MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo 00pazoBanus OpeHOyprckoi odJiactu

Ynpasienue o0pazoBanusi aAMUHUcCTpanum r.Opcka

MOAY "COHLI Ne 1 r. Opcka"

YTBEPXJIEHO
Hupexrop MOAY "COIL Ne 1"

barypuna M.B.

ot «31» aBrycra 2023 r.

PABOYAS IIPOTPAMMA
(ID 2480388)

Y4eOHOro npeamMera «AJjredpa u Ha4yajaa MaTeMaTHY€ECKOro
aHaJIu3a. Yriy0JeHHbIl YPOBEHb)

st ooyuaroruxcst 10 - 11 kiaccon

r.Opck 2023-24

HOACHUMTEJIBHAS 3AITMCKA



VYueOHbIi KypcC «Aﬂre6pa 1 HadaJla MaTEMaTHYCCKOI'O aHaJIn3a» sABJISACTCA OAHUM H3

Han0oJiee 3HAUUMBIX B IPOTPaMMe CPEIHEro o0IIero o0pa3oBaHus, MOCKOJIbKY, C OJTHOU
CTOPOHBI, OH O0ECIEYMBACT HMHCTPYMEHTAIBHYIO 0a3y Ui W3y4eHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0yJaromuxcsi Ha YpPOBHE, HEOOXOIUMOM Uil OCBOCHHS HH()OPMATHKH, OOIICCTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH W JPYTHX JUCIHMIUIMH. B pamMkax JaHHOTO y4eOHOro Kypca
oOyJaromuecsi OBJIAJICBAIOT  YHHBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyITUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUYECKOU opme.

Y4eOHbIil Kypc anreOpbl M Hadal MAaTeMaTUYECKOTO aHAllM3a 3aKJIaJIbIBACT OCHOBY IS
YCHEIIHOTO OBJQJACHHUS 3aKOHaMU (U3WKHA, XWMHUH, OWOJIOTHH, TIIOHHMAaHHS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIONIb30BAaTh WX TS
JTAIBHEUINET0 o00pa3oBaHWs W B IIOBCEJHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaE€T YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHHS C MMOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMi0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET KPEATUBHOE U KPUTHUUYECKOE
MBIIIJICHHUE.

B xone wu3ydyenus yueOHOro kypca «Anredpa U Hayaia MaTeMaTUYECKOTO aHaIH3a»
oOyyJaronuecss TIOJy4aloT HOBBIA OIBIT PEIICHUS MPUKIAJHBIX 337a4, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH pealbHbIX CUTYyalluld, UHTEPIpPETalrud MOTy4EeHHBIX
pelieHui, 3HaAKOMATCSI ¢ MPUMEPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM IMOTEHIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyromei
IPOJODKUTENbHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocnoBe meronuku oOyueHusi anreOpe M HavajgaM MaTEeMaTUYECKOrO aHaju3a JICKHUT
JEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hayana MaTeMaTHUYeCKOTO aHAIIU3a» BbIACICHBI
CIEYIOIINE COJEpKATENbHO-METOANYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Havama MaTeMaTn4eckoro aHann3a, «MHOKECTBa U
Joruka». Bce OCHOBHBIE cOIEp)KAaTEIbHO-METOAWYECKUE JMHUUA H3YYarOTCs Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTETEHHO HACHIASCh HOBBIMH TeMaMU U paszneinamu. JlaHHBIA y4eOHBIH Kypc
ABJIICTCA  HMHTCIPATUBHBIM, ITOCKOJIBKY O6T)€)II/IH$I6T B cebe COACPIKAaHNE HECKOJbKHUX
MaTeMaTHYECKUX JUCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHs MHOJXKECTB, MaTeMaTWdeckas Jormka u npyrue. [lo mMepe Toro kak oOydaromiuecs
OBJIAJIEBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TOCJIeI0BATEIbHO
dbopMHUpYETCST U COBEPIICHCTBYETCS YMEHHE CTPOWTh MAaTEMAaTUYECKYI0 MOJENb peaabHOI
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJsl pelieHUs



CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CO,Hep)KaTeJ'IBHO-MeTOI[I/I‘{eCKaSI JHuS «Yucna 1 BEIYUCICHUS 3aBCpIIACT

(dbopMHpOBaHUE HABBIKOB HCITOJIL30BAHMS JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBUIO HAYaTO
Ha YpOBHE OCHOBHOT'O 0011ero oOpasoBanus. Ha ypoBHe cpenHero o0riero oopa3zoBanusi ocodoe
BHUMaHHE yzensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHI, BKIIIOYAIOIINX B
ce0s HCII0JIL30BaHUE Pa3JIMIHBIX (I)OpM 3aluMCu 4ucia, YMCHHUC ACJIAaTh HNPUKHUIKY, BLIIIOJHATDH
npUOJIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, padOTaTh C MATEMATUICCKHUMU
KOHCTAaHTaMH. 3HAKOMBIE O6y‘-IaIOH_[I/IMC$I MHOXCECTBA HATYpPAJIbHBIX, HCJIbIX, PAllMOHAJIBHBIX U
JICHCTBUTEILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm U3 ATHX
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIC €MY CIICIU(HUCCKUE 3a7au U ONCPAIUU: JICICHUEC
HAIIEJIO, OMNEPUPOBAaHME OCTaTKAaMH Ha MHOXECTBE IICNBIX YHCEJ, OCOOble CBOWCTBA
palrOHAJIBHBIX U UPPAIUOHAJIbHBIX YUCCII, apI/I(bMeTI/I‘IeCKI/Ie Oonecpanuru, a TaKKC U3BJICHCHUC

KOpHSl HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHbIX u4Hcesl. bmaronaps
IIOCJIEIOBATEIIbHOMY  PAaCIIMPEHMI0  Kpyra  HCIOJb3YEMBIX  YUCEI M 3HAKOMCTBY
C BO3MOXKHOCTSIMU ~UX IPUMEHEHHs JUIs pelIeHUs Ppa3IuuHbIX 3a7ad  (GopMHpYyeTcs
IIPEACTABICHUE O €AMHCTBE MATEMATHMKM KaK HAayKM U €€ poJIM B IIOCTPOCHHHM MOJEIEH
peasbHOro MHpa, LIMPOKO UCIIOJIB3YIOTCS 00001IEHNE U KOHKPETU3aLus.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKEHUU BCEro oOyueHHs Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pelIeHUEe COOTBETCTBYIOUIMX 3aadu. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUs palMOHAIbHBIX, WPPALMOHAIBHBIX, [10Ka3aTelIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
cojepkaux napamerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GyHKLUI C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MPUKJIAAHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepkareiabHasi JUHUS BKIIOYAET B
ce0s Tarke (GOpPMHUPOBAHHME YMEHHUH BBINOJHATH pacuéThl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHATIBLHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuio anreOpandeckoro MaTepuana
INPOUCXOAUT JalibHEHIlee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyAE€HUH, pabOThl ¢ CHMBOJIBHBIMU
dbopMamu, TpeaCTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConepkarenbHo-MeToauueckass JuHuA «DOyHKIUU U TpadUuKu» TECHO MEPEIuIeTaeTcs ¢
JPYrUMU  JUHUSAMH  y4eOHOro  Kypca, TIOCKOJIbKY B  KakOM-TO CMBICIE  3aJaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. V3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCIIOJIb30BaHUE
GyHKIUE Ui peleHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUICHWEM ypaBHEHUU M HepaBeHCTB. [Ipu
9TOM OOJbIlIOE BHUMaHWE yaensieTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh (QopmyaamMu
3aBUCUMOCTH MEXIY Pa3IMYHBIMU BETWYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlEeNeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B Pa3IudHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusyueHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIlHH,
MCIIO0JIb30BAHUIO aHAJIOTHH.



