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HOACHUTEJIBHAS 3AIINCKA

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

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

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

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

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

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



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

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

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



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

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

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



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

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

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

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

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

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

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

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



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

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

DYyHKIUHN U TPaPUKHU

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

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

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

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

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIeAOBaTeNbLHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yOwiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHkmK. OnpeneneHue, reoMeTpUYECKUil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

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

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 cTeneHH W3 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-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



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

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pELIEHU 33724 C IapaMETPAMMU.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mpou3BOAHON K MCCIEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

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

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO O0IIEeCTBA, TPEACTABIECHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTWKEHHUH B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JOCTUKEHHUIN HAYKHU U IESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3IOPOBOE IHWTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

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



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COLUAIbHOU
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(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3ALIUU, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MaTEMaTUYECKOMN
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1€ ICTBUSA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPaBHEHHSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHUS, BBIOUPATh HauOoIee MOAXOASIIUN ¢ YUETOM CAMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, aApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITEIbHO (HOPMYJIMPOBATHL OOOOIIEHUS W BBIBOJABI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

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 UHTEPIIPETUPOBATH MHGOPMALIMIO PA3IMYHBIX BUJIOB U (OpM
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS 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 PE3ybTarT;

B XOJI¢ OOCYXXJICHHS 3aJilaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh PAa3HOTIACHS, CBOM BO3PAKCHHUS;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPU PEIICHUH 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTYIKCHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOAWTh OIINOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUIAHMPOBATh OPraHU3aIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
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), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJIUHUPOBATH
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 PE3yJbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEUCTBUTENbHBIX YHCEN, MOJYJIb AIEHCTBUTEILHOIO YHCIA;

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

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY 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;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHAILHBIM OKAa3aTEeJIeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs pPaIlMOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera mis
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUIA PELIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHMS
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HppAlMOHAIbHBIC, MOKA3aTeIbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MUCIOJIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOYKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJbllee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (yHKIUM OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

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

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA U TpaduKH, HCIOJIB30BaTh MX TpadUKU JJIs pPEIICHUS
YpaBHEHUM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU peUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reOMeTpUIecKasi POrpeccHsi, TMHEWHbIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

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

CBOOOJHO OIEpPUPOBATH TMOHATHEM: (PYHKUMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

BBIUUCISATh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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 SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, I0KA3aTEeIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

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

Yucia ¥ BBIYUCJICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: HATYPAILHOE U IIEJI0€ YHCII0, MHOYKECTBA
HATypaJbHBIX M LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULHOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOW (opMe, BHIOIHATH apU(PMETHUECKUE ONEPaluu ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOIO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

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

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHSI 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
BBIDA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HUX CHUCTEMBbI 10 YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

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

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

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

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

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKHUX, 3a7a4ax, sl ONpeaeIeHus
CKOPOCTH M YCKOPEHUS MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpagukom;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Kontpoarueie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBabie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMAaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaensie | Hpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapuPMUUECKUX 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 | - pakririeckue u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MHO3K€eCTBO, ONepaluy HaJl 1
MHOKE€CTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTuko-
3 MHO>XECTBEHHOTO aIlrapara JJis perieHus 1
3a7a4
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUOANMUECKHIE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC TEPUOANICCKUE APOOH
6 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
3 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIC 1
Y UppanyoHaIbHbIEe YHCa
9 Apudmernueckue omneparuu C 1

JIEMCTBUTEIIbHBIMU YHCIaMHU




10

Monynbe A€UCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

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

12

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
JIpOOHO-palIMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PECIICHUSA TCJIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OJHON HEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHOTO4IEHBI C ETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpwuiia CUCTEMBI JIMHEHHBIX
ypaBHeHuH. Onpeaenurens MaTpULbl 2% 2,
€ro reOMETPUYECKHIA CMBICI M CBOMCTBA;
BBIYHCJICHHE €T0 3HAUCHUS

20

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




21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsnas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIe QYHKIIHH.
Komnosunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpazoBaHus rpaduKoB GyHKITUN

27

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

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dynkuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HaubOoubliee u HauMeHbllIee 3HAUCHHE
(GYHKLIMU Ha IPOMEXYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeltHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA




DeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOEHHE TPAPUKOB ITHX (PYHKIIHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHast GyHKIMS C HATypaJIbHBIM U

35 LeIbpIM NnokazareneM. E€ cBoiicTBa 1
rpaduk

36 Kontponshas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApubMeTnuecknii KOpeHb HATYyPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHUI,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIUX CTEIIEHU U KOPHU
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pEUICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Wppannonanssele ypaBHeHH. OCHOBHBIE

43 METO/IbI PELICHHS] HPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppaMOHAIIBHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHAIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HWPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHs N-O CTENeHN

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

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
Kontponbnas padota: "CBolicTBa u

