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HOACHUTEJIBHAS 3AIINCKA

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

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

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

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

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

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



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

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

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



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

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

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



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

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

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs B 11 kitacce — 136 yacoB (4 yaca B HEZIEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAAHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYMCIICHUI.

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

ApudmMeTndecknii KOpeHb HATYPAILHOM CTENIEHU U €r0 CBOMCTBA.

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

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

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHoOBHbIE METO/IbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

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



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

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOIIBIO
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, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukuuit. I'paduk  dyHkuun. DneMeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ysakiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0ii CTENEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomeTpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAHUYEHHBIE I10CIIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHknui. CBoiicTBa (YyHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JUIsl PELICHHs] HEPAaBEHCTB. l[IpuMeHeHMe CBOWCTB HENPEPHIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HMX CBOWMCTBA. JluarpaMmel
Oiniepa—Benna. [IpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOrO — amnmapara i
ONMCAHUsl PEATbHBIX IMPOLECCOB W SBICHHM, NMPU PEIICHUU 3a0a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbabie u uenvie yucna. [I[pumeHeHne NMPU3HAKOB JETUMOCTH IETBIX
gyuces, HauOospmmii ol nenurens (nanee — HOJl) m HammeHsblee ooOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucna. AsreOpanueckass W TpUTOHOMETpHueckas (OpMbl
3alMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHe OMNepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTEneHW U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeleHUs PU3NYECKUX U T€OMETPUIECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
U CUCTEMBI-CIeACTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMHM €  IIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellleHne TpUroHoOMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/ABI PEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(MHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUISCKUX YPaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.

[IprMmeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMaTUYECKAX
3a/1a4 ¥ 3a/1a4y U3 pa3IMyHbIX 00JIacTell HAYKH M pPeaabHOM )KU3HU, HHTEPIIPETAIIHS
MOJYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPAPUKH



I'padpux xommoszunmu ¢GyHkuuil. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a1a4 C TapaMeTPaMHU.

Ucnonw3oBanue rpadukoB QYyHKIUN JJIs HCCIEIOBAHHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
MIPEIMETOB U PEATbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJIu3a

[lepBast u BTOpas npousBojHble QpyHkIMKU. OnpeneneHrue, reOMeTPUIECKUNA U
(u3MUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoanble  snemeHTapHbIX  QyHkuud.  IlpousBomHas ~ cyMMBbl,
NPOU3BEICHHS], YACTHOTO M KOMIO3UIIUU (DYHKIIH.

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenre HaubobIIero 1 HAMMEHbIIEro 3Ha4YeHU N HeNpepbhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpaia. Berdnciienre onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBIEHUM, NPOLEIYP
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKOW UIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) pusnueckoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHasi hU3NUecKass aKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH MPOSKTHYO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBaHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpMAIUU, NaHHBIX, HEOOXOMAUMBIX JJId OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIMIO, MPEJCTABIATh €€ B pa3IMyHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJieMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJCHHbIE Ha TIOHMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/lauyd, SKCIIEPUMEHTA, WCCIICIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JEUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIBI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmUi TPOAYKT 1O KPUTEpHUsM, COHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATDBI

K konmy ob6yuenus B 11 KJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMAaTHYECKOTO aHAIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSAMHU: HATYPATBLHOE U IIEJI0€ YHCII0, MHOKECTBA
HaTypaJbHBIX U LEJbIX YHCEN, UCIIOIb30BaTh MMPU3HAKN JEIUMOCTH LEIBIX YUCEIL,
HO/l u HOK HarypaibHBIX 4HMCeN A1 PEelieHusl 3aaad, MPUMEHSTh aJIrOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOMIYJIO, 3alHCHIBATH
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

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



TPUTOHOMETPUYECKON (opMe, BBITONHITH apu(PMETHUECKHUE OTepalud ¢ HUMU |
n300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTEeIbHBIE U
Jorapu(MHUUYECKUE HEpPaBEHCTBA, HAXOAWTh WX pEHICHHS C [OMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATH OTOOpP KOpHEH TpH pEHICHWH TPUTOHOMETPUUYECKOTO
yYpaBHCHHSI;

CBOOOJIHO OMNEpPUPOBATh TOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO,
NPUMCHATh  HEoOXOoauMble  (GOpMYJIBl I PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOO/IHO OTMEPHUPOBATH MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHHUU U
HEPaBEHCTB, PABHOCWJIBHBIE CUCTEMBl U CHCTEMBI-CIICICTBUSA, HAXOIUTh PEIICHHUS
CUCTEMBI U COBOKYITHOCTEH paIlMOHATBHBIX, HPPANUOHAIBHBIX, MTOKA3aTEIbHBIX H
JorapuMHUYECKUX YPABHCHHH M HEPABEHCTB;

periaTth paroHaIbHEIE, UppaIMOHAIILHBIC, TIOKa3aTeNbHBIC,
norapuMHUUECKUEe W  TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
COJIepIKaIIfe MOYJIH U TTapaMeTpBhI;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeICHUs] YPaBHEHUI U HEPaBEHCTB, a
TakKe 3aJ1ay C mapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aiareOpbl, COCTABIATH
BBIpQXKEHUSI, YpaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBHIO 3aJlayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara ainreopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ybTarT.

