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HOACHUTEJIBHAS 3AIINCKA

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

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

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

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

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

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



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

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

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



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

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

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



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEAMHSIONIUMN 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 MaTEMaTHKW M MCMOJIb30BaTh €ro JJIsl BBIPAKEHHUS 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 PAa3BUTHUIO JIOTHUYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIbKY BECH MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanu3za» orBoauTcs 272 yaca: B 10 kimacce — 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 mnepuoanyeckue Apoou. I[lpumenenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

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

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, 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. IlpuMeHeHHE TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

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

Kowmmnekcubie uwucma. Anrebpanueckass U TpUTOHOMETpHUecKas (opMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIsl pelIeHHs] PU3NMUECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/BI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4 W 3a/1a4 U3 pa3InyHbIX 00J1acTe HAYKH U PEAIbHOM KU3HU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHMM U 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 MmaTeMaTH4eCcKOro aHajamnsa

[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, sl OMNpPENENICHHs CKOPOCTM M YCKOPEHHMs IpoIllecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

Nuterpan. I'eomerpuyecknil cMbICI HHTETpaia. Beraucienue onpene€HHOro
uHTerpana mo gopmyne Hetotona-JleiiOuuria.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX 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»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUHCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO MOBEJAEHHS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pEIICHUH, pacCyKISHUH, BOCTIPUUMYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



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

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
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(hepbl 4eJIOBEUECKOM IeATEIbHOCTH, 3TAOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC 1eHCTBHUS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHsI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCUPUKaAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

POBOJIUTH CAMOCTOATENIBHO J10Ka3aTeJIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB pPELICHUSI, BBIOUpPATh Hanbosee MOAXOASIIUN C YYETOM CAMOCTOSITETbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, APIrYMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMHU, SIBICHUSMHU, [IPOLIECCAMM;

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

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIIUIO PA3IUYHBIX BUIOB U (POpM
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbI€ 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHAapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3WIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH
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, IMOUMOHAJIbHBII HHTEJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTara perIeHHs
MaTeMaTHYECKOM 3a7a4u;

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

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTKEHUST WM HEJIOCTH)KCHHSI PE3yJIbTaTOB JEATCILHOCTH, HAXOJUTh OLINOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI, paclpeacisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JpoOb, MPOLEHThI, HPPALUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

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

MIPUMEHSITh MPUOTUAKEHHBIE BBIUUCIICHHUS], IPABUIIA OKPYTJICHUS], IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



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

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMU KO3 PUITIEHTaMH, KOPHU MHOTOUWIECHA, TPUMEHSTH JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpEeAenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTyYECHHBIN pPE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKECHUH;

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



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/auyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpaduKkoB QyHKIINH;

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

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHAs, KBaJpaTU4yHas M JpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYX HOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIPAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEK/y BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (POpMYyJIa CI0KHBIX MIPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHHsS MAaTeMaTUYECKOIO aHalau3a Kak aHalIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

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

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

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

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOy4arouIuiicsi MOJYYUT CIIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YHCEJI, UCIOJb30BaTh IPU3HAKHU JIEIUMOCTH LIEJBbIX YHCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

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

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

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHATHUSIMU: HUppaAlMOHATBHBIC, TOKa3aTeJbHbIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

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

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C KCIOJIB30BAHUEM afmapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

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

CTPOUTH FeOMETpUUECKHIE 00pa3bl ypaBHEHUHN U HEPABEHCTB HA KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JJISl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI;

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

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPoIlecca, 3aJaHHOTO (popMyIiol uitn rpaukom;



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

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO HHTETPAIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHbIe YpaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynknus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HpparnmonaiibHbIe, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakrireckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHO3K€eCTBO, ONepaluy HaJl 1
MHOKE€CTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTnKo-
3 MHO>XECTBEHHOTO aIlrapara JJis pelieHus 1
3a7a4
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONMIECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC ITEPHUONIECKHIE IPOOH
6 [Ipumenenne npobeli U MPOIICHTOB JIJIs 1
penieHus MPUKIAAHBIX 3a1a4
7 [Ipumenenue npoOeii v IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
3 JlelicTBuTenbHBIC Yyncia. PalimoHanbHbIe 1 1
WppalMoHabHBIE YUCIIa
9 Apudmernueckue omneparuu c 1

JIEMCTBUTEIILHBIMU YHCIaMHU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCIECHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHoOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS




21

IIpuMeHeHue onpenenuTens Uil peeHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIHH.
Komnosunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpazoBaHus TpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOouibliee u HauMeHblIee 3HAUYCHHUE
(GYHKLIMU HAa IPOMEXYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIoBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA




DNeMeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKITHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona
CrenenHas GyHKIMS C HATypaJIbHBIM U