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 MOKa3aTeIeM U
e€ CBOMCTBA

55 IToxa3zaTtenbHast GpyHKIHMA, €€ CBOICTBA U

rpaduk




Ncnonb3oBanne rpaduka GyHKIUN A5

56 . 1
pelIeHUs ypaBHEHUH

57 Ncnonb3oBanue rpaduka GyHKINAN 115 1
peuleHus ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHSI TOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHSI TOKA3aTeIbHBIX 1
yYpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/IBI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU

61 Kontponbnas 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 M HATYpAJIbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTJOTAPU(MBI 1

67 [IpeoOpa3oBanue BbIpasKEeHUH, 1
coJieprKalux Jorapugmal

68 [IpeoOpaszoBanue BhIpasKEeHUH, 1
coJiepsKalux Jorapudmal

69 [IpeoOpa3oBanme BEIpasKEHUH, 1

coJiepKaluX JOTapu(pMsbI




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

70
U Tpadux

71 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA
U Tpadux

79 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIUM A5
peuieHust ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

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

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHH
JlorapudmMudeckue ypaBHCHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHIM

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHH

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jnorapu(pMUUECKUX ypaBHEHHIA
KonTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOTO apryMmecHTa




ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHUHYC ¥ apKTaHT'€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX
(yHKIMI 4UCI0BOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPUYECKHUX
(YHKIIMI YHMCIOBOTrO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

g7 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIbl

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIbl

89 OcCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX
BBIPAKCHUH

o1 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX
BBIPOKCHUHN

92 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpOKCHUHN

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIpAXKCHUI

94 Perienne TpUroHOMETPHUUECKUX

ypaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

95 .
ypaBHEHUI

9 Pemenune TpuroHoMeTpuiecKux
YpaBHEHUU

97 Pemenue TpuroHoMeTpuiecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTprudecKux
YpaBHEHUU

99 Pemenune TpuroHoMeTprudecKux
YpaBHEHUU

100 Pemenue TpuroHOMeTpHUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETPHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS "
[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 ApudmMernueckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 BbeckoneuHo yObIBaroras
reoMeTpHyIecKas Mporpeccus

107 Cymma OeckoHEYHO yObIBaroIIen

reOMeTqueCKOﬁ nporpeccuu




JIMHENHBIN ¥ SKCIIOHEHIUAJIBHBIA POCT.

108
Hucno e. Popmyna CI0KHBIX POLIEHTOB

109 JIMHENHBIN ¥ SKCIIOHEHMAIIbHBIA POCT.
Hucno e. Popmyna CIOKHBIX POLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peanbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 Kontponsnas padoTa:
"[TocnenoBaTebHOCTH U TIpOrpeccun’”

112 HenpepriBHbIe (QyHKIINHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

117 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB [ PELICHMUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUH U1 peleHus 3a1a4

121 [lepBas u BTOpas Npon3BoAHbIE GYHKIUU




122 OHpCI[CJICHI/IUe, TE€OMETPHYECKUN CMBICTT 1
MIPOU3BOTHOM
123 OnpeﬂeneHHf, (bU3HYECKUI CMBICIT 1
MIPOU3BOTHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIUN
125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIUN
126 [Ipon3BoaHBIE IIEMEHTAPHBIX (QYHKIINH
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKUINN 1
128 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH
129 [Tpou3BotHAS CyMMBI, IIPOM3BEACHHSI, 1
YaCTHOTO U KOMMO3UIMH (QYHKIUI
130 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, 1
YaCTHOTO U KOMMO3UIMH QYHKIIUI
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBuenus"
133 [ToBTOpEeHUE, 0600IICHNE, 1
cucreMarusanus 3HaHui: "Oyukuun"
134 Hrtoropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa
136 [ToBTOpEHME, O606IL[CHI:IC, 1
cUCTeMaTH3aIls 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yYHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

13

[Ipumenenre mpou3BOIHOM IS
HaxO0JKJICHUS HAMITYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

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

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 331aHHOTO (GopMyIIoi nin
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyION Win
rpadpuKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust GyHKImiz

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HBIX
[TepBooOpa3HbIe N1EMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXaCHUS
MePBOOOPA3HBIX
[TepBoOoOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXKaEeHUS
MepBOOOPA3HBIX

26 HuTterpain. ['eomerpuyeckuii cMbICIT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnuna

)8 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTErpana s

HaX0XJACHUS IJIOIaiel TUIOCKUX QUryp




[IpuMeHenue uHTerpana s

30 HaXO0XJCHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTuyeckoe MOAEIUPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
i depeHInanbHbIX YpaBHEHHH

34 KonTtponsHas padota: "IlepBooOpazHas u
nHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIHUU, UX
CBOICTBa U rpaduku

38 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 yYpaBHEHUH C OMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPYIKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruiecKux
HEPaBEHCTB

46 Pemenue TpuroHOMeTpUUECKHX
HEPaBEHCTB

47 Pemenue TpuroHOMeTpHUUECKHX
HEPaBEHCTB
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJbHbIX HEPABEHCTB

50 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS

J'IOFapI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

>4 norapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HCPABEHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHATEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OCHOBHBIE METOIBI PEIICHUS
MppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppalMOHANIbHBIX YPaBHEHHM
62 I'padmyeckue MeTo bl pereHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTo bl pereHus
MOKa3aTeIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl pereHus
JIorapu(pMUUECKUX ypaBHEHHHA
66 I'padmyeckue MeToab! peneHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeToabl peneHus

