perrenne TpUrOHOMETPHUECKUX YPAaBHEHUH METOIOM Pa3jioKeHUs Ha
87 MHOXKuTeNH. [IpuMeHeHne orpaHnYeHHOCTH TPUTOHOMETPHIECKUX 1
byHKIMNA
Perrenne TpUrOHOMETPHYECKUX YPAaBHEHUH METOIOM Pa3jioKeHUs Ha
88 MHOKuUTeNH. [IpuMeHeHre OrpaHnYeHHOCTH TPUTOHOMETPHYECKIX 1
byHKINNA
Perrenne TpUrOHOMETPHYECKUX YPAaBHEHUH METOJIOM Pa3jioKEeHUs Ha
89 MHOKuTeNH. [IpuMeHeHre orpaHnYeHHOCTH TPUTOHOMETPHYECKUX 1
byHKINNA
Perienne TpUroHOMETPUUECKUX YPABHEHUI METO/IOM pa3jioKEHUs Ha
90 MHOuTenH. [IpuMeHeHre orpaHn4eHHOCTH TPUTOHOMETPUUYECKUX 1
byHKIMHA
o1 O paBHOCWIJIBHBIX NEpeX0JiaX MPU PELIEHUH TPUTOHOMETPUUECKUX 1
yYpaBHEHUH
92 O paBHOCWIJIBHBIX MEpEX0JiaX MPU PELIEHUH TPUTOHOMETPUUECKUX 1
ypaBHEHUH
93 TpuronomeTpuueckre HEpaBEeHCTBA 1
94 TpuronomeTpuueckre HEpaBEeHCTBA 1
95 TpuronomeTpruueckue HepaBeHCTBA 1
96 KonTponbHas padota Ne 7 1
97 Omnpenenenue npeaena QyHKIMH B TOUKE U (PYHKIIMH, HETIPEPBIBHOM 1

B TOYKC




Omnpenenenue npeaena GyHKIUHA B TOYKE U (PYHKIIMH, HETIPEPHIBHOM

%8 B TOUKE 1
99 3amaun 0 MTHOBEHHOHM CKOPOCTH U KacaTebHOU K rpaduKy QyHKIHH 1
100 [lonsiTHE TPOU3BOIHOM 1
101 [lonsiTHE TPOU3BOIHOM 1
102 [TonsiTHE TPOU3BOIHOM 1
103 [IpaBuia BEIYMCIEHUS TIPOU3BOTHBIX 1
104 [IpaBuia BEIYKMCIIEHHS] IPOU3BOIHBIX 1
105 [IpaBuna BbIYMCICHUS TPOU3BOAHBIX 1
106 [IpaBuma BEIYHCIICHUS TIPOU3BOTHBIX 1
107 YpaBHEHHE KacaTeIbHOM 1
108 YpaBHEHHE KacaTeIbHOM 1
109 VYpaBHeHHE KacaTeIbHOU 1
110 VYpaBHeHHE KacaTeIbHOU 1
111 KonTtponpras padora Ne 8 1
112 [Ipu3Haku Bo3pacTanus v yObIBaHUS (YHKITUU 1
113 [Ipu3Haku Bo3pactanus v yObIBaHUS (YHKITUN 1
114 [Ipu3Haku Bo3pacTanus v yObIBaHUS (YHKITUU 1
115 [Ipu3Haku Bo3pactanus v yObIBaHUS (YHKITUN 1
116 Touku sxcTpeMyma GyHKIHH 1
117 Touku sxcTpeMyma GyHKIHH 1
118 Touku sxcTpeMyma GyHKIHH 1
119 Touku skcTpeMyma GyHKIUU 1
120 HauOoubiiee n HanmeHblee 3Ha4YeHUs (YHKLIUU Ha OTPE3Ke 1
121 HauOoubiiee n HanmMeHblee 3Ha4YeHUs (YHKLIUU Ha OTPE3Ke 1
122 HauOoubiiee n HanMeHblee 3Ha4YeHUs (YHKLIUU Ha OTPE3Ke 1




123 Hauboubiiee n HanmeHblee 3Ha4YeHUs (PYHKLIUU Ha OTPE3KE 1

124 Bropas npousBoaHast. [lonstue BoIMyKIOCTH QyHKIINH 1

125 Bropas npousBogHast. [lonstue BoimykinocTa GpyHKIIH 1

126 [Toctpoenue rpadukoB GpyHKIHHA 1

127 [Toctpoenue rpadukoB GpyHKIHHA 1

128 [Moctpoenue rpadukoB GpyHKIHHA 1

129 KonTponeHas padota Ne 9 1

130 [ToBTOpEHUe 1 cucTeMaTH3aKs y4eOHOTO MaTepuaa 3a Kype 1
anreOphl ¥ Havyal MaTEMaTHYECKOTO aHAIN3a

131 [ToBTOpEHUE 1 cucTeMaTH3aus y4eOHOTO MaTepraa 3a Kypc 1
anreOphl ¥ Havyal MaTeMaTHYeCKOTO aHaIHN3a

132 [ToBTOpEHUE U cucTeMaTH3aus yaeOHOTO MaTepuraa 3a Kypc 1
anreOpsl M Ha4aJl MaTeMaTHYecKOTo aHaIn3a

133 [ToBTOpEeHNE M cucTeMaTH3aus yaeOHOTO MaTepuana 3a Kypc 1
anreOpsl M Ha4aJl MaTeMaTHYecKOTo aHaIn3a

134 [ToBTOpEeHNE M cucTeMaTH3aus yaeOHOTO MaTepuana 3a Kypc 1
anreOpsl M Ha4aJl MaTeMaTHYeCKOro aHaIn3a

135 Hroropas koHTpoJIbHAs paboTa 1

136 [ToBTOpeHNE U cucTeMaTH3aus yaeOHOTO MaTepuana 3a Kypc 1
anreOpsl M Ha4aJl MaTeMaTHYecKOrO aHaIn3a
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




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

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYecKoro anaiausa, 10 kimacc/
Mep3snsak A.I'., Homuposckunii J[.A., [lonskoB B.M.; noa penakuueit
[Nononsckoro B.E., O6miecTBo ¢ orpaHnyeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metonnueckue pekoMeHnaanuu k yueOuuky A. I'. Mepainska, . A.
Homupogckoro, B. b. [lonakosa “Martemartuka: anredbpa 1 Havasna
MaTEMaTUYECKOT0 aHaInu3a, reoMeTpusi: Anredpa U Hayajla MaTeMaTUYECKOTO
aHanuza”’, 2-e u3anue, crepeorunHoe, Mockaa, «IIpocsemnienue» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET: SAKnacc, Bugeoypoku