35 LeIbIM NnokazareneM. E€ cBoiicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

38 ApubMeTnuecKknii KOpeHb HATypaIbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIuX CTENIEHU U KOPHU
Uppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Wppannonanssbie ypaBHeHHA. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PEUICHUS UPPALMOHATIBHBIX
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHANIHBIX YpaBHEHUN

46 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpaIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUN
HMPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHs N-Oi CTENeHN

49 KakK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHs N-0#f CTETICHN

50 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponsHas padota: "CBolicTBa 1

51 rpaduk KOpHS N-Oi CTEICHH.
HppanunonanbHbie ypaBHEHUA"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM MOKA3aTeNEM U
e€ CBOMCTBA

55 IToxa3zaTtenbHast pyHKIHMA, €€ CBOICTBA U

rpaduk




Hcnonw3oBanue rpaduka GyHKIUN 715

56 . 1
pelIeHus ypaBHEHUH

57 Wcnonb3oBanue rpaduka GyHKINAN 115 1
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[Toxa3aTenpHbIe ypaBHEeHUS. OCHOBHEIC

60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KontponbHas padota: "[loka3zarensHas 1
¢bynaknus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpAJTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC ¥ HATYpAJIbHBIE JTOTapU(MBI 1

67 [IpeoOpaszoBanue BbIpasKeHUH, 1
coJiepsKalux Jorapugmal

68 [IpeoOpaszoBanue BbIpasKeHUH, 1
coJiepsKalux Jorapudmal

69 [IpeoOpa3oBanme BEIpaKEHUH, 1
coJiepiKalux Jorapudmel

70 Jlorapudmuueckas QyHKIM, €€ CBOHCTBA 1

U rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUN
JlorapudmMuydeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKuX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA
KounTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC

YHUCJIOBOTO apryMmcHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTIpe/ieIeHue TPUTOHOMETPHYECKIX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPUUECKHUX
(yHKIMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

88 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

o1 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKCHUHN

03 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKCHUHN

94 Perienne TpUroHOMETpUUECKUX
YpaBHEHUH

95 Perienne TpUroHOMETpUYECKUX

yYpaBHEHUH




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemenue TpuroHoMeTpudecKux
YpaBHEHUI

08 Pemenune TpuroHoMeTpruiecKux
YpaBHEHUU

99 Pemenue TpuroHoMeTpuvecKux
YpaBHEHUU

100 Pemenue TpuroHoMeTpuvecKux
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananu3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
mporpeccust

107 CyMMa 6eckOHEUHO yObIBaOLIEH
reOMEeTPUUECKOI Iporpeccun

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAJIBHBIA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peaibHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KoHnTpomapHas padora:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

117 Metoa HHTEpBaJIOB /sl peLCHHS
HEpPaBEHCTB

118 Metoa HHTEpPBaIOB /Il peLEHHs
HEpPaBEHCTB

119 [IpumMeHeHue CBOMCTB HENPEPHIBHBIX
GyHKUUMH U1 pereHus 3a1a4

120 [IpumMeHeHue CBOMCTB HENPEPHIBHBIX
GyHKUUMH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Omnpenenenne, reOMETPUYECKUI CMBICIT

MPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 VYpaBHeHME KacaTelbHON K rpaduKy 1
GbyHKITIT

125 VYpaBHeHHE KacaTelnbHON K rpaduKy 1
GbyHKITII

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKINH

127 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN 1

128 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMMO3UIHNH DYHKIUI

131 Kontponbras padota: "[IponsBognas” 1 1

132 [ToBTOpeHue, o6o0IICHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBuenus"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEHME, O606IH€HI:IC, 1
cUCTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[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 ¥ 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuIo GYHKIMIA Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUSI HETTPEPHIBHOU
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

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

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (POPMYJION M
rpadpukom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3a1aHHOTo (hopMyIoi unn
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIM ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIe 31eMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxOXKaECHUS
MepBOOOPA3HBIX
[TepBoOoOpa3HbIe ATEMEHTaPHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

)8 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTETpana s

HaXO0XJACHUS IJIOIaied TUIOCKUX QUryp




[IpuMeHenue uHTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUI

32 [Tpumeps! pemenuii mudpepeHraTbLHBIX
YpaBHEHUU
MaremaTuueckoe MOAEINUPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIILIO
g depeHInanbHbIX YpaBHEHHM

34 Kontponpras padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuveckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuveckne GyHKIUH, UX
CBOWCTBA ¥ rpaduKu

38 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA ¥ rpaduKu

39 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPY’KHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPY)KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY)KHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenue TpuroHoMeTprudecKux
HEPaBEHCTB