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




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTponbHas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (GOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue omnepaiuu ¢
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAaMU

77

I/I306pa>I<eHHe 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 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 pemeHust PU3MIECKUX U
reOMETPUUECKUX 3a/1a4

82 KonTponsnas pabora: "KomriiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nensie yncna

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LeJIBIX YnCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

a8 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYIIO

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

91 LEJIBIX Yncell: aropuT™ EBknuaa s

peUICHHUA 3ada4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

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

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBPHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MppaIMOHAIBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

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(pMUIEeCKUX
yYpaBHEHUH

101

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




pa3nuyHbIX 007acTeil HAYKH U peaTbHOM
JKU3HHU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKW3HHU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

104

KonTtponbHas padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHeHUI"

105

PanmonanbHble ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpPAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatmonaibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

IlokazatenbHbIC YpaBHCHN,
HCEpPAaBCHCTBA C IIapaMETpaMu




111

TlokazaTenbpHBIE CUCTEMEI C
rnapameTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuueckne CUCTEMBI C
napaMmeTpamMu

114

TpuroHomeTpuuecKre ypaBHEHUs C
rapameTpamu

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuroHomeTpr4eCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpamu

119

HOCTpOGHI/Ie 1 UCCICAOBAHUC
MaTCMaTHYCCKHUX MOI[CJ'IGﬁ PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOILIIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KonTponeHas padoTa: "3anaun ¢
napaMmerpamu’

121

[ToBTOpenue, 06061IeHNE,
cUcTeMaTu3anvs 3Hauui: "YpaBHeHus"




122

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

123

[ToBTOpEenue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpenue, 060611eHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

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

128

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

129

[ToBTOpEeHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuili: "Murerpan u
ero npumMeHenue"

131

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

132

[ToBTOpEeHue, 06061IeHNE,
cucreMarusanus 3HaHuii: "Oyuxuun"




133 [ToBTOpEHue, 060061ICHNE, 1
cucreMaru3aius 3Hanuit: "Oyuxknun"
134 Wrorosas koHTposbHas paboTa
135 Hrorosast KOHTpOJbHAS padoTa 1 1
136 [ToBTOpEHME, 0606meHI:Ie, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh MOHATHAMHU: PALMOHATIBHOE M JIEHCTBUTEIHBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 Bemonaate  apudmMeTnueckue  omepanud ¢ palMOHAIBHBIMH |
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BemonaaTe  mpuOMIMKEHHBIE — BBIUMCICHHS, HCIONB3yS  IpaBWIIa
' OKpYTJICHUSI, IeJIaTh TPUKUAKY M OIICHKY pe3yJIbTaTa BRIYUCICHUI
OmnepupoBaTh NOHATHSIMH: CTETIEHB C IIEJIBIM MTOKa3aTeNeM, CTaHJapTHAS
14 (dhopma 3amucu IEeHCTBUTENILHOTO YKCia, KOPEHb HATYpaJbHOM CTENEeHU;
' HCIO0JIb30BaTh MOIXOASAIIYI0 GOpMY 3alTUCH JEHCTBUTENBHBIX YUCEN VIS
pelIeHns MPaKTUYECKHUX 3a]au U MPECTaBICHUS JaHHbBIX
OnepupoBaTh NOHATHUSMU: CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO
1.5 yrila; WCIOJIb30BaTh 3alliCh IPOU3BOJBHOTO YIJIa dYepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paluoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
99 BoinonHate npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH H
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BoinonHaTs mpeobpa3zoBaHus ENbIX, PALMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDOKEHUI W peliaTh OCHOBHBIC THIIBI [ENbIX, PAIMOHATIBHBIX U
UPPALMOHATILHBIX YPABHEHHUI U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHMsI U HEpaBEHCTBA JUI PELICHHUsS MaTeMaTHYECKUX
' 3aJa4 M 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U pealbHOW )KU3HU
MojenupoBaTh peajibHble CHUTyallUM Ha S3bIKE anredpbl, COCTABIATH
2.5 BBIPA)XEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 33J[auMl, UCCIIEI0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKH




OmnepupoBaTh NOHATHAMU: (QYHKIHSA, CIOCOOBI 3agaHus (QYHKIIHH,

3.1 o0nacTe ompenereHUs W MHOXKECTBO 3HAueHWH (yHKUUH, Trpaduk
(GyHKIMHU, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OmnepupoBaTh MOHATHAMU: YETHOCTh M HEUYETHOCTb (DYHKIUH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHNs ypaBHEHUN
34 Ctpouth W uMTaTh TpapuKH JHUHEHHON (YHKIMH, KBaIpPaTUIHOU
' (GyHKIMH, CTENeHHOHN (PYHKIIMHU C IIETBIM MOKa3aTeneM
Hcnonw3oBathe rpaduku (YHKUUKA [JJIs1 WCCIEAOBAHUS TPOLIECCOB H
35 3aBHCHMOCTEH TPHU pEeIIeHUH 3a/ad W3 JPYruX y4eOHBIX MPEAMETOB H
' peambHOW  JKM3HHW, BBIpaXaTb (QOpMyJamMH 3aBUCHMOCTH  MEXKIY
BEJTMYNHAMH
4 Hauana matemaTnyeckoro aHanmsa
41 OmnepupoBaTh MOHATHAMH: TIOCIIEAOBATENFHOCTh, apH(pMeETHIECKass |
' reoMeTpUIecKast IPOTrpeccuu
OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBaIOIIas TeOMeTpHYecKas
4.2 mporpeccusi, CcyMMma O€CKOHEYHO yObIBalollel reoMeTpudecKoi
MPOTrpECCUn
4.3 3amaBaTh MOCJIEIOBATEIFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCIEAOBATEIBHOCTEd M MPOTPECCUU IS
' peleHus pealbHbIX 33aa4 IPUKIIaJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPAILIUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM ammapar JAjis  OIMCaHUs
5.2 peabHBIX IPOLIECCOB U SABJICHUN, IPU PELLICHUH 33]4a4 U3 IPYTUX YUeOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  NOHATUSMH:  OIpEJEIEHUE, TEOpeMa,  CIEICTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpoOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna v BEIYMCICHUS
OnepupoBaTh MOHATHUSAMHU: HaTypaJlbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIEIMMOCTH IIEJBIX YHCEeN, pa3joXKEeHHWe 4YHcia Ha MpPOCThbIe
MHO>KUTENH JUI pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAIBHBIM MOKa3aTeIeM




1.3

OmnepupoBaTh HOHATHAMHU: JIOTapU(HM YUCIIA, JECATHUHBIC U HATYypaJIbHbIC
Jorapupmbl

VYpaBHEHHUs U HEPABEHCTBA

2.1

[IpumensaTh cBOWCTBAa CTENEHU Uil IPeoOpa3OBaHUs BbIpAXEHUH,
OIIEPUPOBATh MOHATHAMH: II0KA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB

2.2

Bemonaate npeoOpa3oBaHusl BBIPAKEHHUH, COACPIKAIINX JIOTapu(MBI;
OTIEpUPOBAThH MOHATHUIMMU: JIOTAPU(PMUUECKOE YPABHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHAMM: CUCTEMA JTUHEHHBIX ypaBHEHUH U €€ PEIlIeHNUE;
HCIIONBb30BATh  CHCTEMY JIMHEMHBIX YPaBHEHMM JUIA  PEIICHUS
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHMss NpPOCTEMINMX  CHUCTEM M COBOKYIHOCTEW
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peanbHbIE CHUTYaIlMd Ha S3BIKE alreOpbl, COCTABIATH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI MO YCJIOBHIO 3a/1auH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJIEIM € HCIOJIb30BAHUEM ammapara
anreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh MOHATUSAMH: TEpPHOANYECCKAas (YHKIHS, TPOMEKYTKA
MOHOTOHHOCTH (DYHKITUH, TOYKH IKCTpeMyMa (YHKIIMH, HauOOJIbIIee U
HaMMEHbIIee 3HaUCHHs (PYHKIIUU HA IPOMEKYTKE; UCIOIB30BaTh MX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: IpaQUKU MOKA3aTEIbHOM, JOrapuMUIecKoit
U TPUTOHOMETpUYEeCKUX (YHKIUN; M300paxkaTh MX HA KOOPAMHATHOMN
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHH U HEPABEHCTB

3.3

N300paxxaTh Ha KOOPAMHATHOMW IUIOCKOCTH TIpadUKd JMHEHHBIX
YPAaBHEHUN M HCIIOJIB30BATH MX JUI1 DPELICHUS CHCTEMBbl JIMHEWHBIX
YpaBHEHUI

3.4

Hcnonb3oBaty rpaduku (QyHKUIUNA A7 HCCIEIOBaHHS IPOILIECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX TUCIUIUIMH

Hauana maTemaTnuyeckoro aHanmsa

4.1

OHepI/IpOBaTL MOHATHUAMU: HCUPCPBIBHAA (I)YHKI_II/ISI, IMpOU3BOAHAs
(I)YHKI_II/II/I; HCIIOJb30BAaTh FCOMeTpI/I‘IeCKI/Iﬁ 151 (I)PBHHGCKHﬁ CMBICJI
HpOHSBO,[[HOfI JUI PECIICHUS 3a1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYUCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHS, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonp3oBaTh MPOU3BOJMHYIO JUIS  MCCIENOBaHUS  (YHKUMH  Ha
MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHATH Pe3yIbTaThl UCCIEAOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOAHYIO JJId HAXOXACHUSA HAWITYYIICTO PCIICHHA B