DyHKUNH U TPAPUKH:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CTeTICHHAs (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeneM, TpaduK CTENneHHONW (YHKIIMU C HATYPaJIbHBIM M IEJIBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (GyHKIUKA OOpaTHOW CTENEeHH C
HATypaJIbHBIM ITOKA3aTENIEM;

OTIepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-ITMHEHHAS
(GYHKITUH, BBITIOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X TPaPUKOB;

CBOOOJTHO OMEPHPOBATH MOHATHAMHU: TIOKa3aTellbHAs W JorapupmMudeckas
GyHKIIMU, WX CBOMCTBA M TrpaduKH, HCIOIB30BaTh UX TpauKu ISl pEIIeHUS
YpPaBHEHUN;

CBOOOJTHO OMEPUPOBATh TOHITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICICHNE TPUTOHOMETPHUSCKUX (DYHKITUIT YUCTIOBOTO apTryMEHTa,

UCTIONIB30BaTh Tpadukd (QYHKIUHA [ HWCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH TIPY PEIICHUH 3374 W3 JAPYTHX YUeOHBIX MPEAMETOB U peaTbHOU
KU3HU, BEIPAKATh (POpMylIaMH 3aBUCUMOCTH MEXIY BETUINHAMU;



CTpOUTh TpadUKU KOMIO3UIMH (PYHKIUNA C TOMOILBIO 3JIEMEHTapPHOIO
MCCJIEI0BAHNS U CBOWCTB KOMIO3UIIUU ABYX ()YHKIIHIA;

CTPOHTH T€OMETpUUECKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOMN
IJI0CKOCTH;

CBOOOJIHO  OMEpHpOBaTh TMOHATUSAMHU: TpaduKH  TPUTOHOMETPHUUECKUX
byHKIM;

OPUMEHATh (QYHKIHMH s MOJCIMPOBAHHUA M HCCIEIOBAHHS PEaTbHBIX
MPOLIECCOB.

Havasia MmaTeMaTH4ecKOro aHajamn3a:

CBOOO/IHO OIEpPHPOBATh TMOHATHSIMH: TepBas W BTOpas IPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCIIATh NMIPOU3BOJAHBIC CYMMBI, TPOU3BEICHHUS, YaCTHOTO M KOMITO3UIIUHU
IBYX (YHKIIMH, 3HATH MTPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIINI;

UCTIOJIh30BaTh TC€OMETPUUECKUNA M (U3UYECKUN CMBICI TPOU3BOJIHON IS
pelIeHus 3a1a4.

UCTIOJIH30BaTh MPOU3BOIHYIO I UCCIIEAOBaHUS (PYHKIIMA HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaXOJIWUTh HaHOOJIbIIICE U HAUMEHBIIICEe 3HaUCHUS (DYHKIIMU HETIPEPHIBHOW Ha
OTpE3KE;

UCMOJIb30BaTh MPOU3BOJHYIO JJII HAXOXKICHMS HAWIydlIero peIleHus B
HPUKIAIHBIX, B TOM YUCIIE€ COLUATbHO-I)KOHOMUYECKUX, 3a]]a4ax, /Ui ONpeaeIeHUs
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro popMysoi min rpadukoM;

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: IE€pBOOOpa3zHas, OIpeeIEHHbIHI
UHTETpajl, HAXOJUTh IEPBOOOpPA3HbIE HJIEMEHTApHbIX (QYHKIUH M BBIUYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HaXOJUTh IUIOIIAIU TUIOCKUX PUTyp U 0OBEMBI TEJ C TOMOILBIO HHTETPaa;

UMETh MpPEACTABIEHUE O MAaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpUMEpE
coctaBiieHUs MU PepeHINATBHBIX YPaBHEHUH;

pelats MpUKIAgHbBIE 3a7auyd, B TOM YHUCJIE COLUAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Oynkuuu u rpadpuku. CreneHHas GyHKIUS C
LEJIBIM [TOKa3aTeNeM

12

http://www.fipi.ru/
Odurmansusiii cait EI'D
http://www.ege.edu.ru/
Poccuiickuit 06pHaI30p
http://obrnadzor.gov.ru/
denepanpHbIN OpTa,

OTPOMHOE KOJIMYECTBO
Marepuaia, B TOM YUCIIe
oHJaitH-TecThl EI'D 1
I'A nio Bcem npeamMeram
http://www.edu.ru/index.php

MHOXeCTBO 1eHCTBUTEIbHBIX YHCEIL.
MHorowiensl. PaninonanbsHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX
ypaBHEHUH

24

http://school-
collection.edu.ru

http://teacher.ru

https://math-
ege.shttp://www.fipi.ru/

Odunmaneueiii caiit EI'D
http://www.ege.edu.ru/
Poccuiickuii o6pHaI30p
http://obrnadzor.gov.ru/
®enepanpHbIN NIOpTA,

OTPOMHOC KOJIMYCCTBO
Marepuajia, B TOM YUCIIC



http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://teacher.ru/
https://math-ege.shttp/www.fipi.ru/
https://math-ege.shttp/www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/

onnanH-TecThl EI'D 1
I'MA no Bcem npeameram
http://www.edu.ru/index.php
damgia.ru
http://alexlarin.net
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php

Apudmernueckuil KOpeHb N-0i CTENEHMU.
HppaunonanbHble ypaBHEHUS

15

http://www.fipi.ru/
Odummanpasiii cant EI'D
http://www.ege.edu.ru/
Poccuiickuit 06pHaI30p
http://obrnadzor.gov.ru/
®denepanbHbIM OpTA,
OTPOMHOE KOJIMYECTBO
Marepuaia, B TOM YUCIIe

omnanH-TecTtel EI'D u
['A nio Bcem nipeamMeram
http://www.edu.ru/index.php

IToka3aTensHas (bYHKHHH. IToxa3aTensHbIC
YpaBHCHUA

10

http://www.fipi.ru/
Odunmanpusiii cait EI'D
http://www.ege.edu.ru/
Poccuiickuii o6pHaI30p
http://obrnadzor.gov.ru/
denepanbHBIN IOpTA,
OTPOMHO€ KOJINYECTBO

Marepuania, B TOM YUCIIe
oHIaitH-TecThl EI'D 1

I'A no Bcem nmpeameram
http.//www.edu.ru/index.php



http://www.edu.ru/index.php
http://alexlarin.net/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php