ConepxarenpHas muHHS «Hadama mMaTeMaTHUECKOrO aHAIN3a» ITO3BOJISET CYIIECTBEHHO
pACIINPUTH KPYr KaK MAaTEMAaTHYECKHUX, TaK W MPUKIAIHBIX 3a/1a4, JOCTYITHBIX OOydJarommMces,
TaK KaK y HUX MOSIBIISIETCS BO3MOKHOCTb CTPOUTH I'paUKH CIOXKHBIX (DYHKIHHA, ONpeAesaTh UX
HanOOJIbIINE ¥ HAaMMEHBIINE 3HAYCHUS, BRIYUCIATE IUIOManu Guryp u oObEMBI Tell, HAXOAUTD
CKOPOCTM U YCKOpeHHs TmpoueccoB. JlaHHas copaepkaTenbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHSI MaTeMaTW4eCKUX MOJEJeld peallbHbIX CHTYallUi, I03BOJISET
HAXOJUTh HAWIIyylllee pelIeHUEe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOTO aHAJM3a CIIOCOOCTBYET DPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XO/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxaTenpHo-MeTOANYECKasT JHHUA «MHOXECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOKECTB M MaTEeMaTH4YECKOM JIOTHUKU. TeOpeTHMKO-MHOKECTBEHHBIE
IPEJCTaBICHUs NPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU M IpeJiaraloT Hauboiiee
YHUBEPCAJBHBIN SI3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKH M €€ MPHIOKEHHH, OHH
CBS3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCLIMIUIMHBL U UX MPUIIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTb OOYyYaroleMycs [IOHUMaThb TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTUKU M HUCIOIb30BAaTh €ro Ul BBIPAXKEHHUS CBOMX MbICIEH. [pyrum
BAKHBIM IPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIEAyeT IIPU3HATh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOEHUS  JJOKA3aTEebCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaT€MaTH4YE€CKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIIEHHUS] 00Y4arOLUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» NPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpPbIE IPHU3BaHbl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJEIIEH PEANIbHBIX CUTyalui, HCCIECAOBAHUS 3TUX MOJEIEH C ITOMOIIBIO
anmapara aiareOpbl U MaTeMaTHYecKOro aHallu3a, WHTepHpEeTally IMOJIyYEeHHBIX pPe3yJbTaToB.
Takue 3amaHus BIUIETEHBI B KaXAbIH W3 PA3IEIIOB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHall
y4eOHOTro Kypca LIMPOKO HCIONIb3YyeTcs s pelleHHs NpUKIaaHbIX 3anad. [Ipu pemenun
peabHBIX MPaKTUYECKUX 3aJady oOydaroliuecss pa3BUBAIOT HaOII0JATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs, MHCIOIb30BaTh aHANOTUIO, 0000maTh U
KOHKpPETH3UpOBaTh mpobiemy. JlesarenpHOCTh 1O (OPMHPOBAHUIO HAaBBIKOB  pEILICHUS
NPUKJIAJHBIX 3a]1ad OpraHU3yeTcs B Mpoliecce U3yYeHHsI BceX TeM y4eOHOro Kypca «Anredpa u
HayaJla MaTEeMAaTHYECKOr0 aHAJIA3a».

Ha uzydenue yae6HOTO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOTO aHallu3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC



Yucia 1 BLIYUCIECHHUS

Pannonaneubie yncina. OOBIKHOBEHHBIC W JECATUYHBIC APOOU, TPOIEHTHI, 0ECKOHEYHBIE
nepuoanueckue apodu. [Ipumenenne qpoOeii U IPOIEHTOB ISl peIISHUS TPUKIIATHBIX 33/1a4 U3

Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpuple yncna. ParyoHanbHble W HppaldoOHAlIbHBIE yucia. Apudmernyeckue
orepanuu ¢ JCHCTBUTENbHBIMU 4YMCIaMH. MOAy/b AEMCTBUTEIBLHOTO YMCIa M €ro CBOWCTBA.
[Ipubnm>x€HHbIC BBIYUCIICHUS, I[IpaBUJa OKPYTJIEHUSA, MPUKUAKA U OILIEHKAa pe3yjbTaTa

BBEIYHCJICHUH.

Crenens ¢ 1enbiM nokazateneMm. bunom Herotona. Mcnonb3oBanue moaxosiieii hopmbl
3alUCH JACHUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKUX 3a/1a4 U MIPE/ICTABIICHUS IaHHbIX.

Apudmernueckuii KOpeHb HaTypabHON CTEIIEHH U €r0 CBOICTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTEMEHb C JEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uymncna. CoiicTa gorapudma. JlecaTHUHbIE U HATYypaIbHBIC JIOTAPU(MBEIL.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YMCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE IPe0Opa30BaHusl. Y paBHEHUE, KOPEHb YPABHEHMUS.

PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METOIbl PELIECHUS LEJbIX U JIPOOHO-pallMOHATbHBIX YPaBHEHUH U HEPABEHCTB.
MHorounaeHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

Hpeo6pa30BaHH5{ YHCJIOBBIX BBIpa)KeHPIﬁ, COZACPpIKAIUX CTCIICHU U KOPHHU.

WppanuonaneHele  ypaBHEHHsA. (OCHOBHBIE METOABI  PELIEHUS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHHUIA.
[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABl pEIICHUS JIOrapu(PMUUYECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU. Pelllenre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucrem JIMHEHHBIX YpaBHEHHMU. MaTpuma CUCTEMBI JIMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTtpuipsl 2X2, €ro TEOMETPUYECKHH CMBICI W CBOWCTBA, BBIYMCIIEHUE



€ro 3Ha4ycCHMUs, HpI/IMCHCHI/Ie OHpeI[eJII/ITCJISI JUIA pemeHmI CUCTCMBbI JIPIHGfIHBIX ypaBHeHHﬁ.
Pemienne npukiagHbIX 3a7ad ¢ MOMOIIBIO CHCTEMBI JIMHEHMHBIX ypaBHEeHHWH. MccnenoBanue
MOCTPOEHHON MOJIENU C TOMOIIBI0 MATPUIL U OTIPEICTUTEIICH.

IlocTpoeHrne MaTeMaTU4eCKUX MOJEIEH PEaJbHOM CHUTyalMd C IIOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rPadpuKu

OyHkius, crnocoObl 3amanus (yHkiuu. B3ammuo oOpaTtHble ¢QyHKIMU. Kommosumms
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKITHA.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHui ¢ynkumu. Hymu ¢ynkuuu. [IpomexyTkn
3HaKomocTossHCTBA. YErHble M Heu€éTHble GyHKuuu. [lepmogmueckne ¢ynkmum. [TpomexyTkn
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIuU. Hanbomnbiiee u HauMeHbIee
3HaueHHS (QYHKIIUH Ha IPOMEXKYTKE.

Jluneiinasi, KkBagpaTuyHasi U JpOOHO-THHENHAs QYHKIHUU. DJIEMEHTapHOE UCCIIeIOBaHUE U
MIOCTPOCHHE UX IPAPHKOB.

Crenennass (QpyHKIUS C HaTypaJbHBIM M LENbIM MoKazartenem. EE cBoiictBa m rpaduk.
CpoiicTBa 1 rpaduK KOpHSA N-Of CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKa3aTeJeM.

[TokazatenbHas u jgorapupmuyeckas GyHKIMH, UX CBOWCTBA U rpaduku. VMcnonap3oBaHue
rpaduKoB QYHKIUH U peIeHNsT ypPaBHEHUH.

TpuronomeTpudeckas OKpyKHOCTb, OIPECIICHIE TPUTOHOMETPUYECKIX (PYHKIIUI
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHATBHBIE 3aBUCIMOCTH B PEANbHBIX IMpolieccax U SBIEHUsX. [ paduku peanbHbBIX
3aBUCUMOCTEMN.