46 Pemenue TpuroHOMeTpUIECKIX
HEPaBEHCTB

47 Pemenune TpuroHOMeTpHUUECKHX
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

53 OcCHOBHBIE METOJIBI PEIICHUS

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




OcHoBHEIC MCTOABI PCIICHUS

>4 Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIC METOJIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OCHOBHBIE METOIBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB
61 I'padrueckre METOIbI peICHUS
MppaIMOHAIBLHBIX YPaBHEHHUI
62 I'padrueckue METOIbI peICHHS
MppaIMOHAILHBIX YPaBHECHHUI
63 I'paduueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padrueckre METO bl peLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padrueckue METO bl peLICHHS
norapu(pMUYECKUX YPaBHCHUH
66 I'padmyeckue MeToabI peneHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeToabl pemeHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

69

I'padmyaeckue MeTOIBI pemeHUs
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapupMUIecKux
HEPABEHCTB

72

KonTponsHast pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue omnepanuu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAaMU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILUIEKCHOTO Yucia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILIEKCHOTO Yucia
[IpumeHeHre KOMITIEKCHBIX YNCeI JIs

81 pelieHns pU3NYEeCKUX U reOMETPUIECKUX
3az1a4

82 KounTponsnas pabora: "KommiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nensie yncna

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

g7 [IpuMeHeHune MpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

88 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NPU3HAKOB AETUMOCTU

91 LENBIX YUCEII: alroput™ EBknuaa s

peHICHHUA 3a4a4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

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

94

Cucrema U COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUS! CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUU

96

OcHOBHBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

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

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUxX
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HHU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNe HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U pealbHOMN
YKU3HU, HHTEPIIpETALs TOTYy4eHHBIX
pe3yJIbTaTOB

104

KonTtponbras padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHUI"

105

PannonanbeHble ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatnmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rMmapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuuecknue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MATEMATUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

118

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

119

HOCTpOGHI/Ie Hn UCCIICO0BAaHUC
MaTCMAaTHYCCKHUX MOI[GJ'ICﬁ PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOILIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KounTtponsnas pabora: "3amgauu c
napaMmerpamu’

121

[ToBTOpEenue, 06061IeHNE,
cUcTeMarTu3anvs 3HaHui: "YpaBHeHus"




122

[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

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

124

[ToBTOpEHue, 06001ICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6oOIICHNE,

cucremaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

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

128

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

129

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

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuil: "Murerpan u
ero npumMeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyuxuun"

132

[ToBTOpEenue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyukuun"




133 [ToBTOpenue, 060061ICHNE, 1
cucreMarusaius 3Hanuii: "Oyuxknun"
134 Wrorosas koHTposibHas paboTa 1 1
135 HroroBast KOHTpoJbHAS padoTa 1 1
136 [ToBTOpEHME, O606HI€HI:IC, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/ibHOIi MPOrPaMMbI CpeIHero o01ero 0Opa3oBaHusA
pe3yJabTara
1 Ywcia 1 BRIYUCICHUS
11 OnepupoBaTh TMOHATHSIMH: pAIIOHATBHOEC M JCHCTBUTEIHLHOE YHUCIIO,
’ OOBIKHOBEHHAS U IECATHYHAS JIPpOOb, MIPOLIEHTHI
12 BeimosHATe  apudMeTHUYecKHe ~ Omepanud ¢ paloOHAIbHBIMU |
' JIEHCTBUTEILHBIMHU YHCIIAMU
13 BeITIOJTHATE  MPUOMWKEHHBIE  BBIYMCIICHHS,  HWCIOJB3YS  IIpaBHIIA
' OKPYTJICHUS, JIeaTh MPUKUAIKY U OTICHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTCIICHD C IEJIBIM TIOKa3aTelieM, CTaHIapTHAS
14 (dopma 3anucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HAaTypaJbHOUM CTETEHU;
' HCIIOJIb30BaTh MOIXO Y0 (POPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX
OnepupoBaTh MOHITHAMHU: CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJIBHOTO
1.5 yrila; HCIOJb30BaTh 3alMCh TMPOW3BOJLHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (YHKITUN
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATHSAMHU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palnyoHaibHOE, HUPPALMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHECHUE
99 BreimonHsaTe  npeoOpa3oBaHUS TPUTOHOMETPHYECKHX BBIPAXKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BrimonHsaTe mpeoOpa3oBaHus LEbIX, PAIMOHAIBHBIX U HPPAITMOHATBHBIX
2.3 BBIDQKCHUH M peniaTh OCHOBHBIC THIIBI ICNIbIX, PAIlMOHAIBHBIX H
UPPALMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
54 [IpumeHsaTh ypaBHEHUS U HEPABEHCTBA Ui PEHICHUS MaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HAyKU U pealbHOM KU3HH
MonenupoBaTh pealbHbIE CHTYallUd Ha S3bIKE aireOpbl, COCTaBISITh
2.5 BBIpKEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3a]auu, UCCIEI0BATh
MOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM alllapara aireopsl
3 OyHKIMH U TpaduKH