Jlorapudmmueckasi QyHKITHSL.
JlorapudmMuueckne ypaBHEHUsI

18

http.//www.fipi.ru/
Odunmanpusiii caiitr EI'D
http://www.ege.edu.ru/
Poccuiickuit o0pHaazop
http://obrnadzor.gov.ru/
®denepanpHbIA OpTA,

OTPOMHOE KOJIMYECTBO
Marepuaia, B TOM YUCIIe
oHJIaitH-TecThl EI'D 1
I'MA no Bcem mpeameram
http://www.edu.ru/index.php

TpuronomeTrpruyeckue BbIpaXXeHUS U
ypaBHEHUS

22

http://www.fipi.ru/
Odummanpusiii cant EI'D
http://www.ege.edu.ru/
Poccuiickuit o6pHaA30p
http://obrnadzor.gov.ru/
®denepanbHbIM OPTA,

OTPOMHOE KOJIMYECTBO
Marepuaia, B TOM YUCIe
oHIaitH-TecThl EI'D 1
['A nio Bcem npeamMeram
http://www.edu.ru/index.php

HenpepsiBuble pyHKimu. [IponsBoanas

20

http://www.fipi.ru/
Odunmanpusiii cant EI'D
http://www.ege.edu.ru/
Poccuiickuii o6pHaa30p
http://obrnadzor.gov.ru/
®enepanpHbIN TIOpPTA,
OIPOMHOE KOJIMYECTBO
Marepuaia, B TOM YUCIE



http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/

omanH-TecTtel EI'D u
I'MA no Bcem npeameram
http://www.edu.ru/index.php

IlocnenoBaTeabHOCTH U IPOTPECCUU

10

http.//www.fipi.ru/
Odunmaneusiii caiitr EI'D
http://www.ege.edu.ru/
Poccuiickuit o0pHaa30p
http://obrnadzor.gov.ru/
denepanpHbIN IOpTA,

OTPOMHO€ KOJIMYECTBO
Marepuaia, B TOM YUCIe
oHnaH-TecTEl EI'D n
I'MA no Bcem npeameram
http://www.edu.ru/index.php

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUH

http://www.fipi.ru/
Odunmanpusiii cait EI'D
http://www.ege.edu.ru/
Poccuiickuit o6pHaA30p
http://obrnadzor.gov.ru/
®denepanbHbIM OpTAa,
OTPOMHOE KOJIMYECTBO

Marepuaia, B TOM YUCIe
oHIaitH-TecThl EI'D 1
['A nio Bcem nipeameram
http://www.edu.ru/index.php

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

13

18



http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php

TEMATHYECKOE IINTAHUPOBAHHUE
11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

UccnenoBanue GyHKIUN ¢ TOMOIIBIO
MIPOU3BOTHOM

[lepBooOpa3Has u UHTErpal

I'paduiku TpUroHOMETpUUECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBA

HppaumonanbHble, NOKa3aTeIbHbBIE U
norapu(pMUUEcKue HEPaBEeHCTBA

KommiekcHrle uncia
HarypanbsHbie u 11e1b1e yncia

Cucrembl paliMoHaNbHBIX, UPPAUOHATBHBIX
MOKa3aTeJIbHbIX U JorapupMuuecKux
ypaBHEHUH

3amauu ¢ mapaMeTpamu

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTtpoJbHbie
padoThI

10

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHoxecTBO, oepanuy Ha, .
1 ’ p . a 1 https://math-ege.sdamgia.ru
MHOECTBAMH U UX CBOIICTBA
2 Huarpammel Diinepa-Benna 1 http://alexlarin.net
PammmonansHbBIe UnCHa.
OOBLIKHOBEHHEBIE U JECITUYHEIE -
3 A 1 http://www.fipi.ru/
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MepUOANIECKUE APOOH
Panmmonanpueie ynca.
OOBLIKHOBEHHEIE U JECITUYHEIE
4 A 1 http://www.ege.edu.ru/
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHIE IPOOH
IIpumenenue npoOeii ¥ IPOLIEHTOB .
5 p AP pott 1 1 http://www.edu.ru/index.php
JUTS pEIISHUS TPUKIIATHBIX 3a]1a4
IIpumenenue npoOeii 1 IPOLIEHTOB
6 p AP pott 1 http://www.edu.ru/
JUTS pEIISHUS TPUKIIATHBIX 3a/1a4
JlericTBUTENIbHBIE YHCIIA.
7 PanmonaneHble U HppallMOHAIIBHBIE 1 http://mathege.ru

qucia



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://mathege.ru/

ApupmeTrueckue oneparum ¢
JeWCTBUTEIILHBIMU YHACITAMHU

http://www.rustest.ru/ege/

Moyiib IEMCTBUTENBHOTO YUCTA U
€ro CBOMCTBA

http://www.edu.ru/

10

[IpuMeHeHne TeopeTUKO-
MHOY»ECTBEHHOT'O arrapara Jjis
peuienus 3aaa4d

http://www.math.ru

11

KonTponsnas pabora.
[IpubnmxEHHBIE BRIYUCIICHNUS,
MpaBuUjla OKPYIJICHUS, IPUKUIKA U
OIICHKA PEe3yJIbTaTa BHIYUCICHUN

http://www.fipi.ru/

12

OCHOBHBIE METOJIBI PEIICHUS 1IEITBIX
U IpOOHO-PAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

http://mathege.ru/

13

OCHOBHBIE METOJIBI PEIICHUS LIEITBIX
1 IpOOHO-PaITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

http://mathege.ru/

14

OCHOBHBIE METOJIbI PEIICHUS LIEITBIX
1 IpOOHO-PAITMOHATBHBIX
ypaBHEHUH 1 HEPABEHCTB

http://www.edu.ru/index.php

15

MHorousieHs! OT OAHON
IIEpEMEHHOM. [lenenne MHOrowIeHa
Ha MHOTOYJIEH € OCTaTKoM. Teopema
besy

http://www.edu.ru/index.php

16

MHOTOUJIEHBI C IeTBIMH
koa¢unmentamu. Teopema Buera

http://www.edu.ru/index.php

17

Pewrenue cucrem JIMHEUHBIX
yYpaBHEHUH

https://math-ege.sdamgia.ru/



http://www.rustest.ru/ege/
http://www.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://mathege.ru/
http://mathege.ru/
http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://www.edu.ru/index.php
https://math-ege.sdamgia.ru/