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

45 OmnepupoBaTh NOHATHSAMH: TEpBOOOpasHas M MHTETpall; MOHHUMATh
' reOMETPUYECKU 1 (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBoOOpa3HbIe 3JIEMEHTapHBIX  (QYHKIUH, BBIYUCIATH
' uHTerpa o Gopmyie Hetorona — Jleiibuuma

4.7 Pemrats npukinagHsie 3a1a4u, B TOM YUCIE COLUAIBHO-3KOHOMHYECKOIO U

(bHU3UYIecKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE U JIECSITUYHBIE JApOOM, MPOLEHTHI,
OECKOHEUYHBbIE  MEepHoJMYecKue  Apodu.  ApudMmeTHueckue  Oomepaluud  C
1.1 | pauMoHaNbHBIMU UYHCIAMM, IPEOOpPa30BaHUSI YUCIOBBIX BbIpakeHUH. [IpumeHenue
npo0Oeil ¥ MPOIEHTOB [yl pEelIeHMs] NMPUKIAJAHBIX 33Jad M3 pa3jIMuHbIX OTpacieu
3HaHUHM U PEATBHOM )KU3HU
JeictBuTenbHble  4YHCla.  PallMOHATbHBIE W HPpAlMOHAIbHBIE  YHCIA.
1.2 Apudmernueckue ormnepanuu ¢ JeHCTBUTENbHBIMU uHciaMu. [lpuGnmxénnbie
BBIYMCIICHUS, PaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp c nensiM mnokasareneMm. CrannmaptHas dopma 3amucH JeHCTBUTEIHHOTO
1.3 | wumcna. Mcnons3oBaHue noaxojsiieid (pOpMbl 3alUCU JEHCTBUTENbHBIX YUCEN IS
peleHus MPaKTUYECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJIbHOW cTeneHu. JlelicTBus ¢ apudmeTHaecKuMu
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCHMHYC U TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0Opa30BaHMS
99 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPAKCHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Merton
UHTEPBAJIOB
2.4 | Pemenue neibix U IpoOHO-pAlIMOHAIIBHBIX YPAaBHEHHUH U HEPABEHCTB
2.5 | Pemenue uppanyioHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YpaBHEHHM
57 IIpumeHeHNne ypaBHEHNH U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3aJa4
' U3 pa3InYHbIX 00JIacTe HAyKN U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amaHus ¢yHkuuu. ['paduk ynxnuu. B3aumuo oOpaTHbIE
' byHKIMH
3.9 OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH GQyHkumu. Hymm QyHKum.

[TpoMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas QyHKIUS C HATYPaJIbHBIM U IIENIbIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 TpuronomeTpuyeckasi OKpY>KHOCTb, ONPEACIICHUE TPUTOHOMETPUUYECKUX (DYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBATENbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudmernueckas ©W TeOMETpUYecKas mporpeccud. beckoHedHO yObIBarommas
4o | TEOMETpUHECKas MPOrpeccus. CymMma OeckOHEYHO YyObIBalOIIEW IeOMETPUYECKOU
' nporpeccuu. DopMyiia CIOXKHBIX MPOIEHTOB. Vcmosib30BaHME MPOTPECCUU IS
pENICHHs pealTbHBIX 33a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omnepanuud HajJ MHOXecTBamu. Jlmarpammbl Oiinepa — Benna.
5.1 | TlpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO armapara s OINUCAHUS pPealbHBIX
MIPOIIECCOB | SIBJICHUH, PH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 Onpenenenue, Teopema, ciaeCTBUE, J0Ka3aTE€IbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpKEHUN, COIECPKAIINX JOTAPHPMBbI
99 [IpeoOpaszoBanue BEIpaKEHUI, COAEPIKAIIUX CTENIEHH C PAIlMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl JHHEWHBIX YpaBHEHHH. PernieHne NpUKIaAHBIX 3a7ad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH paIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTHYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JaCTel HaAyKU U pealbHOM KU3HH
3 OyHKIMH U TpaduKH




Oynkius. [lepuoanyeckue ¢ynkuuu. [IpoMexyTkKm MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MUHUMYMBl (QyHKIMH. Hambonpliee M HauMeHbIee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnonp3oBanue rpadukoB GYHKIUN JUTS pEHICHUs] YPaBHEHHUN 1 JIMHEHHBIX CHCTEM
Ucnonw3oBanne rpadukoB (GYyHKIUNA UIT  UCCIEAOBAaHUS TPOILIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpPblE€ BO3HUKAIOT IpPH PELIEHUM 3a/1ad U3 JIPYrHX Y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanusa

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

4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NYECKUI CMBICT IPOU3BOJHON

43 [IpousBosHble 31eMeHTapHBIX (yHKIMH. DOopMynbl HaX0XKAECHUS MPOU3BOJIHOM

' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMMA

[IpumeHeHre NPOM3BOAHOM K UCCIIEOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxnenne HanOobpIIero 1 HaMMEHbIIero 3HaYeHus! PyHKIUU Ha
OTpe3Ke
[IpumeHeHne NpoU3BOAHOM /I HAXOXKICHHSI HAMITYUIIEeTO PEeIIeHUs B TPUKJIIaIHbBIX

