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HOACHUTEJIBHAA 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 mepuoauyeckue Apoou. I[Ipumenenue apoOell 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 cBoiicTBa. [IpubamxEHHbIC BRIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

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, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

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

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



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

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

DYyHKIUHN U TPaPUKHU

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

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe U Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

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

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

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

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHaIu3a

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

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma GeCKOHEUHO YOBbIBAIOIIEH TeOMeTpUYEeCcKOil
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



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

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

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4 W 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HHTEPIPETALIUs
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

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

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

Havana MaTeMaTH4eCKOro aHaIM3a

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

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

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

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

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

INDTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJJHET'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK O0YYAOIIErocss Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOT0 00IIEeCTBA, MPEACTABICHUE O MATEMaTHUUECKUX
OCHOBaX (DYHKIIMOHHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBICHHH, MPOLEAYP



IrpaXJIaHCKOTO  obOmiectBa  (BBIOOPHI,  ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICCTBOBATh C COLMAIbHBIMU HWHCTUTYTAMU B COOTBETCTBUH C WX
GYHKIMSAMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PAKIAHCKON MACHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MAaTE€MaTUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MATEMATUYECKOM IIKOJIBI,
WCIIOJIB30BaHUE ATUX JOCTHXKEHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUYECKOIO0 MOBEACHUS, CBSA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTUKEHHUI HAYKHU U €S TEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTONYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUHN, pacCyKIECHUNU, BOCIPUUMUNBOCTH K
MaTeMaTUYECKUM acIleKTaM Pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MaTeMaTHYeCKWe 3HaHHUS B
MHTEpecax 3I0pOBOTro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHA U
OTIbIXa, peryisipHasi ¢pu3nuecKkas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHON IE€SITENBHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TpPYHdy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW # €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymedd mnpodeccnr U pPEaTn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJbTYphl, TOHWMAHHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpellbl, 0CO3HAHME TIIO0AIBHOTO XapakTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpYy’)Karouen cpenpl, I[UIAHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOIIEH CPEbI;



8) neHHOCTH HAYYHOI'0O TO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKON
HAyKHU Kak cepbl 4eTOBEUECKOM IeATETbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHS IIUBUIIM3ALIMU, OBJIAJICHUE S3bIKOM MATEMATUKH M MaTeMaTH4eCKOU
KyJIbTYpOU Kak CpeICTBOM MO3HAHUSA MUPA, TOTOBHOCTh OCYUIECTBISATH MPOEKTHYIO
U UCCJIEI0BATEIbCKYIO NEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornuyeckue NecTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKAY TOHATUAMH, (OPMYIUPOBATH
OTpeieNIeHUs] TIOHSTHH, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIUH,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTh W  NIPEoOpPa3OBBIBATh  CYXKJCHHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHUSX, MpesiaraTh KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JleNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh aPTyYMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOBI;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3ajgadu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHHUS, BHIOMPATh HAMOO0JIEE MOAXOMSIINMA ¢ YUETOM CaMOCTOSTETHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

UCIIOJIB30BATh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MPOOJIEMY,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIJTAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIEAOBAaHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEMAaTH4YEeCKOro 00ObEKTa, SIBJIEHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00bEeKTaMU, SIBICHUSMH, TTPOIIECCAMH,

CaMOCTOSITEIbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO  HAOJIOJICHUS, HCCIIEIOBAHUS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;



IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIATH
MIPEAIIOJIOAKEHNS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmanmeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUK, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOITPOC U JUJIS PELLICHHUS 3a]1a4u;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (popM
IIPEACTABIICHNS;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJACTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH rpaduyeCcKy;

OLICHUBATH HaJEXKHOCTh uH(popMauu 1o CaMOCTOSITEIIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eiCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IMIOSCHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMHI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
peIIeHns, COIMOCTaBIIATh CBOU CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XMBaTh Pa3IM4YUe U CXOJICTBO TO3UIIUKM, B KOPPEKTHOU (opme
dbopMyTHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIPHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBepcaAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a/1a4H;



MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a]auyH,
BHOCUTBH KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBUIM, OOBSCHATh IPUUUHBI
JOCTUXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M MHIMBHIyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJady, NOPUHUMATh IeJib COBMECTHOMU
JESATENbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BU/JIBI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmMH TNPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy obOydenuss B 10 kjacce oOy4arouIuiicsi MOJYYUT CIETYIOIIHNE
NpeIMETHBIE Pe3yJbTaThl 1O OTIEIBHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoauveckass Jpo0b, TMPOIEHTHl, HWPPALUOHATBLHOE YHCJIO, MHOXECTBa
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEIN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JOpOOM M TPOUEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

NPUMEHSTH NMPUOIKEHHBIC BRIYUCICHUS, TTPaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJTHO OMEpPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MPECTABIECHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HATypaIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATLHBIM MTOKA3aTeJIeM;