Pemenne cucreM JJUHENHBIX

18 . http.//www.fipi.ru/
ypaBHEHUM
Martpuiia CuCTEMBI JIMHEUHBIX
ypaBHeHuil. Onpenenurenb
19 MaTpulbl 2X2, €ro reOMETPUUECKUM http://www.edu.ru/
CMBICJI Y CBOMICTBA; BBIYUCIIEHHUE €0
3HAYECHUS
Onpenenurens MaTPUILLI 2X2, €r0 )
o o https://math-ege.sdamgia.ru
20 reOMETPUYECKUN CMBICT U CBOMCTBA; ;
http://alexlarin.net
BBEIYMCIIEHHE €0 3HAUYCHUS
[IpuMeHnenne onpeaenuTens st .
o https://math-ege.sdamgia.ru
21 PEIICHHS CHCTEMBI JTMHCHHBIX ;
. http://alexlarin.net
ypaBHEHU
Pemenne npukiaaHbIxX 3a1a49 C .
. https://math-ege.sdamgia.ru
22 IIOMOIIBIO CUCTEMBI JIMHEWHBIX ;
. http://alexlarin.net
ypaBHEHUN
Pemenne npukiaaHbIxX 3a1a49 C
23 IIOMOILBI CUCTEMBI JIMHEWHBIX http://www.fipi.ru/
ypaBHEHUH
KonTtponbHas padoTa:
"ParnoHaILHEBIE YPABHEHUS U
24 1 P N http://mathege.ru
HepaBeHcTBa. CHCTEMBI IMHEHHBIX
ypaBHeHUI"
OyHKIMS, CIIOCOOBI 3aJaHUS
25 ¢bynkuuu. BzaumHo oOpatHble http://www.fipi.ru/

¢bynkuuu. Kommnosuims ¢GyHkuumi



http://www.fipi.ru/
http://www.edu.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://mathege.ru/
http://www.fipi.ru/

26

I'paduk pyHkIMU. DaeMeHTapHBIC
npeoOpa3oBaHus TpapUKOB

GbyHKIII

https://math-ege.sdamgia.ru

http://alexlarin.net

27

OO6unactb onpeesieHusi © MHOYKECTBO
3HayeHui GpyHKun. Hymm
¢bynkuuu. [IpoMexyTK 3HaK
MOCTOSTHCTBA

http://mathege.ru

28

UETtHbie 1 HEUETHBIC (PYHKITHH.
[lepuoauueckue GpyHKINN.
[IpomMeXyTKM MOHOTOHHOCTH

byHKIIIN

http://mathege.ru

29

MakcuMyMbl U MUHUMYMBI
¢byukuun. Hanbomnpiiee u
HauMeHblIIee 3HaueHne QyHKIMH Ha
IIPOMEXYTKE

http://www.fipi.ru/

30

Jluneiinas, KBaJpaTuyHas U JpoOHO-
TUHEWHast GyHKITUH

https://math-ege.sdamgia.ru

http://alexlarin.net

31

DneMeHTapHOe UCCIeI0BaHUE U
MOCTPOEHHE IPAPUKOB ATUX

byHKIMHA

http://www.fipi.ru/

32

DneMeHTapHOe UCCIeI0BaHUE U
MOCTPOECHHE IPAPUKOB ITHX

byHKIMI

http://mathege.ru

33

CreneHsb C LEIBIM ITI0Ka3aTeIeM.
bunom HeroTona

http://www.fipi.ru/

34

CreneHsb ¢ LETBIM ITI0Ka3aTeIeM.
bunoMm HeroTona

http://www.math.ru



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://mathege.ru/
http://mathege.ru/
http://www.fipi.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://mathege.ru/
http://www.fipi.ru/
http://www.math.ru/

35

Crenennast GpyHKIUS C
HaATYpaJIbHBIM H LEJIBIM
noka3zatenem. E€ cBoiicTBa u rpaduk

https://math-ege.sdamgia.ru

http://alexlarin.net

36

KonTtponsHas padora: "CreneHHas
¢bynkuus. E€ croiictBa u rpaduk”

http://www.math.ru

37

ApudmeTrueckuii KOpeHb
HaTypaJIbHOW CTENEHU U €ro
CBOMCTBa

http://mathege.ru

38

Apudmernueckuil KOpeHb
HaTypaJbHOW CTENEHU U €ro
CBOMCTBA

http://www.fipi.ru/

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAILNX CTEIEHU
Y KOpHU

https://math-ege.sdamgia.ru

http://alexlarin.net

40

[IpeoOpazoBaHust YHCIOBBIX
BBIPKCHUH, CO/IEPKAIINX CTCTICHU
Y KOpHU

http://www.math.ru

41

[IpeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUH, COZepkKAIUX CTEIICHU
U KOpHU

http://www.fipi.ru/

42

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METOIbI PEIICHUS
HppalMOHANILHBIX YPaBHEHHM

http://www.math.ru

43

HppanmonanbHble ypaBHEHHUS.
OcHOBHBIE METO/IBI PELLIEHUS
UppalMOHAIBHBIX YPaBHEHUN

https://math-ege.sdamgia.ru

http://alexlarin.net



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.math.ru/
http://mathege.ru/
http://www.fipi.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.math.ru/
http://www.fipi.ru/
http://www.math.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/