Hauvana MaTeMaTH4eCcKOro aHaJu3a

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aaHus MOcieaoBaTeabHocTeld. MeTo ] MaTreMaTHUeCKOM
HHAYKIOUU. MOHOTOHHLIC 158 Ol"paHI/I‘-IeHHI)IG IIOCJICI0OBATCIIBHOCTH. I/ICTOpI/ISI BO3HHUKHOBCHUSA
MaTEMaTHYECKOr0 aHa/IN3a KaK aHalIu3a OECKOHEUYHO MajbIX.

Apudmernueckass M TreoMmerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMeTpHUYEeCKON MPOTrPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuy JUIsl pelIeHnsl pealibHbIX 3a]au MPUKIaIHOTO XapaKTepa.

HenpepriBuble (yHkuuu u ux cBoiictBa. Touku paspbiBa. ACUMOTOTHI TpapUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl pEIICHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNpephIBHBIX (QYHKIIUH JIJIsl pelIeHus 3a/1a4.

[TepBast u Bropas nmpon3BoHble QyHKIMHU. OnpenencHue, reOMeTpUIecKuil U GU3NIeCKui
CMBICI POU3BOAHOM. Y paBHEHHUE KacaTelbHOMN K rpaguKy QyHKIIMH.



[TpousBoaHblie neMeHTapHbIX QyHKIMHA. [IpousBoHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOXECTBaMU U UX CBoicTBa. [uarpammel Diinepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara i ONKUCAHUS PEaJbHBIX MPOLECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

Omnpenenenne,  Teopema,  CBOMCTBO ~ MAaTeMaTHYECKOrO  OOBEKTa,  CIIC/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUSI.

11 KUIIACC

Yncoa U BbIYUCIEHUSA

Harypanbubie u uensie uucna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH IIEJIbIX YHUCEe,
HauOospmmi o0mui aenurens (nanee — HOJl) u Haumenbiee obmee kpatHoe (naee — HOK),
OCTaTKOB IO MOJYJII0, aliroput™Ma EBKimaa 1st peeHus 3a1a4 B LETbIX YUCIIAX.

KomrmutekcHbie uncna. AnreOpandeckas i TPUTOHOMETpUYECKask (POPMBbI 3aITUCH

KOMIUIEKCHOTO 4Huclia. ApupMETHUecCKHe Omepalud ¢ KOMIUIEKCHBIMU YHCIIaMHU.
N300paxeHne KOMIUIEKCHBIX YMCeN Ha KOOpAUHAaTHOM miiockoctu. @opmyna Myaspa. Kopau n-
Ol CTEeNeHW W3 KOMIUIEKCHOro uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHUCEN JUIsl pelIeHUs
(GUBUYECKUX ¥ TEOMETPUUECKHX 3a/1au.

Y];)aBHeHHﬂ H HEPABCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/II‘/’I 1 HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI M CHCTEMBI-
CJIICACTBHUA. PaBHOCUIIBHEIC HCpaBCHCTBA.

OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH. Pelienne TpuroHoOMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS] UpPAIIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX,
MoKa3aTeIbHbIX U JIOTapu(PMUUYECKUX YPaBHEHHIH.

ypaBHCHI/ISI, HCPAaBCHCTBA U CUCTCMBI C ITapaMETpaMHu.



[IpumeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3aaad U
3aJa4 M3 pa3IUYHBIX oO0JiacTell HayKd W peaJbHOM JKU3HU, WHTEPIpEeTalusl MOTy4YEeHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xommosunmu ¢(yHKuuid. I'eomerpudeckne oOpas3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKH.

['paduueckue MeTOAbl pelICHWs YypaBHEHWH W HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonp3oBanue rpapukoB (QyHKUMNA AJI HCCIEAOBAaHUS IPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Hauyana MaTeMaTH4eCcKOro aHaju3a

[IpumeHeHre MPOU3BOAHOMN K UCCIETOBAHUIO (PYHKIIMKA HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaerre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIpuMeHeHre NPOW3BOAHOM Ul HAXOXKIACHUS HAWIYYIIEro pPEIICHWS B IPUKIAJHBIX
3ajjayax, JJIs ONpEeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu

rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. [lepBoOOpa3HBIC IIEMEHTAPHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

WNurerpan. ['eomeTpryeckuil CMbICI UHTErpasa. Beraucienne onpenenéHHoro HHrerpaia
no ¢popmyine Hetorona-Jleitbuuna.

HpI/IMeHeHI/Ie HUHTCrpala IJId HAXOKIACHUA IUIOMIAJIeH IIOCKHUX (1)I/Il"yp u 00BEMOB
TCOMETPHUICCKUX TCII.

[Tpumeps! pemenuil nuddepeHnanbHbIX ypaBHEHUH. MaTteMaTnyeckoe MoJeIupoBaHHe
peaJIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINaTbHBIX YPABHEHUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHMS:



c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM mMO3UIMKU  OOydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABIEHUE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NATPHOTHYECKOTO BOCTIUTAHHUS :
c(OpPMHPOBAHHOCTH POCCUNMCKOM IPa)1aHCKOW UACHTHYHOCTH, YBOKEHUS K IPOLLIOMY H

HACTOALLIEMY POCCUHCKOM MAaTEMAaTUKH, I[IEHHOCTHOE OTHOLICHHE K JTOCTHKECHUSIM
POCCUHCKHMX MAaTeMaTUKOB W POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, HCHOJIb30BAHUE ITHUX
JOCTHKEHU B IPYrHX HayKaX, TEXHOJIOTHSIX, Cepax 3KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0  Haponaa, Cc(hOPMHUPOBAHHOCTb
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMTPUMCHCHUCM
JOCTYDKEHUIH HayKH W JCATENBHOCTBIO YY€HOTrO, OCO3HAHHME JIMYHOTO BKJIAga B IOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO;

4) ICTETUHYECCKOIO BOCIIMTAHUSA

JCTETHUYECKOE  OTHOIIEHHE K  MHUpPY, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHHM, pacCyXJIeHuH, BOCIPUUMUYUBOCTh K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3HUecKOro BOCIMTAHHUS:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTEMAaTHUYECKNE 3HaHUS B MHTEpecax 3/10pOBOI0
u Oe3omacHOro o0Opasa *WM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryisipHas (pu3ndeckas akTUBHOCTb ),
(du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX COPTUBHO-03J0OPOBUTEIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYIOJIIOOUs, HHTEpEC K Pa3IUYHBIM chepam
po(hecCHOHANBHOM JESITEbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MPHIIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccu W Ppealn30BBIBATE COOCTBEHHBIE
JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTb K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 3a7ja4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYpbl, TMOHUMAHUE BIHMSHHUS COLUATBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLHMaIbHOW Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU NI pelieHus 3a7ad B 00JIaCTH OKPYKAIOMIEeH Cpe/bl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:



c(OpMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHHMaHUWE MaTeMaTH4YeCKOW HayKH Kak chepsl
YeIIOBEUYECKON JCSTeIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTHUS [IUBUIU3AINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUUYECKOW KyJIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIIECTBIISITh MPOCKTHYIO M UCCIICOBATEIBCKYIO ICATEIHbHOCTh HHIMBUIYAILHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jlornyeckue JeicTBUA:

BBISBIIATh U XapaKTepU30BaTh CYIIECTBEHHbIC HPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATUAMH, (OPMYTUpPOBATH ONpENETCHHUS IOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBI MNpPU3HAK KJIACCU(UKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPUHUMATh, (POpPMYIMpPOBaTH U NPEOOpPa3OBbIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IIPOTUBOPCUUA B Q)aKTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEPUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
MO3aKJIIOYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;
3 b

MNpOBOAUTH CAMOCTOATCIIBHO A0KA3aTCJIbCTBA MATCMATUYCCKUX YTBep)KI[eHI/Iﬁ (HpHMLIe u
OoT HpOTI/IBHOFO), BBICTpanBATb AaApryMCHTAlLIUIO, MPUBOAWUTL MPUMCPBI U KOHTPIIPHUMCEPHIL,
00OCHOBBIBATH COOCTBCHHBIC CYKACHUA 1 BBIBOJIbI,

BbIOMpaTh cHocod pemeHuss ydeOHOW 3adauu  (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MNOIXOASIIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEOBATENIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBICHUS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;



CaMOCTOATEIILHO (OPMYIIHPOBATH OOOOIIEHHS M BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIOICHNUS, UCCIICIOBAHMSI, OICHUBATH JTOCTOBEPHOCTH MOJIYUYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NIPOLECCCA, 4 TAKIKC BbIABUT'AaTh IMPCAIIOJIOXKCHUA O
€TI0 pa3BUTUHU B HOBBIX YCJIOBHUAX.