CBOOOJIHO OMEpPUPOBATh MOHATUSAMU: JiorapudM Uucha, JECATHUYHBIE U
HaTypaJibHbIE JIOTapUPMBI;



CBOOOJHO ONEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHMS U YPABHEHUSA-CIIEICTBUS, PABHOCHUJIbBHBIE HEPABEHCTBA;

OPUMEHATh Pa3IUYHbIE METOAbl PEUICHUs] PAIUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHMI, MNPUMEHSATh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMM: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYIEH C UEeNbIMU KO3 PUIIMEHTaMHU, KOPHH MHOTOUYJIeHa, MPUMEHSTh JIeJICHUE
MHOTO4YI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHns 3a1ay;

CBOOOJIHO ONEPUPOBATh TOHATHUSMH: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpula, OMNpPENEIUTENb MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpENenuTenss 2 X 2 i BBIUKACICHUS €r0 3HA4YECHUS,
NPUMEHSTh ONPEACIUTENN [UJIA PEIICHUS] CUCTEMBbl JIMHEWMHBIX ypaBHEHUH,
MOJENHNPOBATH PEAIbHBIE CUTYallUH C MOMOLIBIO CUCTEMBI JINHEHHBIX YPaBHEHHI,
UCCJIEA0BaTh IMOCTPOCHHBIE MOJIEM C MOMOINBI0 MATPUILl U OINPEHCITUTENEH,
MHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUU C KOpPHSAMU JJig TpeoOpa3oBaHuUs
BBIPAKEHUM;

BBITIOJHSATH MPe0o0pPa30BaHUSI YUCTOBBIX BBIPAKEHUM, COACPKAITUX CTETICHU C
palMOHAIbHBIM [TOKA3aTEIEM;

UCITOJIh30BaTh CBOMCTBa norapudmoB TUIS npeoOpa3oBaHus
norapuMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTEebHBIE H
norapuMUYECKUE YPaBHEHUSI, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PABHOCHUIIHHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

NPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUE (GOPMYIIBI IJIsi IPEOOpa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHSATh  HeoOXomumble  (OPMYJIBI T PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI;

MOJENUPOBATh peaJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIDQKCHUS, YPaBHEHUs, HEPABEHCTBA MO YCIOBHUIO 3aJayd, HCCIEA0BAThH
MIOCTPOCHHBIE MOJIENIU C UCTOJIB30BAaHUEM anmnapara anreOphl.

DOyHKUUM U TPaPUKH:



CBOOOJIHO ONEpPUPOBATH MOHATUAMU: (DYHKIIHMS, CIIOCOOBI 3aaHusl (PYHKLINH,
B3aUMHO OOpaTHble (QYHKIUH, KoMHo3uuus GyHKUMHA, Trpaduk QyHKOUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PYHKIIHIA;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OOJACTh ONPEIEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIUN, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMU: UETHBIE W HEUYETHbIE (YHKIMH,
nepuoandeckue QYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMyMBI U
MUHUMYMbI (yHKIMH, HauOoJblee W HauMEHblIee 3HaueHue (QYHKUUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CTeNEHHAsT (QYHKLUS C HATYpaJbHBIM U
LEeNbIM TOKa3aTeneM, IpaHuK CTENEeHHOHW (QYHKIMU C HATYpPaJIbHBIM M LEJbIM
nokasaresyieM, rpapuk KOpHsS N-OM cTerneHu Kak (yHKUMKU OOpaTHOM CTENEeHU C
HaTypaJlbHbIM MOKa3aTENIEM;

ONEepUPOBATh TOHATHSAMU: JIMHEHHAs, KBaJpaThyHas U JPOOHO-IMHEHHAs
(GYHKIIMU, BBIMOJTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTelbHas MU Jorapupmuyeckas
(GyHKIMH, WX CBOWCTBA W TpaHKH, WCIOJIB30BaTh WX TPaQUKU IS PEHICHUS
YPaBHEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHUe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpaduKu (QYHKIMM [ HCCIENOBAaHUS IPOLECCOB U
3aBHCHMOCTEN MpHU pEelIeHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIPAXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEK/y BEJIMUYNHAMU;

Hauyana maTeMaTH4yecKoro aHajamsa:

cBOOO/IHO ONEpUPOBATh NOHATUSAMU: apudmeTnyeckas U TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi FreOMETpUUEcKas IPOrpeccusi, TMHEHHbIN U
HKCMOHEHUUANBHBIN pOCT, (POpMYJIa CIIOKHBIX IPOLIEHTOB, UMETH MIPEICTABICHHUE O
KOHCTaHTE;