44

HppaumnonaibHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PEILICHUS
APPALMOHAIIBHBIX YPABHEHUN

http://alexlarin.net

45

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

http://www.math.ru

46

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

http://mathege.ru

47

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

http://www.fipi.ru/

48

PaBHOCHIBHEIE Nnepexoanl B
pELIeHUH HPPAMOHAIBHBIX
ypaBHEHU U

http://alexlarin.net

49

CaoiicTBa u rpaduk KOpHS N-0H
CTeneHu KaK (YHKIIMHA 00paTHON
CTETICHU C HATYPAIbHBIM
roKa3zaTesieM

https://math-ege.sdamgia.ru

http://alexlarin.net

50

CaoiicTBa u rpaduk KOpHs N-0H
CTeNeHU KaK (YHKIIMKA 0OpaTHOM
CTETEeHH C HATYPaJTbHBIM
roKasaresjemM

http://www.math.ru

51

Kontponsnas pabora: "CBoiicTBa u

rpaduK KOpHs N-0# CTETIEHU.
WppannonansHbie ypaBHeHNA"

http://mathege.ru

52

Crenenb ¢ pallMOHAIbHBIM
okasarelieM U €€ CBOUCTBA

http://alexlarin.net



http://alexlarin.net/
http://www.math.ru/
http://mathege.ru/
http://www.fipi.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.math.ru/
http://mathege.ru/
http://alexlarin.net/

Crenenb ¢ pallMOHAJIbHBIM

53 . N http://www.fipi.ru/
MoKa3aTeJleM U €€ CBOMCTBa

54 Crenenb ¢ pallMOHAIBHBIM https://math-ege.sdamgia.ru
MoKa3aTeleM 1 €€ CBOMCTBa http://alexlarin.net
IToxa3aTenpHas KIus, €€ .

55 . ymxn http://alexlarin.net
CBO¥CTBA ¥ rpaduk
Hcnonn3oBanue rpaduka KIIAU .

56 pag N ymxn http://alexlarin.net
JUTSI pellieHusl ypaBHEHUH
Hcnonn3oBanue rpaduka KIIAU

57 pag . ymxan http://mathege.ru
JUTSI pellieHUsT YpaBHEHU I
[Toka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS http://www.fipi.ru/
ITOKA3aTEIbHBIX YPAaBHEHHUU
[TokazaTenbHbIE ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS http://www.math.ru
MOKa3aTeIbHbIX YPaBHCHUMN
[TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METOJIBI PEIICHUS http://alexlarin.net
MOKa3aTeIbHbIX YPaBHCHUI
KonTtponbHas padoTa: .

61 "TTokasaTebHas (yHKIIA https://math-ege.sdamgia.ru

YHKIHA. http://alexlarin.net

[lokazarenbHble ypaBHEeHUs"
Jlorapudm uncaa. CeoiicTsa .

62 pud http://alexlarin.net
nmorapudma
Jlorapudm uncaa. CeoiicTsa

63 pud http://mathege.ru
norapudma
Jlorapudm unciaa. CeoiicTsa .

64 pud http://alexlarin.net

norapudma



http://www.fipi.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://alexlarin.net/
http://alexlarin.net/
http://mathege.ru/
http://www.fipi.ru/
http://www.math.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://alexlarin.net/
http://mathege.ru/
http://alexlarin.net/

JlecaTu4HbIE U HATypaIbHbIE

65 http://www.math.ru
norapupMsI

66 JlecaTu4HbIE U HaTypajIbHbIE https://math-ege.sdamgia.ru
JorapuQMbI http://alexlarin.net
IIpeo6pa3zoBanue BEIpAKEHUI, -

67 peobp P http://www.fipi.ru/
COJIepKAIUX JIOTAPHPMBI
IIpeoOpa3oBaHye BEIPAKCHUM,

68 beodp P http://mathege.ru
CoJIeprKaluX Jorapu@mbl
IIpeoOpa3oBanue BeIpaKEHUH, .

69 beobp P http://alexlarin.net
coJieprKalux Jorapu@mol
Jlorapundmuueckas KIus, e€ L.

70 up ¢ ymxn http://www.fipi.ru/
CBOMCTBa U rpaduk

71 Jlorapudmuueckas hyHKIUA, €€ https://math-ege.sdamgia.ru
CBOMCTBA U TpaduK http://alexlarin.net

7 Hcnonws3oBanmne rpaduka GyHKIIIH https://math-ege.sdamgia.ru
JUISl pEIIEHUs] YpaBHEHU N http://alexlarin.net

73 Hcnonws3oBanue rpaduka GyHKIIMH https://math-ege.sdamgia.ru
JUISL peIeHUs] ypaBHEHU I http://alexlarin.net
Jlorapudmuueckre ypaBHEHHUSI.

74 OCHOBHBIE METOJIBI PEIICHUS http://mathege.ru
Jorapu(pMUUECKUX ypaBHEHHIA
Jlorapudmmuueckre ypaBHEHHUSI.

75 OCHOBHBIE METO/Ibl PEIICHUS http://www.math.ru
JIorapu(pMUUECKUX ypaBHEHHIA
Jlorapudmmuueckrue ypaBHEHHUSI.

76 OCHOBHBIE METO/IbI PEIICHUS http://www.fipi.ru/

norapu(pMUUECKUX ypaBHEHUH
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http://www.math.ru/
http://www.fipi.ru/

PaBHOCHUIIBHEIC nepexoanl B

https://math-ege.sdamgia.ru

77 penieHuun JUIOl“apI/I(bMI/I‘IeCKI/IX http:/alexlarin.net
ypaBHEHUI
PaBHOCHITBHBIE TIEPEXOIBI B

78 pelIeHnH JorapuPMUIECKUX http://mathege.ru
YpaBHEHUU
KonTponbHas pabora:

79 "Jlorapudmudeckas GyHKIHA. http://alexlarin.net
Jlorapudmuueckue ypaBHeHUs "