OnepupoBaTh MNOHATUSAMH: (YHKIMA, CIOCOOBI 3amaHus  (DyHKIHH,

3.1 o0nacTe oOmpenesNieHus] ¥ MHOXKECTBO 3HAUYeHUH (YHKIUHM, Tpadux
(byHKIMHY, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduki QyHKIMA U1 pELICHNs ypaBHEHUN
34 Ctpouth W uuTaTh TpaQuKH JTHHEHHONW (YHKIUH, KBaJIPATUIHOM
' (GyHKIMHU, CTENEHHON (QYHKIMH C IeITBIM NOKa3aTeneM
Hcnonw3oBare Tpaduku (GYHKIUH A1 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUICHUM 33Jay U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh NOHATHUSMHU: TIOCIEIOBATEIbHOCTh, apudmernyeckas u
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO  YOBbIBalollell  TeOMETpUYECKOM
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECCUid IS
' pelleHus peabHbIX 33a4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPAILIUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar i  ONUCAHMS
5.2 peabHBIX IPOLIECCOB U ABJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OINpENEIEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna ¥ BEIYMCICHUS
OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJIOE YHCIIO; HCIOJIb30BATH
1.1 NPU3HAKKA JEIMMOCTH LEIBIX YHCEJ, PA3jIoKEHHE 4YHCIa Ha IPOCThIE
MHO>KUTENH JUI pelleHus 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAIBHBIM [10KA3aTEIEM




1.3

OnepupoBaTh NOHATUSAMHU: JOrapu(pM UKCla, JECATUIHBIE U HATYpaJIbHbIE
Jorapupmbl

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoOicTBa CTENEHUM [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOEC YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKECHHN, COJEpPKAIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pellleHue;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX yPaBHEHWM I PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM U COBOKYIHOCTEM
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alnreOpbl, COCTaBIIATH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHKEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (PYHKIIUH, HAUOOJIbIIEe U
HaMMEHbIIIee 3HAYCHUSI PYHKIIMHM Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
YpaBHEHUN W UCHOJb30BaTh HUX U PEIICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAaHUS IPOILECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUAMU: HENpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(YHKIMM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHIl CMBICIH
MPOU3BOJHOM IS pellIeHus 3a1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWIIYHIICTO PCUIICHUA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-ODKOHOMUYECKHUX, 3aa4ax

45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hass M HWHTErpaj; MOHUMATh
' reOMETPUIECKU 1 (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagsele 3a1a4u, B TOM YHACIIE COLMAIBHO-3KOHOMUYECKOTO U

(bHU3UYIeCcKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHbIe  IepuoauYeckue  Jpobu.  ApudMeTudeckue  omnepanuuu ¢
1.1 | pauuMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npoOeil M IMPOLEHTOB JUIsl PElIeHUs MPUKIATHBIX 3aad M3 Pa3Iu4HbIX OTpaciel
3HaHUM U PEATTLHOM )KU3HU
JevictBuTenbHble  4yHcia.  PalnMoHanbHbIE W UpPpalMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENHFHBIMH 4Yuciaamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokaszateneM. CranaapTHass ¢opMa 3amucu JAeMCTBUTEIHHOTO
1.3 yucna. Mcnonb3oBanue moaxoasimied GopMbl 3alUCH JACUCTBUTEIBHBIX YHCEI IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC 4YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHHM
57 IIpumeHeHre ypaBHEHHI U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amaHus QyHKIMM. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHUH QyHkumu. Hynu ¢yHkuum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckasi OKpyKHOCTb, OMPEIEICHUE TPUTOHOMETPUUIECKUX (PYHKIIHIA
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocnenoBarensHOCTH, CIOCOOBI 3a/JaHUS IMOCIEAOBATEIbHOCTEH. MOHOTOHHEIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckas W TeOMETpHUYECKas MporpeccHd. beckoHeuHO yOBIBAarOIIas
4o | TEOMETpHHECKas mporpeccus. Cymma OECKOHEYHO YOBIBAIOMICH TI'€OMETPHUYCCKOU
' nporpeccun. Dopmyra CIIOXKHBIX TPOIEHTOB. VICIoJIb30BaHWE MPOTPECCUU  JUTS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamH. [[uarpammer Ditnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PeabHBIX
MIPOIIECCOB | SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ompenenenne, TeopemMa, CIICJACTBHE, JOKa3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIEPIKAIINX JOTAPHPMBbI
99 [IpeoOpa3oBanHue BEIpaKEHUI, COEPIKAIIUX CTENIEHH C PAllMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl THHEWHBIX ypaBHEHUU. PelieHne NpUKIATHBIX 3a7ad C TOMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH paIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTell HaAyKU U peallbHOM KU3HH
3 OyHKIMU U TpaduKu