Pabora ¢ unopmanmeii:

BBIABJIATD I[e(bI/II_II/ITBI I/IH(i)OpMaL[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX IJI1 OTBETA HA BOIIPOC U JJIA
pEeUICHUS 3a4a4H;

BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX  THUIOB, aAHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HMH(MOpPMALMIO, TPEACTaBIATH €€ B pasuuYHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAA&KHOCTh HHGOpPMAMU IO CaMOCTOSITEIbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
Oomenne:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU M IEISIMH
0011eHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCHbMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOTyYEHHBIN
pe3ynbTar;

B X0Jle¢ OOCY)KJEHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TEMbl, MPOOJIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH WJIEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISTh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHUKOB AMAIOra, OOHapyKHBaTh pa3iiyhe U CXOJCTBO
MO3UIMH, B KOPPEKTHOM popMe GOpMYyITUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPpEACTAaBJIATEL PE3YJbTAaThl PCHICHUA 3aJadd, OKCIICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,

CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIJICHMS € Y4€TOM 3ajJad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:



COCTABJIATh IUIaH, AJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO pelIeHHs] ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, 3MOUUOHAJIbHBIA HHTEJLJIEKT:

BJIQJICTh HABBIKAMU MO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHIMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yibTaTa pelleHNs MATeMaTUIeCKOU 3aa4uH;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IpPH PEIICHUM 33]a4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAHJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNIbTaTa LU U YCIOBUAM, OOBACHATD IPUUUHBI JOCTHKEHUS
WIM HENOCTH)KEHUS pE3yJbTaTOB JAEATEIbHOCTH, HAaxXOOUTh OLIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.

CoBmecTHas HeATECJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOW pabOThI MpH
pelieHnr y4eOHbIX 3a/]ay, MPUHUMATh IIeJib COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpeacsisiTh BHIBI pabOT, I0rOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT paboThl, 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00Cyx aeHHs, OOMEH MHEHUH, «MO3TOBbBIE
HITYPMBD» W WHBIC), BBITIOJNHSATH CBOKO YacTh PabOTHl U KOOPIAWHHPOBATH CBOU JEHCTBHUS C
JIPYTUMH 4ICHAMH KOMAaHJIbl, OIICHWBaTh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

MMPEJIMETHBIE PE3YJIBTATHBI

K konny oOyuyenus B 10 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOUIUE TNPEAMETHbBIE
pe3ysbTaThl MO OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIN3a»:

Yucsa v BbIYUCICHUSA:
CBOOOJHO OMEpPUPOBATH MOHITHSIMH: PAIMOHATBFHOE YUCIO, OECKOHEUHAs MepUuoIudecKas
Jpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIO, MHOXKECTBA PAlMOHATBHBIX W JACHCTBUTEIBHBIX

qucel, MoYyJIb JIECTBUTEIIBHOTO qucia,

OPUMEHSTH IPpOOH U MPOLEHTHI JJIsl PELIeHNs MPUKJIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpacien
3HAHWM U peabHOM )KU3HU;



MPUMEHSTh NPUONIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJICHUS, NPUKHUAKY M OICHKY
pe3yibTaTa BRIYUCIICHUM;

CBOOOJIHO OIEpUpPOBaTh IMOHATHEM: CTENEHb C LEJIbIM II0Ka3aTejeM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YMCEN JUISl PELICHUS NPAaKTUYECKUX 3a1ad U
[IPEACTABIICHUS JAHHBIX;

CBOOOHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;
CBOOOJHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOJHO OMEPHUPOBATh TOHATHUSMHU: JIOTAPU(PM dYHCIA, JCCITHYHBIE W HATypallbHBIC
JorapudMmebl;

CBOOOJIHO OIEpUPOBATh MOHATUAMU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIE€HC YHCIOBOIO
apryMeHra;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YMCIIOBOIO apryMeHTa.
YpaBHeHNs M HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATH NOHATUSAMU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHUs U YPABHEHUS-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

INPUMCHATHL PA3JIMUHBIC MCTOAbI PCHIICHHA PAalUOHAJIIBHBIX U IIpO6HO-paIII/IOHaJII)HI)IX
ypaBHeHHﬁ, MNPUMCHATH MCTOA MHTCPBAJIOB JJIsI pCHICHUA HCPABCHCTB,

CBOOOJHO OINEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW NEPEMEHHOW, MHOIOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anaq;

CBOOOJHO OINEpPUPOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONpEACIUTENb MaTpULBl 2 X2 W €ro TIeOMETPUYECKHI CMBICI, MCIIONb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BbIYUCIECHUS €ro 3HAY€HUs, MPUMEHSTh ONpPEAEIUTENN JUIs pPeleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOUIBK) CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HWCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpHll H
OIpEAEINTENEH, UHTEPIIPETUPOBATh ITOJIYYEHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHAMU IS npeo6pa30BaHI/1;1 BBIpa)KeHPIﬁ;

BBITIOJIHATH npeo6pasoBaHm1 YHUCJIOBBIX BBIpa)KeHHﬁ, coJcpKamunx CTCIICHU C
palrOHAJIbHBIM ITOKA3aTCIICM;

UCMOJBb30BaTh  CBOMcTBa  jorapudmoB Uit  mpeoOpa3oBaHusl  JOrapupMUUECKUX
BBIPAKECHMI;

CBOOOAHO  ONEpUpOBaTh  TOHATUSAMHU:  HUPpALMOHAIbHBIE,  IOKa3aTelbHble U
JorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (opMyabl  uid  MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKEHU;



CBOOOZHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSIThH
HeoO0XoauMbIe (POPMYJIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIIUPOBATh pPEATbHBIC CHTYyallMd Ha s3bIKE aireOpbl, COCTaBISATh BBIPAKEHHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/auyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreOpbl.