80 Cunyc, KOCHUHYC, TAHT€HC U https:// math-fzqe.sdamqia.ru
KOTAaHI€HC YMCIIOBOTO apryMEHTa http://alexlarin.net

81 CuHyC, KOCHHYC, TAHT€HC U htto:/Awww.math.ru
KOTaHTCHC YHCIIOBOTO apryMEeHTa

82 AAPKCHHYC, apKKOCHITYC I http://alexlarin.net
apKTaHT€HC YHUCIIOBOTO apryMeHTa

83 AAPKCHHYC, apKKOCHITYC I http://mathege.ru
apKTaHT€HC YHUCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTpeieJICHUEe TPUTOHOMETPUUECKHIX http://alexlarin.net
(yHKIHMI 4MCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 OIpeIeICHUE TPUTOHOMETPUYECKUX http://www.fipi.ru/
(YHKIIHMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE https://math-ege.sdamgia.ru
hopMyIbI http://alexlarin.net

87 OCHOBHBIE TPUTOHOMETPUYECKUE htto://www. math.ru

(bopmyIbl



https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://mathege.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.math.ru/
http://alexlarin.net/
http://mathege.ru/
http://alexlarin.net/
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https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.math.ru/

OCHOBHBIE TPUTOHOMETPUYECKUE

88 http://alexlarin.net
(bopmyIbl

89 OCHOBHBIE TPUTOHOMETPUUYECKUE https://math-ege.sdamgia.ru
hopMyITBI http://alexlarin.net
[IpeobpazoBanue

90 http://www.math.ru
TPUTOHOMETPUYECKUX BBIPAKECHUN :

91 Tpeobpasosarne http://mathege.ru
TPUTOHOMETPUYECKUX BBIPAKECHUN ' '
[IpeoGpa3oBanue

92 http://www.fipi.ru/
TPUTOHOMETPUYECKUX BBIPAKEHUN . .

93 [IpeoGpaszoBanue https://math-ege.sdamgia.ru
TPUTOHOMETPUYECKUX BBIPAKEHUN http://alexlarin.net
Pemmenue TpuroHoMeTpHYEeCKUX .

94 vp P http://alexlarin.net
YpaBHEHHA
Perienne TpUroHOMETPHUYECKUX

95 vp p http://mathege.ru
YpaBHEHHA

9% Penienne TpUroHOMETpHUYECKUX
ypaBHEHUH
Penienne TpUroHOMETPHUYECKUX -

97 vp p http://www.fipi.ru/
ypaBHEHUI

98 Penienne TpuroHOMETpUYECKUX https://math-ege.sdamgia.ru
ypaBHEHUH http://alexlarin.net
PerieHne TpUroHOMETPUYECKUX

99 “p p http://www.math.ru
ypaBHCHUI
Pemenne TpuroHoMeTprU4eCKUX

100 P P http://mathege.ru

yYpaBHEHUH
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http://mathege.ru/
http://www.fipi.ru/
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http://mathege.ru/

KonTtponsHas pabdoTa:

101 "TpUrOHOMETPUYECKUE BBHIPAKCHUS http://www.math.ru
U TPUTOHOMETPUYECKUE YPABHEHUS"
[TocnenoBarensHOCTH, CLIOCOOBI )
. https://math-ege.sdamgia.ru
102 3a/IaHusl TIOCIIEIOBATEIBHOCTEMH. ;
http://alexlarin.net
MeTto1 MaTeMaTHYECKON HHTYKIIHH
MOHOTOHHBIE ¥ OTPaHUYCHHBIC
103 nocinenoBareabHOCTH. icTopus http://mathege.ru
aHan3a 0ECKOHEYHO MaJIbIX
104 Apubdmernueckast Iporpeccus http://alexlarin.net
105 I'eoMeTrpudeckast mporpeccust http://alexlarin.net
106 beckoneuHo yoObIBarorast https:// math-feqe.sdamqia.ru
r€OMETPHUYECKAs IPOrPECCHS http://alexlarin.net
107 Cymma 6eCKOHe:IHO yOBIBarOIIIEH htto://www.fipi.ru/
reOMEeTPUYECKON IPOTrPECCHH
JIMHENHBII U DKCIIOHESHIINAIbHBIN
108 poct. Hucno e. Dopmyna CIOKHBIX http://mathege.ru
MIPOLIEHTOB
JIMHENHBII U DKCIIOHEHIINAIbHBIN
109 poct. Hucio e. Dopmyia CIOKHBIX http://www.math.ru
MIPOLIEHTOB
Hcnonb3oBanue mporpeccuu amis
110 pelieHus peabHbIX 3a1a4 http://www.fipi.ru/
MIPUKJIATHOTO XapaKTepa
Konrponbhas pagora: https://math-ege.sdamgia.ru
111 "ITociienoBaTEIBLHOCTH U

nporpeccun”

http://alexlarin.net
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HenpepbiBHbIe GYHKIIUN 1 UX

112 . http://www.math.ru
CBOIICTBa
Touka pa3pbiBa. ACUMIITOTEI

113 pasp . http://mathege.ru
rpaduKoB QYHKITHI
CaolicTBa KIIUH HEMPEPBIBHBIX

114 Py pep http://www.math.ru
Ha OTPE3KE

115 CpoiicTBa (hyHKIIMI HEIPEPHIBHBIX https://math-ege.sdamgia.ru
Ha OTpE3Ke http://alexlarin.net
MeTto1 ”HTEPBAIOB JJI PEIICHUS

116 g P AP http://mathege.ru
HEPaBEHCTB
MeTto1 THTEPBANIOB JJI PEIICHUS .

117 A P LD http://www.fipi.ru/
HEPaBEHCTB

118 Meto1 UHTEPBAJIOB ISl PEIICHUS https://math-ege.sdamgia.ru
HEpPABEHCTB http://alexlarin.net
[Ipumenenne cBOMCTB

119 HEeTIPEPHIBHBIX (YHKITUHN IS http://alexlarin.net
pelIeHus 3aaa4d
[Ipumenenue cBOMCTB

120 HEeTPEPBIBHBIX (YHKITUHN IS http://www.math.ru
peleHus 3aaad
IlepBas v BTOpas MPOM3BOIHEIC

121 p P P s http://mathege.ru
GbyHKIIII
OmnpeneneHue, reoMeTpUIECKUI -

122 e . p http://www.fipi.ru/
CMBICJT IIPOU3BOTHOM
Omnpenenenne, GU3NISCKUN CMBICTT .