4.5 3a/auax, IS OMpENeJeHUs CKOPOCTH TIpoliecca, 3aJaHHOTO (opmyson wim
rpagukoM

4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX

4.7 HHTerpain, ero reoMeTpuiecKuii U GU3MIECKHU CMBICI. Berunciaenue naTerpaia mo

dbopmyne Hetorona — JleitOanma




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MeromgamMu JIOKa3aTeNIbCTB, aJTOPUTMAMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHSTUSMHU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIEJICTBHE, CBOICTBO, MpPH3HAK, JIO0Ka3aTEbCTBO,
PaBHOCHJIbHBIE (POPMYIUPOBKU; IPUMEHSTDH UX; YMEHHE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYeCKOU UHAYKIUH,
MIPOBOAWUTE AO0KA3aTCIIBHBIC PACCYXIACHUA TIIpH PCIICHUH  3ajad,
1 OLICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYXKICHUM; yMEHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallMH Hal
MHO)KECTBAMH; YMEHHE WCIIOJbh30BAaTh TEOPETUKO-MHOKECTBCHHBIN
armapar Jyisi OMCaHHsI PEaTbHBIX IPOIIECCOB U SBICHUH U NP PEIICHUH
3aJa4, B TOM WYHCJIEe U3 JPYruX Yy4eOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATHUAMHU: Tpad), CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IIOHATHUAMH: HATYpaJIbHOC 4YHCJIO, LEJI0E 4YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciJia, CHUHYC, KOCHHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOAYJINO, PpalHOHAJIIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXECCTBaA HAaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JIEUCTBUTEIIBLHBIX qucell; yYMCHHC  HCIIOJIb30BAaTh
IMPU3HAKNU IOCIIMMOCTH, HalMEHbBIINN O6H.[I/II71 JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna npu pelICHNUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTCEMaMH CUHNCJICHHA, YMCHUC
BBIIIOJIHATh BBIYHCJICHHE 3HAYCHUM U npeo6pasoBaHH51 BLIpa)KCHI/Iﬁ CcO
CTCIICHAMHA H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMU: IMOCICAOBATCIIBHOCTD,




apupmMeTHIecKas IpoTrpeccusi, FTeOMETpHUIECcKasi IpoTrpeccusi, 0eCKOHEYHO
yObIBaroIasi ~ T€OMETpHYEcKass  IMporpeccus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hopMyIT;
YMEHHME ONEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apIYMEHT KOMIUIEKCHOTO 4Hcia, popma
3aMcHU KOMILJIEKCHBIX 4Hces (FeOMETpUYecKas, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOHU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPHBOJUTH TPHUMEPHl  HCIOJIH30BAHUS
KOMIUIEKCHBIX YHCEIN; OTIEPUPOBATh MOHIATHUSAMHU: MaTpuia 2x2 u 3X3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: pallMOHAIbHbBIE, UPPALMOHAIIbHBIE,
MOKa3aTeabHble, CTENEHHBIE, JIorapu(PMUUEecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE ONEpUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUeE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHHWH M HEPAaBEHCTB, PaBHOCHIBHOCTH
ypaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IOMOINBI PA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUsS, HEPABEHCTBA M CHUCTEMBbl C [apaMETpPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBarh MOHATHAMHU: (YHKIMS, YETHOCTb (YHKIIHU,
HEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HAanOOJIblIee U HaUMEHbIIee 3HAYCHUs
(GyYHKIIMY Ha TPOMEXYTKE, HeNpepbIBHAsSI PYHKIMS, aCUMITOTHI Trpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas Mpou3BoHAs (QYHKIIUH, TEOMETPUYECKUI U
(u3nueckuif CMBICI TPOU3BOJHON, MEpBOOOpa3Has, OmpenenEéHHBIN
UHTETpall; yMEHHWE HaXOJWUTh ACUMMOTOTHI rpaduka (YHKIMH; YMEHUE
BBIUUCIISATh MPOU3BOAHBIE CYMMBI, TIPOU3BEIEHHUS, YAaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(GyYHKIMHM; YMEHHE HAaXOJWUTh MPOU3BOJHBIC IIIEMEHTApHBIX (YHKIIHIA;
YMEHHME HCIOb30BaTh MPOU3BOJHYIO ISl HUCCIEeNOBaHUS (DYHKIIHIA,
HAaXOJWTh HaWOONBIINE W HAUMEHbIINE 3HAYeHHUS (PYHKIUH; CTPOUTH
rpaduky MHOTOUJICHOB C KCIIOJIb30BaHUEM armapara MaTeMaTHYeCKOTro
aHaln3a; TPUMEHSTh MPOU3BOIHYIO [UISl HAXOXKICHHS HAWIY4YIIETro
pelieHuss B NPUKIAJAHbIX, B TOM YHUCJIE COLUUATbHO-3KOHOMUUYECKHX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IJIOoImaanu 1 00BEMBI (pI/Il“yp C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GyHKIMs, KOMIO3UIMs (GyHKUMH, TUHEHHas (YHKIUS, KBaJpaTHYHAS
¢byHKIMS, panroHaIbHas byHKIHS, CTeTIeHHAs byHKIWMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMH, TOKa3aTenbHas W Jorapudmuyeckas (QyHKIUH; yMeEHHUE
CTpOUTH TpauKH W3y4EHHBIX (YHKIMH, BBIMOJHATH MPEoOpa30OBaHMUS
rpadukoB GYHKUMH, HCIOJIB30BATh T'paUKU JUIsl U3YUEHHSI TIPOLIECCOB U
3aBHCUMOCTEH, TIPH PEIICHUU 3a]ad U3 APYIHX y4eOHBIX MPEIMETOB M
3aa4d U3 peabHOM KU3HM; BHIPAXKATh (OPMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA U TpadMKu QYHKINHN [T pelICH U
ypaBHEHHI, HEPABEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA PEILICHNN YpPaBHEHU, HEPABEHCTB