DOyHKIuM U rpapukm:

CBOOOJTHO ONEPUPOBATh TOHATHIMHU: (PYHKIUS, CIIOCOOBI 3aqaHus (PYHKIWHU, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3HUIMS (PYHKIUH, rpaduk (GYHKIUU, BBHIIOJIHATH AJIEMEHTapHbBIC

npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJHO OMNEPHUPOBATh TOHATUSIMHU: OOJACTH ONPEICICHHS W MHOKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO ONEpHPOBATh IMOHATUSAMH: YETHbIE U HEYETHbIE (YHKLUMHU, MEPHOAMYECKUE
(GyHKINU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHnEe (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMM: CTENEeHHAas (QYHKLUS C HATypaJbHbIM U II€JIbIM
nokasaresueM, rpaduk CTENEeHHON (YHKLIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk

KOPHSI N-Oi CTETICHH KaK (YHKIIMH OOpaTHOW CTETICHH C HATYPAIbHBIM ITOKa3aTelIeM;

ONEpPHPOBATh TOHATUSMH: JIMHEHHAs, KBaJgpaTHYHAs MW JAPOOHO-THHEHHAas (YHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IOCTPOEHUE UX IPa(pUKOB;

CBOOOJTHO ONEepUpOBaTh MOHATHUAMU: INOKa3aTeibHas U Jorapupmuueckas GyHKLUHH, UX
CBOWCTBA M TpadUKH, HCIIOIH30BATh UX IPApUKH ISl PEIICHHs YPAaBHEHHIA;

CBOOOJHO OINEPUPOBATH IMOHATHUSAMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OIpeaesieHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa;

WCIIOJIH30BaTh Tpauku GYHKIUH I UCCIEAOBAHUS ITPOLIECCOB U 3aBUCUMOCTEH MpH

pelieHun 3ajad M3 JpYruxX Y4eOHBIX TMPEIMETOB W pPEATbHOW KU3HMU, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BETMUYNHAMU;

Hauyana maremMaTH4yeckoro aHajmusa:
CBOOOJHO ONEPUPOBATH MOHATUSAMU: apUPMETUUECKask U TeOMETpUUecKasi IpOrpeccus,

OecKOHEYHO YOBbIBaIOIIas TeOMeTpudecKas porpeccus, TMHEHHbIA U SKCIIOHEHIMATbHBIN
pocT, hopMyia CI0KHBIX IPOILIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh MMPOrpeCCum JJisl pCHICHUA PCAJIbHBIX 3a/1a4 ITPUKIIAIHOTO XapaKTEpa,
CBO60}1HO OIICpHUPOBATH IIOHATHUAMU OCJICA0BATCIBbHOCTD, CIIOCOOBI 3aJaHusA

HOCHCI[OB&TCHBHOCTeﬁ, MOHOTOHHBIC U OI'PAHUYCHHBIC IMOCIICAOBATCIIBHOCTH, TIOHUMATh OCHOBLI
3apOKACHUA MAaTEMATUUICCKOTO aHAJIN3a KaK aHaJln3a OECKOHEUHO MaJIbIX;



CBOOOJTHO OTEpUPOBATh MOHATHSIMHU: HENPEPhIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKITUH;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKLHS, HENpepblBHAas Ha OTpe3Ke, NPUMEHAThb
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH sl pEIICHUS 3a/1a4;

CBOOOMHO OINEpPUPOBATh TMOHITHSIMH: TIEpBasi W BTOpas MPOHM3BOAHBIC (YHKIUH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUMCIISATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO M KOMIIO3HMIIMHM JIBYX
GbyHKIMI, 3HaTh IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCITOJIH30BaTh TEOMETPUUYECKUA U (PU3NUECKHUIA CMBICI MPOU3BOIHOM JJIs PEIICHUS 3a/1a4.
MHo:xecTBa U JIOTHKA:
CBOOOJTHO OIEPUPOBATH OHATHSIMHU: MHOXECTBO, OIlepaIliy HaJl MHOYKECTBAMH;

HCIIOJb30BaTh TCOpCTI/IKO-MHO)KCCTBeHHI)IfI arrmapar s OIMMCaHusd pCaJIbHBIX HPOUCCCOB
u HBHCHHﬁ, IIpU pCHICHUH 3aJia4 U3 APYIrux y‘IC6HbIX MpCaAMCTOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEJENCHUe, TeopeMa, YypaBHEHUE-CIIEeICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PABHOCWIBHBIE YpPaBHEHHUS U
HEpPaBEHCTBA.

K konmy oOydyenuss B 11 kJacce oOydaromuiicss MONXYYUT CJEAYIOUIUE TMPEAMETHbBIE
pe3yabTaThl IO OT/ACIBHBIM TeMaM paboueill mporpaMMmbl Y4eOHOTO Kypca «Anrebpa M Havyaia
MaTEeMaTHUYECKOTO aHaTHu3ay:

Yuciaa 1 BLIYMCJIEHUA:
CBOOOJIHO ONEPHUPOBATH TMOHATUSIMH: HATypajdbHOE U IEJ0€ YHCIO, MHOMXECTBA
HATypaJbHBIX U LEJIBIX YHUCEeIl, UCIO0JIb30BaTh Mpu3HaKu aAeauMoctu nenbix yucen, HOJ u HOK

HaTypaJbHBIX YUCECIT JIA pCHICHUA 3a/la4, IPUMCHATDb aJITOPUTM EBKJ’II/IJIa;

CBO6OI[HO ONEpHUpOBATH MOHATHEM OCTATKa MO0 MOJYJIIO, 3allMCbIBATh HATYypaJlbHBIC YHUCJIa
B pa3JINYHBIX NO3UIHUOHHBIX CUCTEMAX CHUCIICHUA,

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOYKECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIJICKCHBIE YHCIa B alreOpandyeckoil 1 TpUroHOMETpUYEcKoil dopme,
BBIMOJHATH apu(MeTHUYECKHE ONepalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN IMJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBO60}1HO OIICpHUPOBATH TTOHATUSAMMU: HppalMOHaJIbHBIC, II0Ka3aTCJIbHBIC n
norapnchquCKHe HEPAaBCHCTBA, HAXOJUTH UX PCHICHUA C TIOMOIIBIO PaBHOCHUJIBHBIX IIEPEXOI0B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;



CBOOOZHO ONEpPUPOBATH MOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXxoauMbIe (POPMYJIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBO60,I[HO OINICpHUPOBATH IMOHATHAMU: CUCTEMA U COBOKYIIHOCTDH ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMbI U CUCTCMBI-CIICACTBUSA, HAXOAUTH PCUICHUS CUCTCMbI U COBOKYHHOCTCfI
panrOHAJIBHBIX, HWPpPAalUOHAIBHBIX, II0Ka3aTCIbHbBIX U HOFapI/I(bMI/I‘{eCKI/IX ypaBHeHI/Iﬁ n

HEPABEHCTB;

peuiate palMOHAJIbHBIC, HWPPAIUOHAILHBIC, IIOKAa3aTCJIbHBIC, JIOFapI/I(bMI/I‘IeCKI/Ie n
TPUTOHOMETPHUYCCKUEC YPAaBHCHUSA U HEPABCHCTBA, COACPKAINUE MOAYJIN U IIapaMCTPBhI,

MPUMEHSTH Tpadudeckrue METOIbI JAJIsl pEelIeHHs] ypaBHEHUN U HEPAaBEHCTB, a TaKXkKe 3a71a4
C mapaMeTpaMu;

MOACIIUPOBATE PCAJIbHBIC CUTyallMd Ha A3BIKE aHFC6pBI, COCTAaBJIAATb  BBIPAKCHUSI,
YpaBHCHUA, HCPABCHCTBA M HX CHCTCMbI IO YCJIOBUIO 3aJiadu, HCCICAOBATH ITOCTPOCHHLIC
MOJCJIN C UCIIOJIB30BaHMUECM allllapaTa anre6pbl, HHTCPIIPCTUPOBATDH HOHy‘lCHHHﬁ pe3yJbTar.