Oynkius. Ilepuognueckue (yaxkuuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIUH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUIuH. Haumbonblniee u HauMeHbllee 3HAYCHHE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [Toxa3zaTtenpHast u orapudmMudeckas QyHKINU, UX CBOWCTBA U TPAPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (QyHKOMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3a/lad W3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEATIHOM KU3HH

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUNA. POpMyabl HAXOXKICHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblero 1 HauMeHbIIEro 3HaYeHUs] (PYHKIMU Ha
OTpe3Ke
[IpumeHnenne Mpon3BOAHOM sl HAXOK/IEHUS! HAWTy4IIEero perIeHnsl B MPUKIaTHbIX

4.5 3a/auax, I OMNpEACNICHHs CKOPOCTH IIporiecca, 3aJaHHOTO (OPMYIOW WK
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 HHTerpain, ero reoMeTpuueckuii 1 GU3MIECKUI CMBICI. BhI4rciieHne naTerpaia mo

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NPOBEPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI POrPaMMBbI CPe/IHEro 0011ero
TpeOOBaHuUs o0pa3oBaHus

BrnageHne MeTomaMu JI0Ka3aTeNbCTB, aJTOPHUTMaMHU pEUICHHS 3ajad,
yMeHHE (OpMYIHpPOBaTH W ONEPUPOBATH NOHATUSMHU: ONPEIEIICHUE,
aKCHoOMa, TeopeMa, CJEJCTBHE, CBOMCTBO, MpPU3HAK, IOKAa3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBAThH
o0paTHOE M MPOTUBOMOJIOXKHOE YTBEPKAECHUE, NMPUBOJAUTH HPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJbB30BaTb MCTOL MaTeMaTHYeCKOHU UHAYKIUH,
IMPOBOANTE AOKA3aTCIIBHBIC paCCYXKACHU IIPHU PCUHICHNUU 3aa4, OLICHUBATh
1 JIOTHUYECKYI0 IPaBUJIBHOCTh  PACCYXICHHUN; YMEHHE OIIEpUpPOBATh
MOHATUAMU: MHOXKCECTBO, MMOAMHOXECTBO, OICPAlM HAJ MHOXCCTBAMU,
YMEHHUE HCIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar — Juis
OTIMCaHMsI peATbHBIX TPOIIECCOB M SIBIICHUIA W MPH PEIICHUH 33124, B TOM
qHCcIe U3 APYruX YIeOHBIX IPEAMETOB; YMEHUE ONIEPUPOBATH MOHITHIMU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIKCHIBATH T'padbl Pa3IMYHBIMK CIIOCOOAMM; UCIIOIB30BATh I'Padbl MPH

PEIICHUH 3aJa4

VYmenune OIICpHUPOBATh IMOHATHUAMHU:. HATypaJdbHOC YHCJIO, LEJI0C YMCIIO,
CTCIICHb C L CJIbIM ITOKa3aTeCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHD C
palliOHAJIbHBIM IMOKa3aTCJICM, CTCIICHL C I[eﬁCTBHTeHBHLIM II0Ka3aTcJIeM,
norapn(bM qucia, CHUHYC, KOCHHYC U TAaHI'CHC IHPOU3BOJIbHOTO YHCIIA,
OCTaTOK II0 MOAYJIKO, pallMOHAJIbBHOC YHUCIIO, UPPAlHUOHAIIBHOC YHCIIO,
MHOXCECTBAa HATYypPaJIbHBIX, MLCJIbIX, PALUOHAJIbHBIX, JIEMCTBUTEIIBLHBIX
2 YUCCJI; YMCHHUC UCIIOJIB30BATh IIPU3HAKU ACIIUMOCTH, HaMEHbBIINH 06IJ_[I/II71
JACIUTCIIb W HAMMCHBIICC 06111ee KpaTHOC, aJIrOPUTM EBknupga npu
peuIiCHUHU 3a/ia4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UIUOHHBIMHA CUCTEMAaMU
CUHCIICHHA, YMCHUC BBIIIOJIHATH BBIYHCIICHUC 3HaYEHUI n
HpeO6p330BaHI/I$I Bpra)KeHI/Iﬁ (6] CTCIICHAMU n J'IOFapI/ICI)MaMI/I,
npeo6pa30BaHH51 ,[[pO6H0-paI_II/IOHaHBHBIX BLIpa)KeHPIfI; YMCHUC