123 e N ¢ http://alexlarin.net
MIPOU3BOTHOM

124 VYpaBHeHHe KacaTeNbHOU K rpaduKy https://math-ege.sdamgia.ru

GbyHKITII

http://alexlarin.net
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VYpaBHeHHE KacaTeIbHOU K TpauKy

125 http://alexlarin.net
GbyHKITIHI
ITpousBoHBIC BIEMEHTAPHBIX
126 p UH P http://mathege.ru
byHKIII
IIpon3BogHBIC PIEMEHTAPHBIX .
127 P UH P http://alexlarin.net
byHKIII
[IponsBoHas CyMMBl,
128 MIPOU3BEICHUSI, YACTHOTO U http://www.fipi.ru/
KOMMO3UIUU (DYHKITUN
IIpousBogHasA CYMMEL, .
P M https://math-ege.sdamgia.ru
129 MIPOU3BEACHHUS, YACTHOTO U ;
o http://alexlarin.net
KOMTO3UITUU (DYHKITUH
[IpounsBoHas CyMMBI,
130 MIPOU3BEICHUSI, YACTHOTO U http://alexlarin.net
KOMIMO3UITUU (DYHKITUH
KontpossHas padora: -
131 " P I,)‘ http://www.fipi.ru/
[IpousBoHas
[ToBTOpEeHuEe, 0600IICHNE,
132 cUcTEMATU3alUs 3HAHWI: http://alexlarin.net
"YpaBuenus"
[ToBTOpEHUE, 0000IICHNE, )
N https://math-ege.sdamgia.ru
133 cUCTEMAaTU3alUs 3HAHUIL: ;
http://alexlarin.net
"(DYHKHI/H/I”
134 Hroropas koHTpoJIbHAs paboTa http://mathege.ru
135 Htoroas koHTpoJbHasA paboTa http://mathege.ru
136 [ToBTOpEeHnue, 06061IeHNE, https://math-ege.sdamgia.ru

CHCTEeMaTHu3alus 3HaHUH

http://alexlarin.net
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

13

18




11 KVIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuIo GYHKIMIA Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HanOoOIIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIUU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

[IpumeneHnue Tpou3BOIHOM JIst
ONIPENIETICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO (GopMYIIOi UITN
rpadpukom

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

mporecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom

Komnozunust pyHKImiz

Komnozunust GpyHKImiz

Komnozunust pyHKImiz

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

KonTtponsnas padota: "MccrnenmoBanue
(GYHKIM ¢ TOMOIIBIO TPOU3BOIHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

[TepBooOpa3HbIe 31eMEHTaPHBIX
¢dbynaknuii. [IpaBuia HaxOXKaECHUS
MepBOOOPA3HBIX

[TepBooOpa3HbIe NIEMEHTaPHBIX
¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

Huterpan. ['eomerpuyeckuii cMbICT
WHTerpaia

Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna
Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura
[IpumeHeHne uHTErpana s
HaXO0XJACHUS IJIOIaied TUIOCKUX QUryp



30

31

32

33

34

35

36

37

38

39

40

41

[IpuMeHenue uHTerpana s
HaXO0XJICHUS 00BEMOB T€OMETPHUYECKHIX
TeN

[Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUI
[Ipumeps! pemennii AuppepeHnanbHbIX
YpaBHEHUU

MaremaTuueckoe MOJEITMPOBAHUE
peaJIbHBIX MTPOLIECCOB C MOMOIIBIO
g depeHInanbHbIX YpaBHEHHM

Kountponsnas pabora: "[lepBooOpa3Hast u
nHTerpan”

Tpuronomerpuueckue GyHKIMH, UX
CBOMCTBA U rpaduKu

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH



42

43

44

45

46

47

48

49

50

51

52

53

OT60p KOpHEH TPUTOHOMETPUIECCKHIX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUIECCKHIX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
Pemenue TpuroHoMeTpudecKux
HEPABEHCTB

Pemenue TpuroHoMeTprudecKux
HEPaBEHCTB

Pemenue TpuroHOMeTpHUUECKHX
HEPaBEHCTB

Pemenue TpuroHOMeTpUIECKIX
HEPaBEHCTB

Kontponbras padota: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIMA.
TpuroHomerpuyeckre HepaBeHCTBA"
OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

OcHoBHBIC MCTOAbI pCIICHUS
J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB



54

55

56

57

58

59

60

61

62

63

64

65

66

67

OCHOBHBIE METOIBI PEIICHUS
norapuMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapupMUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapupMUUECKUX HEPABEHCTB
OCHOBHBIC METOJIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB
I'padrueckre METOIbI peICHUS
MppaIMOHAIBLHBIX YPaBHEHHUI
I'padrueckre METOIbI pelICHUS
MppaIMOHAILHBIX YPaBHECHHUI
I'padrueckre METOIbI pelICHUS
MOKa3aTeNbHBIX YPaBHCHHI
I'padrueckre METO b pelICHUS
MOKa3aTeIbHBIX HEPABEHCTB
I'padurueckre METO bl pelICHUS
norapu(pMUYECKUX YPaBHCHUH
I'padmyeckue MeToapl pereHus
norapu(MUIEeCKUX HEPABEHCTB
I'padmyeckune MeToapl pereHus
norapu()MUIECKUX HEPABEHCTB
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I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

I'padmyeckre MeToabI pemieHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
YpaBHEHUU

I'padmueckue MeToap! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapupMUIecKux
HEPABEHCTB

KonTponsHast pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

KommuiekcHbie uncna. Anredpandeckast 1
TpUrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