DOyHKUUM U rpaduku:

CTpOUTH TpaduKU KOMIIO3UIUU (YHKIMI C MMOMOIIBI0 3JIEMEHTAPHOI'O HCCIETOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH TeOMeTpUYecKre 00pasbl ypaBHEHUI U HEPABEHCTB HAa KOOPIAMHATHOMN TIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: TPa(UKH TPUTOHOMETPHUECKUX (YHKIIHIA,
MPUMEHSTh QYHKIUU JJI1 MOJICTHUPOBAHUS U HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.
Hauyana maTeMaTH4eckoro aHajimsa:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISI HCCIENOBAaHUS (QPYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaxXoauThb HanOOJIbIIIee U HAMMEHBIIICE 3HAUCHUS (I)YHKI_[I/II/I HCHpepBIBHOﬁ Ha OTPE3KCE;

WCIIOJIH30BaTh MPOU3BOAHYIO TSI HAXOXKICHUS HAWIYYIIETO PEIICHUS B MPHUKIIATHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTU U YCKOPEHUSs
npolecca, 3alaHHOr0 (OopMYJI0i UITH rpapuKoM;

CBOOOHO ONEPUPOBATH OHATUSIMH: TICPBOOOpa3Hasi, OMPEACIEHHBI UHTETPAJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo ¢opmyne HproToHa-
JletiOauma;

HaxXoauTh IJIOIIaaN IINIOCKUX (1)I/Il"yp 1 00BEMEI TEJI ¢ IMMOMOIIBIO MHTCTPAJIA;

MMETh TPEJICTABIEHUE O MaTeMaTHYECKOM MOJEIMPOBAHUM Ha IMPUMEPE COCTABICHUS
nuddepeHIaTbHBIX YPaBHEHU;

peuiaTte NpUKIAJHBIC 3aga4d, B TOM YUCIIC COLHUAIIBHO-D3KOHOMUUYCCKOTO U (bHSPI‘IeCKOFO

XapakTepa, CpeACTBaMU MaTeMaTUYCCKOTO aHaJIn3a.
TEMATHYECKOE IINTAHUPOBAHHUE



10 KJTACC

Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl KonnuecTtBo yac
n/m Bcero Konrpomsasie I
paboThl
1  MBHOXecCTBO NeHCTBUTENBHBIX Yncesl. MHorowiensl. ParnonanbHbIe 24 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YpaBHEHUN
2  Oynkuuu u rpaduku. CreneHHas QyHKIHA € IETBIM MOKa3aTeIeM 12
3  Apudmerndeckuil KopeHb n-oit crenenu. MppannonanbHbie 15
ypaBHEHUS
4 TlokazarenwpHas pyHkuus. [lokazarenbHbIe ypaBHCHHS 10 1
5  Jlorapudbmuueckas ¢pynkius. JlorapudpMuueckre ypaBHEHUS 18 1
6  TpuroHomMeTpHYECKHE BHIPAKEHUS U YPABHCHUS 22 1
7 TlocnemoBaTreabHOCTH M IPOTPECCHH 10 1
8  HenpepsiBable pynkuuu. [IponsBoanas 20 1
9 IToBTOpEHME, 0000IICHUE, CUCTEMATH3aIIMs 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIACC
Ne HanmenoBanue pa3neinoB U TEM IpOrpaMMmbl KommuecTBo yacoB
/1 Bcero  KontponbHbie [pakT
paboTsI paC
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO POU3BOIHOMN 22 1
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 UppanmonansHble, mokazaTeabHbIE U JIOTapu(pMUUecKue 24 1
HEpaBEHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHble u nensie yucna 10 1
7 CucteMsl pallMOHATBHBIX, UPPALIMOHATIBHBIX MTOKA3aTeNbHbBIX U 12 1
Jorapu(PMUYECKUX YpaBHEHUM
8  3amaum ¢ mapamerpamu 16 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIMS 3HAHUMA 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
IMOYPOUYHOE IINTAHUPOBAHHE
10 KJIACC
No Tema ypoka KonunuecTBo yacoB
n/m Bceero Konrtponsnele — IIpakTrueck
paboThI paboThI
1 MHO€eCTBO, ONepaly HaJl MHOXXECTBAMHU U UX CBOMCTBA 1
2  Jlmarpammsl Diinepa-Benna
3  TlpumeHeHHE TEOPETUKO-MHOXKECTBSHHOTO armapara Jis 1
pelieHus 3aaaq
4 PamnnonansHbIE YKCa. 1
5  OOBIKHOBEHHBIE U JECITUYHbIE IPOOU, TIPOLIEHTHI, 1
OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
6  IlpumeneHue npoOeii Ais pelIeHus MPUKITATHBIX 3a1a4 1



10
11

12

13

14

15

16

17
18
19
20

21

22

23

24

25

26

27

28

29

30
31
32

Tema ypoka

HpI/IMeHCHI/IC IMPOLCHTOB AJId PCIICHUW MMPUKIIAAHBIX 3aaa4

JleWicTBuTeNbHBIE YKciia. PainonanbHbie U
HMppanyoHaJbHbIC YUCTIa

Apudmerndeckue onepannuu ¢ 1eHCTBUTESILHBIMU YHCIIAMA
Monyib 1eMCTBUTEIHLHOTO YUCIIa U €ro CBOMCTBA

[TpubnmkE€HHBIE BBIYUCICHUS, IPABUJIa OKPYTIICHHUS,
IPUKUIKA U OLIEHKA Pe3y/IbTaTa BbIYNCICHUM

OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHaIbHBIX YPABHEHHN

OCHOBHBIE MCTOABI pCICHUA LECIIBIX U ,I[pO6HO-
panrOHAJIBHBIX HCPABCHCTB

OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MHorousieHbl OT OJIHOM TIepeMeHHOU. Jlenenne
MHOTO4JICHa Ha MHOT'O4YJIEH ¢ OcTaTKoM. Teopema besy

MHuorousieHs! ¢ rienbiMu kodddumuenramu. Teopema
Buera

Pemenuie cuctem MUHEHHBIX YpaBHEHHIA
Pemenue cuctem MUHEHHBIX YpaBHEHHIA
Martpuiia cUCTeMbI IMHEHHBIX YPaBHEHHI.

Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUUECKUN CMBICIT
Y CBOMCTBA; BHIYUCIICHUE €T0 3HAYCHUS

IIpuMeHeHne onpenenuTens A PELICHUs] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

Pemenue nmpukiagHelX 3a1a4 ¢ IOMOIIbIO CUCTEMBI
JIMHENHBIX YPaBHEHUN

Pemenne npukiiagHpIxX 3a/1a4 C MOMOLIBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUN

KonrtponbHas pabora: "PanonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEeMbl TUHEHHBIX YpaBHEHUN"

DyHKIUS, cr1ocoObl 3aanus QyHkiuu. Bzaumuo
oOpartHble pyHkuuu. Komnosunus ¢pyHkuni

I'padux GpyHKIMU. DIeMeHTapHbIe TPpeoOpa30BaHUs
rpadukoB QpyHKUINN

O6uacTp onpeaeneHuss 1 MHOKECTBO 3HaYEHUH (PYHKIINU.
Hymu @ynkiun. [IpoMexxyTku 3HaK MOCTOSTHCTBA

Yérable u HeuéTHbIe pyHKUMU. [lepuoanyeckue GyHKINU.
[TpoMexyTKH MOHOTOHHOCTH (YHKIIUU

MaxkcuMymbl 1 MUHUMYMBI pyHKnu. Hanbonbiee u
HalMEHbIIIee 3HaUeHUe (PYHKIIMH HA IIPOMEKYTKE

JluneliHast, KBaJpaTU4Hasl U TpOOHO-TUHEWHAs PYHKIUU
DneMeHTapHOe UccieIoBaHue rpaMKOB 3TUX QYHKIUN
[Toctpoenue rpaduKoB 3TUX QYHKIUN

Bcero KoHTtposnbHbIE

[EEN

-

KonnuecTtBO yacoB

paboThI

[IpakTuueck:
paboThI



/o

33
34
35

36

37
38

39

40

41

42
43
44

45

46

47

48

49

50

51

52
53
54
55
56

57

58
59

Tema ypoka

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.
bunoMm HeroTona

CremnenHast QyHKIUS C HATYPAITBHBIM U IIEITBIM
nokazareneM. E€ cBoiicTBa u rpaduk