ONICpUpOBaThH IIOHATHUAMMUA nocCiaca0BaTCabHOCTD, apI/I(I)MeTI/I‘{eCKaH




Mporpeccusi, TeOMETpUYecKasi MIporpeccusi, OECKOHEYHO YObIBaroIIas
reoMeTpUYecKas IpOrpeccHsi; yMEHHUE 3a7aBaTh IOCIEA0BATEIbHOCTH, B
TOM 4YHCJI€ C MOMOIIBI0 PEKYPPEHTHBIX (OPMYII; YMEHHUE OINEPUPOBATH
HOHITUSIMU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBbIE KOMILIEKCHBIE 4YHCIIa,
MOy b ¥ apTyMEHT KOMIUIEKCHOTO YKCIIa, (popMa 3amucu KOMIUIEKCHBIX
yycell (FeOMETpUIEcKas, TPUTOHOMETPUYECKast U anreOpanyeckas); yMeTh
IPOM3BOJIUTh apU(PMETUUYECKHE NEHCTBUS C KOMILJICKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BaHUSI KOMIUIEKCHBIX YHCEIT; ONIEPUPOBATh
MOHATHSAMM:  MaTpuna 2X2  u  3x3, onpeaenuTellb  MaTpHIIbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne omnepupoBaTh MOHATHAMH: PALMOHAIBHBIC, WUPPALMOHAJIBHEIE,
MOKa3aTeabHble, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIIEpUPOBATh
MOHATHSMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3zoBaHUE, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMa YPAaBHEHMM W HEPABEHCTB, PABHOCHJIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IMOMOIIBIK) DPAa3IUYHBIX NPUEMOB; PpEIIATh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBl C I[apaMEeTpPOM; IPHUMEHSITh
YpaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI JJIsl PELICHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTel HayKH U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMU: (YHKIMSA, YETHOCTH (DYyHKIUWH,
HNEPUOJUYHOCTh (PYHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (DyHKUIWU, HauOoJIblllee U HaUMEHbIIIee 3HAYCHMUS
(GYHKIMM HAa IPOMEXKYTKE, HeTpepbIBHASE (DYHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMM, TIepBas U BTOpas MPOU3BOJAHAS (PYHKIIUU, T€OMETPUUECKUNA U
(u3nueckuif CMBICI TPOU3BOJAHON, TMepBOOOpa3Has, OMpPENeIEHHbII
UHTETpall; yMEHHEe HaXOJUTh ACUMITOTHI rpaduka (yHKIUH; yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BENCHHUS, YacTHOTO U
KOMIIO3UIIMK (DYHKIIMI, HAXOAUTh ypaBHEHHUE KacaTelbHOM K Tpaduky
(GYHKIMHM; YMEHHE HaxOIUTh IMPOU3BOJIHBIC DIEMEHTAPHBIX (YHKIUN;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO ISl HCCIEAOBaHUS (DYHKIIHHA,
HaXOJWTh HAWOONbIINE W HANMEHbIIWE 3HAuUeHUs (PYHKUUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJB30BAaHHEM allllapara MaTeMaTH4YeCKOTO
aHallM3a; MPUMEHATh MPOU3BOJHYIO IS HAXOXKICHHUS HAUTYYIIEro
peuieHuss B NPUKIAAHBIX, B TOM YHCIIE€ COLUAIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IUIOMaanu 1 00BEMBI (bI/Ipr C IOMOIIIBIO




HUHTCTpalia; MPUBOJUTH HNPUMCPbBI MATCMATHYCCKOI0 MOJACIIMPOBAHUA C

noMoIIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpapuk GpyHKINH, 0OpaTHAs HYHKIMS,
Komno3uiusi (GyHKUWH, auHEWHas (YHKUOWSA, KBaapaTHdHas (QyHKIMS,
panmoHanpHas (yHKOMSA, cTerneHHas (QYHKOHSA, TPUTOHOMETPUYECKHE
(GbyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKIMH, TOKa3aTelbHAs U
norapupmuueckas (QYHKIUH; YMEHHE CTPOHWTH TpPapUKH H3YyIEHHBIX
(GyHKUMH,  BBHIMOJNHATH  npeoOpa3oBaHusi  TpapukoB  (YHKIH,
WCTIONH30BaTh TPApUKH IS U3y9eHHUST MPOIIECCOB M 3aBUCUMOCTEH, TPH
pelIeHnn 3a1ad U3 APYruX Y4eOHBIX MPEIMETOB W 3a/a4 U3 peabHON
KU3HU; BBIpOKATh (QOPMYyJaMH 3aBUCHMOCTH MEXAYy BEIUYMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpaduku (PyHKIMI A5 pelleHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C MapaMeTpamMH;, H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CHUCTEM

YMeHne pemath TEKCTOBBIE 3aJaud PAa3HBIX TUIIOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM M YacTH, Ha ABWKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4¥l U3 00JacTH yNpaBJieHUs JUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBISATh BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA U HUX
CUCTEMBbI II0 YCJOBHMIO 3aJlauM, MCCJIEN0BATh IMOJYYEHHOE peUIeHHEe U
OIICHUBATh MPaBAONOJOOHOCTh pPE3yIbTATOB, YMEHHUE MOJEIUPOBAThH
peayibHbIE CUTYyallud Ha S3bIKE MATEMAaTHKH; COCTABJISATH BBIPAKECHUS,
ypaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHIO 33]]auH, UCCIIEI0BATh
IOCTPOCHHbIE MOJEIH C HCIOJb30BaHUWEM ammapara aiareopsl,