KowmmnekcHeie yncna. Anrebpandeckas u
TpUTroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU
Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAaMU
N300pakeHne KOMIIEKCHBIX YHCeT Ha
KOOPJAMHATHOU MJIOCKOCTH
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N300parkeHne KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM MIOCKOCTH

®opmyna Myaspa. KopHu N-oit cTenenu
13 KOMILUIEKCHOTO Yucia

®opmyna Myaspa. KopHu n-oit cTenenu
13 KOMILIEKCHOTO Yucia

[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
pereHust GU3NIECKUX U TEOMETPUIECKUX
3az1a4

KonTponbnas pabora: "KomriiekcHbie
gucna"

HarypaneHble u nensie uyncna
HarypaneHble u niensie uyncna
[IpuMeHeHne NpU3HAKOB ACTUMOCTH
LIETIBIX YUCEII

[IpuMeHeHne NpU3HAKOB ACTUMOCTH
LIETIBIX YU CEI

[IpuMeHeHne npu3HaKOB ACIUMOCTH
mensix uncen: HO u HOK
[IpuMeHeHne npu3HaKOB ACIUMOCTH
mensix yncen: HOJ u HOK
[IpuMeHeHne npu3HaKoB ACIUMOCTU
LEJIBIX YUCEJI: OCTATKU 110 MOAYIIIO
[IpuMeHeHne npu3HaKoB ACIUMOCTU
LETIBIX YHUCEJI: OCTATKH 110 MOAYIIIO
[IpuMeHeHne npu3HaKoB ACIUMOCTH
LETBIX YKcell: anroput™ EBknmna s
pelieHus 3a/1a4 B LEIbIX YUCIaX
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KonTtponsnas padora: "Teopus menbix
yucen"

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

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

OCHOBHBIE METO/IbI PEILIEHUS! CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHUI

OcHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUxX
YpaBHEHUH

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3
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pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HHU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHnEe cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs TOJTYy4eHHBIX
pe3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U pealbHOMN
KU3HU, HTHTEPIPETALUs IOJTyIEHHBIX
pe3ynbTaToB

KonTtponbras padota: "Cuctemsr
palMoOHANbHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHHIT"

PannonanbeHble ypaBHEHUS C
rnapaMmeTpamu

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

HppannoHansHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu
HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

Iloka3zarenbHble ypaBHEHUS, HEPAaBEHCTBA
C rMmapaMeTpaMu
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[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

Jlorapudmuuecknue CUCTEMBI C
napameTpamMu

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

[TocTpoenue u uccnenoBanne
MATEMATUYCCKUX Moneneﬁ peaJ'II)HI)IX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM
ypaBHEHUH C TTapameTpamMu

HOCTpOGHI/Ie Hn UCCIICO0BAaHUC
MaTeMaTUYECKUX MOJIeNeH PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOILIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

KounTtponsnas pabora: "3amgauu c
napaMmerpamu’

[ToBTOpEenue, 06061IeHNE,
cUcTeMaTu3anvs 3Hauui: "YpaBHeHus"
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[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

[ToBTOpEHue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSL.
Cucremsbl ypaBHeHU"

[ToBTOpEHue, 06001ICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, o6oOIICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrsa"

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

[ToBTOpeHnue, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npumMeHeHue"

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHeHue"

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

[ToBTOpEHUE, 0000IICHNE,
cucteMaruzanus 3Hanuii: "MHTerpan u
ero npumMeHenue"

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyuxuun"
[ToBTOpEenue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyukuun"
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[ToBTOpenue, 060061ICHNE,
cucreMarusaius 3Hanuii: "Oyuxknun"

Wrorosas koHTposibHas paboTa
Wrorosas koHTposbHas paboTa

[ToBTOpenue, o6obIICHKE,
cUcTeMaTu3anus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYecKoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckuii J[.A., [lonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHUuYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«M3narenbctBO «IIpocBenienue»

Marematuka: anredpa U Hadaja MaTeMaTUYeCKOr0 aHaIu3a, TeOMETPHSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa. 10 kinacc. ba3oBslii u
yrayOiaEHHBIA YPOBHH.

ABTtop(s1): Hukonwsckuit C. M., [ToraroB M. K., Pemernukos H. H. u ap.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1. «Anrebpa u Hadanma MaremaTudeckoro ananmsa» 10kmacc, aBropsl C.M.
Hukonsckuii, M.K. Iloranos, H.H. PemetnnkoB u ap. M., «IIpocsenienuey,
2020 .

2.IloranoB M.K., llleBkun A.B. [lunaktudueckue Mmarepuanbl. Anredpa u
Hayvaja MaTeMaTndeckoro aHanuza. 10 knacc M., «lIpocemenue», 2020 r.
3. YueOHuk: AnreOpa 1 Havana aHanuza: yueOHuk st 10-11xkd.
obmeobpazoBarenbHBIX yupexaeHuii / A.H. Koamoropos, A.M. A6pamos,
FO.I1. ynuunsia u ap. noxa ped. A.H. Konmoroposa. — M., [Ipocsemienue,

2019ro.



4. Innaxktuyeckue marepuaisl o anredpe 10 u 11 knace b.I'.3uB. M.,
«IIpocBemenuner, 2019 r.
5.E1'2.3000 3anau. Bee 3amanus rpynnsl B. «3akpbiTeiii cermenT». [loa

penakuueit A.JI.CeménoBa, U.B.fmenko. M., «9k3amen» 2022r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas snextponHas mmkosa https://resh.edu.ru/

MaremMaTHuecKie OJMMITHA/IBI U OJIMMITHAIHBIC 3a1a4H, — [JICKTPOHHBIH
pecypc], — pesxxum goctyma: http://www.zaba.ru.

Meroarka MpenoaBaHus MATEMATHKU — [JIEKTPOHHBIH pecypc], — pexum

nocryma: http://methmath.chat.ru.