UCMOJIb30BaTh MPOTPECCUM ISl PELICHUS pPEaJbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MTOCIIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEJOBATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHHS MaTeMaTHUECKOTO aHajlW3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: HENPEPBIBHBIC (PYHKIIMH, TOUYKH Pa3pbIBa
rpaduka GyHKIIHHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOHO OINEpUpOBaTh MOHATHEM: (YHKIHMs, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH JJIsl pEIICHUS 3a/1a4;



CBOOOJIHO OINEpUPOBATHh MOHIATUSIMU: TIepBasi U BTOpas MPOU3BOJHbBIC
(¢yHKUMH, KacaTeabHas K rpaduKky (yHKLINHY;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUHU
NBYX (YHKIIM, 3HATh MPOU3BOJAHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIH30BaTh T€OMETPUUYECKUN M (PU3MUECKUN CMBICT MNPOWU3BOIHOMN st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATH  MOHSATHUAMH: MHOXECTBO, OMEpallMyd  Hal
MHOKECTBAMH;

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEeATbHBIX
MIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3324 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: OIpEJeSieHue, TeopeMa, ypaBHEHUe-
CJIEICTBUE, CBOMCTBO MaTEMaTUUECKOTO 00BEKTa, I0Ka3aTeIhLCTBO, PABHOCHILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kJjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHNE
peMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Ayredpa U Hayajaa MaTeMaTHYECKOTO aHAJIU3ay:

Yucia v BIYMCICHUS:

CBOOOJTHO OTMIEPUPOBATH MOHATUSAMHU: HATYPATBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HATypaJbHBIX U LEJbIX YNCEJI, UCII0JIb30BaTh IPU3HAKHU JACIUMOCTH LIEJIBIX YUCET,
HOJl m HOK HaTypanbHBIX 4YHCEN MJIsI PELICHUs 3ajad, NPUMEHSTHh AJITOPUTM
EBxnuna;

CBOOOJTHO OMEpUpPOBATH TMOHSATHEM OCTaTka MO MOMAYJIO, 3alMChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBHIMONHITH apu(METUUECKHUE ONEepallid ¢ HUMU H
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTEebHBIE H
norapuMUYECKUEe HEPABEHCTBA, HAXOJUTh HX PEHIEHUS C  I[OMOIIBIO
PaBHOCUJIBHBIX MIEPEXOJI0B;

OCYLIECTBIISITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPHUECKOTO
YpaBHEHUS,

CBOOOJTHO OTMEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXomumble  (OPMYJIBI TSI PEIIEHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTh PEIICHUS



CHCTEMBI U COBOKYITHOCTEH paIlOHATBHBIX, HPPALUOHAIBHBIX, TOKA3aTEIbHBIX H
norapuMUUYECKUX YPABHCHUI U HEPABECHCTB;

pemaTth paloHaNbHbIE, UppaluoHajIbHbIC, MOKa3aTeNbHBIE,
gorapuMUUecKue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
COJIepIKaIIfe MOAYJIH U TTapaMeTphI;

NPUMEHSATH TpadUIecKue METOIBI ISl PEIICHUsT YPaBHEHUH U HEPAaBEHCTB, a
TaKXkKe 3a/1a4 C mapamMeTpamu;

MOJICTHPOBATh pEajbHbIE CHUTyallMM Ha S3bIKE anreOphl, COCTaBISATh
BBIPQKCHUS, YpaBHEHWS, HEPAaBEHCTBA M HX CHCTEMBI IO YCJIOBHIO 3a/1ayW,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETM C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yNIbTaT.

DYyHKIUM U TPAaPUKU:

CTpOUTh TpaduKH KOMMO3HIMUA (QYHKIUH C TIOMOINBIO AJIEMEHTAPHOTO
MCCJICIOBAHUS U CBOMCTB KOMITO3MIIMH JIBYX (DYHKITUI;

CTPOHTH T€OMETPUIECKIE 00pa3bl ypaBHEHUI U HEPABCHCTB HA KOOPAMHATHOM
TUIOCKOCTH;

CBOOOJHO  OIEPUPOBATh TMOHATHAMH: TpPAaPUKA TPUTOHOMETPHUCCKHX
byHKIM;

OPUMEHATh (QYHKIUU 711 MOJEIUPOBAHMUS W MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HAUMEHbIIIee 3HaueHUs QYHKIUHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAXOXKJEHUS HAWIYYIIETO PEIICHHS B
NIPUKJIAIHBIX, B TOM YHCII€ COIMAIbHO-DKOHOMUYECKUX, 3a/1a4ax, A ONpeeIeHUs
CKOPOCTH M YCKOpPEHHUS TMpoIiecca, 3aaHHOro GopMyIIoi min rpagukom;