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUSIMHU: cpefHee apudMeTHdecKoe, Mearana,
HauboJIbllIee U HAUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAaHJapTHOE
OTKJIOHEHUE YHCIOBOro Habopa; yMeHUEe HU3BJIEKaTh, HHTEPIPETHUPOBATDH
uH(bOpMaIIMIO, IPEACTABICHHYIO B Ta0NIMIIAX, HA AUAarpaMMax, rpadukax,
OTpaXKaroIIyl0 CBOMCTBA pealbHBIX MPOIECCOB U ABIECHUN; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TabMUI] W JAuWarpaMM; HCCIeI0BaTh
CTaTHCTUYECKUE JaHHbIe, B TOM YHUCJIE C MPUMEHEHHEM TrparuecKux
METOJIOB U AJIEKTPOHHBIX CPE/ICTB; IpapuuecKu UCCIe0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IOMOLIBIO JUuarpaMm pacCCuBaHUus 1 JIMHEHHOM perpeccun

YMeHue OnepupoBaTh IOHATHUAMH: CIydalHBIA OIBIT U CIy4alHOeE

COGLITI/IG, BEPOATHOCTDH cnyqai/'IHoro COGLITI/IH; YMCHUC BBIYUCIIATH




BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUYECKUX METOAOB; MPHUMEHSTh
(GopMyNBI CIOXKEHUST M YMHOXXCHHS BEPOATHOCTEH, (GOpMyny IMOITHON
BEpOATHOCTH, opmyny beprymnnmn, komOuHaTOpHBIE (aKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; yMEHHE OIEPUPOBATH
NOHATUSIMH: CIydaiiHas BENUYMHA, pACIpE/eNeHue BEPOSITHOCTEH,
MaTeMaTH4eCKOe OXHUJAaHUe, IUCTEePCHs U CTaHIAPTHOE OTKIOHEHUE
CIIyYailHOH  BENMYMHBL, (DYHKIMHM pACHpeneNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOT0 ¥ HOPMAJIBHOTO PACIIpEIeNICHUN; YMEHUE
WCTIOJIh30BATh CBOWCTBA M3YUYEHHBIX pacTpeIelICHU ISl pEICHuUs 3a7ay;
3HaKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIINX YHCEI, METOJIbI BHIOOPOYHBIX
WCCIIe/IOBaHUI; yMEHHE NPHUBOJUTH TIPUMEPHI TPOSBICHUS 3aKOHA
OOJNBIINX YHUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SBIICHUSX; YMEHHE
OTIEPHPOBATH MOHATHUSAMH: COYETAaHHUE, NMEPECTAHOBKA, YHCIIO COUYCTAHUH,
YHCIO0  TEPecTaHoOBOK, OwHOM HpIOTOHa; yMeHHEe TPHUMEHATh
KOMOHMHATOPHBIE (DaKTBI M PACCYKICHHUSI ISl pEIICHHsI 3a1a4; OI[CHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABISITh BEPOSITHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOTYIEHHBIN PE3ybTaT

YMeHue omnepupoBaTh IMOHATHUSMHU: TOYKa, TMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yTJIa, IIOCKUN YroJl, IBYrPaHHbII
yroJi, TPEXTPaHHBIN Yo, CKPELMBAIOLIUECS PSIMbIE, MapaIeIbHOCTh U
MEPHEeHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, Yroll MEXIy MpPsIMBIMH,
yroil MEXIy HpsIMOH U IUIOCKOCTBbIO, YTOJ MEXKIY IUIOCKOCTSIMH,
paccTosiHUe OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE MEXIy HIPSIMBIMU,
paccTosiHUE MEX[IY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPHU PEIICHUU
3a/1a4 M3y4yeHHbIE (PaKThl U TEOPEMbI IJIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB OKPYXAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTUYECKUE
MOJIETIM C TMOMOUIBI0 TEOMETPUUYECKUX MOHATHM M BEIUYMH, DPEUIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4U
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YMeHue omnepupoBaTh MOHATUAMH: IUIOIAAbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'pPaHHMK, MPaBWIBHBI MHOTOTPAaHHHUK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajuienenurnes, Mpu3Ma, NUpamMuja, (urypa U TMOBEPXHOCTb
BpallleHHs, WIMHIpP, KOHYyC, Iap, cdepa, Mmiomags chepbl, MIomab
MOBEPXHOCTU MNHUPAaMUJbI, NPHU3MBI, KOHyca, LWINHApa, 00bEM KyOa,
HOPSMOYTOJIBHOTO Mapajiesienune a, MUpaMHIbl, MPU3MbI, LINHApA,
KOHyca, I1apa, pa3BEpTKa NOBEPXHOCTH, CEUYEHUs KOHyca U LIMIUHAPA,