U UX CUCTEM

VYMeHne pemniaTh TEKCTOBBIE 3a7aud Pa3HBIX TUIIOB (B TOM YHCJE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH YIPaBJICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBbl 1O YCJIOBHMIO 33Jayd, HMCCIEA0BATh MOIYYEHHOE pEUIeHHE U
OIICHUBATh MPaBAONOJOOHOCTh PE3yIbTATOB; YMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallUd Ha SI3bIKE MAaTeMaTHKH; COCTaBIIATH BbIPaXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA U MX CHUCTEMBbl IO YCIOBHUIO 3aJayd,
UCCIIEJIOBaTh IIOCTPOEHHbIE MOJENIM C KCIOJIb30BAaHUEM aIapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTndeckoe, MeIuaHa,
HauOoJIbIlIee U HaUMEHbIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsi, CTAaHAAPTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIMIO, TPECTABICHHYIO B TAOMUIaX, Ha AUarpaMmax, rpadukax,
OTPAXKAIOIILYIO0 CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIbIO TaOMUI[] U JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TrpapuuecKux
METOJIOB M  JJIEKTPOHHBIX  CPEJICTB; TpadUyecKu HCCIeAO0BaTh
COBMECTHBIE HAONIOJICHUS C TOMOIIBIO JHarpaMM pacCeUBaHHS U

JIMHEWHOM perpeccuun




YMeHHe OInepupoBaTh IOHATUAMM: CIy4alHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TIpaUUecKuX METOJIOB; MPUMEHSTH
(GOopMyIBI CIOXEHHUSI U YMHOXEHHS BEPOSTHOCTEH, (popMyiy MOITHOMN
BEpOSATHOCTH, hopmyiny beprymmm, komOuHaTopHbIE (PaKThl 1 HGOPMYIIHI;
OLICHUBAaTh BEPOSATHOCTH PEAJIbHBIX COOBITHI; yMEHHE OIEpUPOBATH
HNOHATUSIMU: CllydailHasi BEJIMYMHA, paclpeliesieHue BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OXHUAAHUE, AUCIEPCHUs U CTaHJAPTHOE OTKJIOHEHHE
CllydallHOM BEJIMYMHBI, (QYHKIHMU paACHOpPENeNIeHUss U IJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTeJIbHOT0O M HOPMAaJIbHOTO PACIPECIICHMUII;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX paCIpeleleHuil Juis
pelieHns 3ajayd; 3HaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIINX YHCEd,
METO/Ibl BbIOOPOYHBIX MCCIEAOBAHUN; YMEHHE NPUBOJUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OTNIEpUPOBATH MOHATUSMH: COUYETAHUE, TEPECTAHOBKA,
YUCJIO COYETAaHWW, YHUCJIO TEepPeCTaHOBOK, OMHOM HbIOTOHA;, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTBI U pacCyKIEHMS JJIs pEIIeHUs 3a/1a4;
OILICHUBATh BEPOSITHOCTH peanbHbIX  COOBITHIA; COCTAaBIIATH

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATHUSAMHU: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA yIrjia, I[UIOCKUHA yroJl,
NBYTPaHHBIA Yroj, TPEXTPAaHHBIN yroy, CKPEIIMBAIOIIHUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXIy MPSMBIMH, YroJl MEXIY HpSMONH M IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
OPSIMBIMHU, PACCTOSIHHE MEXAY MIIOCKOCTSIMH; YMEHHE UCTIONB30BaTh IPH
pellieHru 3a7ad u3y4eHHble (aKThl U TEOPEMbl MIIAHUMETPUH; YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIBI0 TEOMETPUYECKHX MOHATUH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATHUAMU: IJIOMIAAL (GUIYpbl, 00BEM (UTYpHI,
MHOTOT'pPaHHMK, MPAaBUIbHBIA MHOTOTPaHHUK, CEYEHUE MHOTOIpPAaHHMKA,
KyO, mapamenenunesn, Npu3Ma, OUpamuaa, ¢urypa ¥ MOBEPXHOCTh
BpallleHMs, LIINHAP, KOHYyC, 1ap, cdepa, miomans chepsl, MIOLaIb
MOBEPXHOCTU TMHPAMHJIBI, TPHU3MBI, KOHYCa, IMINHApA, 00bEM Kyoa,