CBOOOIHO OMEpUPOBaTh MOHATHSMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAaXOAWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (QYHKIUNA U BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAMUTh TUIOMIA/IN IJIOCKUX PUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYEeCKOM MOJICTTUPOBAHMHA HAa TPHUMEPE
coctaBiieHus MU PepeHINATBHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHCJE COIMAIBHO-DKOHOMHYECKOTO U
du3nUecKoro xapakrepa, CpeACTBAMU MAaTEMATHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LM(pPOBbIE)

Ne i/ KonTtpoibHbie
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCypChI
padoTsI

MHO0KecTBO JeHCTBUTEILHBIX UHCE.
M .P

1 HOTOHIICHBL. TalHOHATLHDIC }:paBHeHHH 24 1 https://resh.edu.ru/subject/lesson/5298/start/326969/
158 HepaBeHCTBa. CI/ICTGMBI JIMHCHUHBIX
yYpaBHEHUU
Oynkuuu u rpapuku. CreneHHas .

2 12 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
(GYHKIMS C LIETBIM [TOKa3aTeleM
A i N-oii .

3 pHGMeTHICCKHH KOPCHE N-0¥f CTemeHH 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
HppanunonanbHble ypaBHEHUS
I1 B!

4 OxasaTenbras yniuus. IokasarennHsie 10 1 https://resh.edu.ru/subject/lesson/3841/start/
ypaBHEHUS
JI .

5 orapuuirieckas yniums 18 1 https://resh.edu.ru/subject/lesson/3834/start/198687/
Jlorapudmuueckue ypaBHECHHUS
T

6 PHTOHOMETPHHCCIHE BLIPBICHI H 22 1 https://resh.edu.ru/subject/51/
ypaBHEHUS

7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 https://resh.edu.ru/subject/lesson/2007/start/

8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20 https://resh.edu.ru/subject/lesson/4922/start/201042/

9 [ToBTOpEHUE, 0000IICHNE, 5 5
CHCTEMAaTU3alLMs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/2007/start/
https://resh.edu.ru/subject/lesson/4922/start/201042/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LM(POBbIE)

Ne i/ KoHTpoJibHbIE
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTsI

" .

1 CCHeHOBaHI:Ie (ymKuuii ¢ nomompio 22 1 https://resh.edu.ru/subject/lesson/3966/start/201135/
IIPOU3BOJHOUN

2 [lepBooOpa3Has 1 UHTETrpa 12 1 https://resh.edu.ru/subject/lesson/4924/start/225713/
r 78

3 Pauicit TPHIOHOMETPHYCCKHX (YHKIHIL 14 1 https://resh.edu.ru/subject/lesson/4738/start/
TpuroHomeTpuyecKkue HepaBEHCTBA
4

4 PPALHOTATILHBIC, HIOKASATENLHBIC 1 24 1 https://resh.edu.ru/subject/lesson/3852/start/199119/
norapuMuvecKkue HepaBeHCTBA

5 Kommuiekcubie uncna 10 1 https://resh.edu.ru/subject/lesson/4115/start/149105/

6 HarypanbsHbie u 11e161e yncia 10
Cucremsl pariioOHaIbHBIX,

7 HMPpAIMOHAIBHBIX MOKA3aTEeIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/4932/start/127853/
Jorapu(PMUYECKUX YpaBHEHUN

8 3amayu ¢ mapaMmeTpaMu 16 1 https://resh.edu.ru/subject/lesson/6318/start/200082/

9 [ToBTOpEHME, O606IHCHI:IC, 16 5
CUCTeMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4738/start/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/6318/start/200082/

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

Marematuka: airedpa U Hadajia MaTEMaTUYECKOTO aHaJIu3a, TeOMETPHSL.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 kmacc/lI.A. Anumos,
M.IO. Konsrun, M.B. Tkauesa, H.E. ®&noposa, M. . 111aGynuH;

MzpatensctBO "l[IpocBemienue”

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
VYyeOnuk 1. A. AnumoB u 1p. Anrebpa u Havyajla MaTeMaTUYECKOTO aHAIHM3a

10-11 xmaccel, 6a30BbIi U yriayosneHHbIH ypoBHH M: [TpocBemnienue 2019 T.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

«lupekc. Yueonuk» https://education.yandex.ru/home/

«Kmacex» https://www.yaklass.ru/

Poccwiickas anextponHas mkosa https://resh.edu.ru/

MobubpHOE 35eKTpoHHOe 0OpazoBanue https://edu.mobedu.ru/ui/#/login
YUU.PVY https://uchi.ru/

['pyrmia komnanwit «[Ipocsenenne» https://media.prosv.ru/

[Traropma Lecta https://lecta.rosuchebnik.ru/

denepalibHBINA IEHTP HHOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB

(®LHOP) http://fcior.edu.ru/