nmapalyiIeJIbHBIC OCH HWJIM OCHOBAHWUIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicsi cdepbl, LHWIMHAPA, KOHYCa; yYMEHHUE CTPOUTH CEUYCHHE
MHOTOI'paHHUKA, N300paXkaTb MHOTOTPAaHHUKH, (PUTYPHl U TOBEPXHOCTH
BpAllEHUs, UX CEYECHUS, B TOM YHCIIE C IIOMOILBIO AIEKTPOHHBIX CPENCTB;
yYMEHHUE MPHUMEHSTh CBOWCTBA TE€OMETPHUECKUX (PUTYpP, CaMOCTOSTEIHHO
(hopMyTHpOBATh ONpEaeTICHIS U3y4aeMbIX (PUTYpP, BBIIBUTAaTh THIIOTE3HI O
CBOMCTBaX M MNpPU3HAKAX IEOMETPUYECKUX (puUryp, oOOCHOBBIBATH WM
OTpOBEpraTh MWX; yYMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp mo
pPa3IUYHbIM [PU3HAKAM, BBINOJHATH HEOOXOJUMBIE JOIMOJHUTEIbHbBIC

MOCTPOCHUS
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YMeHune omnepupoBaTh IMOHATHSIMHU: JIBWKEHHE B  IPOCTPAHCTBE,
napajIeIbHBIA MEPEeHOC, CHMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHHe NOA00UsA, MOJ00HBIE (UIYpBI; YyMEHUE
pacrio3HaBaTh paBHBIE M TOAOOHBIE (HUTYPHI, B TOM YHCIIEe B MPUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIB30BATh FTEOMETPUIECKUE OTHOIICHUS ITPH
pelIeHNH 3a/1a4; HaXOJUTh T€OMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
IJI01[a/1b, 00BbEM) MPH PEIIEHUH 3a]a4 U3 IPYrux y4eOHbIX IPEIMETOB U
W3 peajbHOW JKU3HM;, YMEHHE BBIUUCIATH I'€OMETPUYECKUE BEITUUYHMHBI
(mmuHa, yroJs, miomangb, 00BEM, TUIOMIAAb TMOBEPXHOCTH), HCHOJB3Ys
M3y4YeHHbIE (HOPMYJBI U METOJbI, B TOM YHCJE: IJIOLAaAb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCA, IMWJIMHIPA, TUIOMIaas chepbl; 00bEM Kyda,
MPSIMOYTOJILHOTO ~ MapajUieNienunesa, MUPaMUAbl, MPU3MbL, [UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMMU: IIPAMOYIOJibHasA CUCTEMA KOOPAHWHAT,
BCEKTOP, KOOpAWHATBl TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCEKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIIO, PasjIoKCHHUE BEKTOpa II0 6331/10}7,
CKaJILIPHOC IMPOU3ZBEACHUEC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI MCKIAY
BCKTOpAaMHU; YMCHHEC UCIIOJIb30BATh BCKTOPHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

I pCHICHUA TCOMETPUUCCKUX 3a/1aY U 3aiaY JPpYIrux y‘IC6HBIX npecaIMCTOB
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YMeH#ue BBIOUpaTh MOAXOAAIINN METO JUTSl PEIICHUS 3aa91; TOHUMAaHHE
3HAYUMOCTH MaTEMaTHKH B HM3yYCHHH TMPUPOTHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBIICHUW; YMEHHUE paclio3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTHKHU B HCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPHI MATEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMAaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajIbHOU cTeneHu. JlefcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTs! 1 BEKTOPBI




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

1. Maremaruka. Anrebpa 1 Hadaima MareMaTu4aeckoro aHanmmsa: 10-i kmace: yriryOonEéHHbIH
ypoBeHb : yueOHuk / A.I.Mep3nsik, [[.A. Homuposckuii, B.M. [lonsikos. — 9-e u3n., crep. —
Mocksa: [Ipocsemenune, 2025. — 476 c.

2. Maremaruka. AnreOpa 1 Havyajia MaTeMarndeckoro ananmu3a: 11-it kimacce: yriyOneéHHbII
ypoBeHb : yueOHuk / A.I.Mep3nsik, [I.A. Homuposckuii, B.M. Ilomsikos. — 8-e u3n., crep. —
Mockga: [IpocBemenue, 2025. — 412 c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



Jlucer
KOppPeKTUPOBKHU Padoueil mporpamMmMsbl o npeaMety «Pycckuii sA3u1k»

Kaacce
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KOPPEKTHPOBKH
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CoriacoBaHue,
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U3MEHEeHHUH

(noonucw
3amecmumenst

oupexmopa no
VBP)

IIpumeyanue