OpsAMOYTOJIbHOTO Mapajuiejicnuncaa, MmupaMuabl, IIPU3MbI, HOUIWHIPA,




KOHYCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CEUCHUs KOHyCa M LIMIMHIPA,
Napajule]IbHbIE OCH WJIM OCHOBAHHWIO, CEYECHHME IIapa, IUIOCKOCT,
Kacaromasicss cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpaLICHUs, UX CEYEHUS, B TOM YHCJIE C [IOMOLIBIO IEKTPOHHBIX CPEJCTB;
yYMEHHUE MPUMEHATh CBOMCTBA re€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIILHO
(dbopMynHpoBaTh ONpeAeIeHU N3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3BI
O CBOMCTBax W MpH3HAKaX reOMETPUYECKUX (puryp, 000CHOBBIBATH WU
OmnpoBepraTh MUX; YMEHHE MPOBOAUTH KiIaccu(UKALUIO GUTYp 10
pPa3IMYHBIM TMPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JIOTOJHUTENbHBIE

MOCTPOCHUS
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VYMenne OINCpHUpOBaATh TOHATHAMMU: JIBHUXCHHUE B MMPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOA0OMS, MOJ0OHBIE (UTYPHI; yMEHUE
pacrno3HaBaTh paBHbIE U MOAOOHBIE (UTYpPbI, B TOM YHCII€ B MPUPOJE,
HUCKYCCTBEC, aApPXUTCKTYPEC, HCIIOJb30BATH T'COMCTPUUCCKHUEC OTHOIICHU A
MIPH PELIeHUH 3a7a4; HAaXOJUTh T€OMETPUYECKUE BETUUNHBI (JJTMHA, YTOJI,
IJI0TIA b, 00BEM) TIPU PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
U3 peallbHOM KU3HU; YMEHHUE BBIUUCIATH T'€OMETPUYECKUE BEIMYUHBI
(nmvHa, yroj, 1omanak, oO0BEM, IUIONMIAb TIOBEPXHOCTH), HCIIOJB3YS
M3Yy4YeHHbIE (OpPMYJIBl U METOJbI, B TOM YHCIE: IJIOUa/lb MOBEPXHOCTH
nUpaMuUIbl, TPU3MBL, KOHYCa, HWIMHIPA, TUIOIAAb cepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajvleNienuea, MUPaMUbl, MPU3MBL, IIMHAPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX PUTYD
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VYmenune OIICPUPOBATH IMOHATHUAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAUHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha 4YHCIIO, Pa3jIOKCHHUC BCKTOpPa IIO 633H0y,
CKaJILIPHOC IIPOU3BCACHHUE, BCKTOPHOC TIIPOU3BCACHUC, YI'OJI MCEKAY
BCKTOpAaMU; YMCHHUC UCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
IJId PpCIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJaqd JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB MNOAXOAAIIMKA METOH  IJIA peUiCHud 3aaavu;
INIOHUMAHUEC 3HAYUMOCTH MATEMATUKU B H3YUYCHUHU MPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB u HBHCHHﬁ; YMCHHUEC  PpaCllO3HABATbh

NpOSABJIICHUC 3daKOHOB MATECMATUKHU B HCKYCCTBC, YMCHUC IPUBOIAHUTH




IIpUMEpPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Panmonanenpie uwcna. OOBIKHOBEHHBIE M JCCSITHYHBIC ApOOW, MPOICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypaabHOU creneHu. JledcTBus ¢ apupMeTHIeCKUMHU
' KOpPHSIMH HATYpaJIbHOW CTETeHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM TOKa3aTelIeM.
. CBolicTBa CTEIEHU
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJIbHbBIE JOTapUPMBbI
JlefictButenbHble YHCTa. ApUPMETHYECKHE Olepalud ¢ JIeWCTBUTEIbHBIMU
1.7 yucnaMu. [lpuOmmx€HHbIE BBHIYMCICHHS, TMpaBWia OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncina
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuia cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTens MaTpULlbl
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3amanus ¢yHkiuun. ['paduk ¢ynkuumu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie n Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHUs] U MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymm dyHkumu.
3.9 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH  (DYyHKIWH.
' Makcumymbl U1 MHUHUMYMBI (yHKun. Hambousbiiee M HauMeHbIIee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CrenenHasi QyHKIHMS C HATypaJlbHBIM M IeNIBIM TOKa3areieMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpaduxoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MOCIIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas 1 reoMeTpruecKkas nporpeccun. opmMysa CII0KHBIX TPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIUH
[IpuMeHeHre TPOM3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTh W
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HaMMEHbBIIETO 3HAaUeHUs (PYHKINU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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