Kontpoinbnas padota: "Crenennas ¢pynkuus. E€ cBolicTBa
u rpadux"
Apudmernueckuii KOpeHb HATYPAIbHON CTENICHH

Apudmernueckuii KOpeHb HATYPaIbHON CTETIEHH U €TO0
CBOICTBa

[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUN, COJEPIKAIIINX
CTENeHU

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX
KOpHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUN, COEPIKAIIINX
CTENEHU U KOPHHU

HppauroHanbHbIE ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX YPABHEHUM

UppanuonaneHble ypaBHeHUs. OCHOBHbBIE METObI
pELIeHUs UPPALMOHAIbHBIX YPABHEHUN

PaBHOCHIIbHBIE IEPEXOBI B PEIIEHUH UPPALUOHATBHBIX
ypaBHEHUI

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU UPPALMOHATIBHBIX
yYpaBHEHUU

PaBHOCUIIBHBIE ITEPEXOBI B PELLICHUN UPPALMOHAIBHBIX
ypaBHEHU U

PaBHOCWIBHBIE ITEPEXO/BI B PELIEHUU UPPALHOHAIBHBIX
yYpaBHEHUU

CBoiicTBa KOpHS N-0i CTENEH! Kak QYHKIIUN 0OpaTHOM
CTEIEHNU C HAaTypaJbHbIM IOKa3aTeIeM

I'paduk KOpHS n-oif cTeneHu Kak (yHKIUU 00paTHOM
CTETEHM C HAaTYpaJIbHBIM I10Ka3aTeIeM

KonrtponsHas pabdora: "CBoiicTBa U rpaguk KOpHs n-oi
crenenu. ppanuonanbHele ypaBHeHNS"

Crernensb ¢ palrOHAJIBHBIM ITOKA3aTCJICM

CBolicTBa CTENEHU C PALlMOHAIBHBIM I10Ka3aTeeM
Crenens ¢ pallMOHAIBHBIM ITI0KA3aTEIEM U €€ CBOMCTBA
[ToxazarenbHast pyHKLIUS, €€ CBOWCTBA U rpaduK

Hcnonp3oBanue rpaduka GyHKIUU A peIICHUS
YpaBHEHUN

Hcnons3oBanue rpaduka GyHKIIUU AT PeIICHUS
ypaBHEHUU

IToka3aTenbHbIE ypaBHEHUS.

OcHOBHBIE METO/IbI PEILLIEHNUs TOKa3aTEIbHBIX YPaBHEHUN

Bcero KoHTtposnbHbIE

e

KonnuecTtBO yacoB

paboThI

[IpakTuueck:
paboThI



/o

60

61

62
63
64
65
66
67
68
69
70
71
72

73

74
75

76

77

78
79

80
81
82
83
84
85

86
87
88
89
90
91
92

Tema ypoka

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX YpaBHEHUN

KoHnTtponbnas pabora: "IlokazaTenpHas GyHKIIHS.
[ToxazarenbHble ypaBHEHUS"

Jlorapudm yucna.

CgoiicTa norapudma

Jlorapudm umncna. CoiicTBa jJorapudpma

JecsituyHble orapumMbl

Hatypanbublie norapugmsl

[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI
VYrpolieHue BEIpaKeHUH, COJCPIKAIINX JTOTaprupMbI
[TpeoOpa3oBanue BRIpAKEHHUN, COACPIKAIINX JIOTAPU(HMBI
Jlorapudmmueckas pyHKIus, € CBOHCTBA

['padux morapudpmudeckoit GpyHKIIH

Hcnonp3oBanue rpaduka GyHKINUN JJIS pEIICHUS
yYpaBHEHUU

Hcnonk3oBanue rpaduka GyHKIUU AT peIICHUS
ypaBHEHUI

Jlorapugmuueckue ypaBHEHUS.

OCHOBHBIEC METO/IbI PEeIICHUS JTOTapU(PMUIECKUX
yYpaBHEHUU

Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
pelieHus JorapupMUUEcKUX ypaBHEHHUM

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUH JIOTApU(PMUIECKIX
yYpaBHEHUU

O606menue no Teme:" Jlorapupmudeckue ypaBHeHus"

Konrtponbnas pabora: "Jlorapudpmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC YHCIIOBOTO apTyMEHTa
TaHTeHC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa
ApKTaHT€HC YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb

Omnpenenenne TPUroHOMETPUUYECKUX PYHKIIMHA YUCIOBOTO
aprymeHra

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI
[TpeoOpa3oBaHuEe TPUTOHOMETPHUUECKUX BBIPAKEHUH
[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI

Bcero KoHTtposnbHbIE
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KonnuecTtBO yacoB

paboThI

[IpakTuueck:
paboThI



/o

93
94
95

96

97
98
99
100
101

102

103

104
105
106
107

108

109

110

111

112
113
114
115
116
117
118
119

120

121
122

Tema ypoka

[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN
Pewienne TpUroHOMETpUYECKUX YPaBHEHUN

Pemenne oqHOPOIHBIX TPUTOHOMETPUYECKUX YPaBHEHUH |
CTCIICHU

Pemenrie 0IHOPOHBIX TPUTOHOMETPUUECKUX YPaBHEHUH 2
CTENeHU

PemieHnne TpUroHOMETpUYECKUX YpaBHEHUN
PemieHne TpUroHOMETpUYECKUX YpaBHEHUN
Pemienne TpUroHOMETpUYECKUX YpaBHEHUN
O606menne Tembr:" Tpuronomerpudyeckue ypaBHeHus"

KonTponbhas pabota: "TpuroHoMmeTpuyecKkue BhIpaKeHUs
U TPUTOHOMETPHUECKUE YpaBHEHUS"

[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
IIOCJIEIOBATEIbHOCTEN. MeTo MaTeMaTH4ECKON MHAYKIIUN

MOHOTOHHBIC U OIrpaHNYCHHBIC IMOCIICAOBATCIILHOCTH.
I/ICTOPI/IH aHaM3a 0ECKOHEYHO MaJIbIX

Apudmernueckas mporpeccus
['eomeTpuyeckas mporpeccus
beckoneuyHo yObIBaroIasi reoMeTpruiecKast porpeccus

CymMma 6eckoHeuHO yObIBaroIeil reoMeTpu4ecKoi
IIPOrpeccuu

JIMHENHBIN 1 SKCHOHEHUMANIbHBIN pocT. Yucio e. Popmyiia
CJIOKHBIX MPOIIEHTOB

JInHenHbIN U SKCIIOHEHIMAIbHBIN pocT. Uucio e. dopmyia
CJIOKHBIX MPOLIEHTOB

Hcnons3oBanne IporpeCCru i pEIICHUA PCaJIbHbIX
3ala4q NPUKIaJHOT'O XapaKTepa

Konrtponsnas pabora: "[lociaenoBarenbHOCTH U
nporpeccun"

HenpepbiBHble QYHKIIMU 1 UX CBOWCTBA

Touka pa3pbiBa. ACUMNTOTHI I'paduKOB QyHKIIUH
CaolicTBa (DyHKIMI HEIPEPHIBHBIX HA OTPE3KE
CaoiicTBa (DyHKIIMI HETIPEPHIBHBIX HA OTPE3KE
MeTto1 MHTEPBAJIOB JUIs pEIICHUs] HEPAaBEHCTB
MeTtoa MHTEpBaIOB /Ui PEeIIEHUs] HEPABEHCTB
MeTton uHTEpBaIOB Ui PEeIIeHUs] HEPABEHCTB

[TprmMeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH JIIs
pelIeHus 3a1a4

[TpuMeHeHnEe CBONMCTB HEMTPEPBHIBHBIX (YHKLUH JUIs
pelieHus 3a1a4y

[lepBast u BTOpas Mpou3BOHbIE (PYHKLINN
Ornpenenenne, reOMETPUUECKHN CMBICT TIPOU3BOHON

Bcero KoHTtposnbHbIE

N

N

R

KonnuecTtBO yacoB

paboThI

[IpakTuueck:
paboThI



Ne
/o

123
124
125
126
127
128

129

130

131
132

133

134
135
136

Tema ypoka

Omnpenenenne, GU3NYECKUN CMBICI IIPOU3BOTHOMN
YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN
YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN
[Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUH
[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

[Ipou3BoHasi CyMMBbI, TPOU3BEICHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

[IponsBoaHast CyMMBbI, IPOU3BEICHHUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA

[Ipou3BoHasi CyMMBbI, TPOU3BEICHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

Kontponbnas padora: "[IponsBognas”

[ToBTOpEeHue, 0000IIeHNE, CCTEMaTH3alNs 3HAHU:
"VpaBuenus"

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs 3HAHUH:
"OyHkuun"

HtoroBast KOHTpoONbHAs paboTa
HtoroBast KOHTpoJIbHAs paboTa
[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No
/a

10

Tema ypoka

[TpuMeHeHre NPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHre TPOU3BOJHON K HCCIIeI0OBaHUIO (QYHKIIUMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[TpuMeHeHne TPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHNUIO QYHKIIUN Ha
MOHOTOHHOCTb U KCTPEMYMBI

[TpuMeHeHHe NPOU3BOIHOMN K HCCIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeneHue MPOU3BOIHOM K UCCIIEIOBaHNUIO QYHKIIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAYSHUS
HEenpephIBHON (YHKIIUU HA OTPE3Ke

HaxoxneHrne HanboIbI1ero 1 HaMMEHbBIIEro 3HaYeHHS
HENpEepbIBHON (PYHKIIUU HA OTPE3KE

HaxoxxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS
HenpephIBHON (YHKIIUU HA OTPE3Ke

HaXO)K}IeHI/Ie HAuOOJILIIET0 1 HAMMEHBIIIETO 3HAUYCHHS

L el

KonnuecTtBO yacoB

Bcero Konrtponsnbie — IIpakTuueckr
paboThI paboThI
1
1
1
10 0

136

KomnunuectBo yacoB

Bcero KonTtponbHsble
paboTHI

[IpakTr
pad



n/n

11

12

13

14

15

16

17
18
19
20
21
22

23
24

25

26
27

28

29

30

31
32
33

34
35
36
37
38

Tema ypoka

HENPEPbIBHON (PYHKIIUU HA OTPE3KE

Haxoxaenrne HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxnenne HauOoJbIIero 1 HAMMEHbBLIETO 3HaYEeHUs
HENPEPbIBHON (PYHKIIUU HA OTPE3KE

HpI/IMeHeHI/IC HpOHSBOI[HOfI AJI1 HAXOKACHU A HAUITYdIICTO
PE€UICHHUSA B IIPUKIAAHBIX 3agadax

HpI/IMeHeHI/Ie HpOH3BOZ[H0ﬁ JJId HaXOXACHHUA HAWITYYHIETO
peUICHUS B IIPUKIIAAHBIX 3aga4ax

IIpuMeHeHne NPOU3BOJHON IS ONPEEICHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro popMyJIoi nin rpadpukom

[IpumeHeHne MPON3BOIHON ISl ONPE/ICIICHHS] CKOPOCTH U
YCKOPEHUs IpoIiecca, 3aJaHHOT0 (OPMYIION WiH rpaduKkoM

Kommozumus GpyHKImiz
Kommozumus GpyHKImiz
Kommozumus GpyHKImiz
['eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHOMN TIOCKOCTH
['eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAWHATHOH TTIOCKOCTH

KonTponbnas padora: "UccnenoBanne pyHKIMA ¢ TOMOIIbIO
MPOU3BOAHOMN"

[TepBooOpazHas, OCHOBHOE CBOHCTBO MEPBOOOPA3HBIX

[TepBooOpa3HbIe 31eMeHTapHBIX QyHKIMH. [IpaBuia Hax X aeHUS
epBOOOPA3HBIX

[TepBooOpaznble 3nemMeHTapHbIX (GyHKIUH. [IpaBuia HaxoXaeHUs
epBOOOPA3HBIX

HHurerpai. I'eoMeTpu4eCKUN CMBICII HHTETpaIa

Brrancnenne onpenenéHnoro uHterpaina no ¢gopmyne Hetorona-
JleitOnnIa

Boruncnenue onpenenéHHoro naterpaia no gpopmysie Herotona-
JleiiOHua

IIpuMeHeHre HHTErpaia JUisk HaX0XKACHH TUIOLAAEeH INIOCKUX
buryp

[TpumeHeHre uHTerpaia A HaX0Xk/AeHUs 00bEMOB
T€OMETPUYECKUX TEI

[Tpumeps! pemieHunit quddepeHnaIbHbIX ypaBHEHUN
[Tpumeps! perenuit quddepeHInaIbHbBIX YpaBHEHUN

MaremaTnueckoe MOJEINPOBAHUE PEAJIBHBIX ITPOLIECCOB €
NOMOMUIbI0 AU PepeHInanbHbIX YpaBHEHUN

Kontponbnas padora: "[lepBoobpasznas u uHTETpat"

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

N e

[HEN

[EEN

el

KomnnuecTtBO yacoB

Bcero KonTtposnbhbie

paboThI

[TpakTr

pat



n/n

39
40

41

42

43

44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

71

Tema ypoka

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHUH C MTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUM C TTIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C ITOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

Konrtponbnas padora: "['paduku TpUrOHOMETPHUECKUX (HYHKIIHH.

Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHBIE METO/IbI pEeILIEHUs I0KA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILIEHUs 1I0KA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILIEHUs I0KA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILIEHUs I0KA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pelIEHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI peIIEHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI peIIEHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEeIIEHUs] JIOTapU(PMUUECKUX HEPABEHCTB
OcCHOBHBIE METO/BI PELLIEHUS] UPPALMOHATIBHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELLIEHNUS UPPALIMOHAIIBHBIX HEPABEHCTB
OcCHOBHBIE METO/BI PELLIEHUS UPPALIUIOHATIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB
I'paduueckue MeTO bl pELIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTO bl PELIeHUs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTo bl peLIeHUs TOKa3aTeIbHbIX YPaBHEHUIN
I'paduueckue MeTO/IbI pELIeHUsT TOKa3aTeIbHBIX HEPAaBEHCTB

I'paduueckue MeTo bl peleHns: JIorapu(MUYECKUX YpaBHEHHH
I'paduueckue MeTo bl pelIeHus Jorapu(PpMUIECKIX HEPABEHCTB
['paduueckue MeTObI PELIeHUs JOTapUPMUUECKIX HEPABEHCTB

['paduueckue MeTOIbI pelIeHUs TOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

['padmyeckue METOABI pelIeHHs OKa3aTeNbHbIX U
JOrapu(pMHUUECKUX ypaBHEHUH

['padmyeckue METOABI peIICHHS MTOKA3aTeNbHBIX U
norapu(MUIECKIX HEPABEHCTB

['padpuaeckue METOIBI pelIeHUs MOKa3aTENbHBIX U
norapupMHUUECKUX HEPABEHCTB

Bcero KonTtposnbhbie
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95

96

97

98

99

100

Tema ypoka

KonTponbnas pabora: "HppaimonaibHble, TOKa3aTEIbHBIE U
norapupMuIeCcKre HepaBeHCTBRA"

KomrutekcHble uncna. Anredpandeckast 1 TPUTOHOMETPUYECKast
(bopMBI 3aIIHICH KOMIIEKCHOT'O YHCIIa

KomrmuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpUIECKas
(dbopMBbI 3anMCH KOMITJIEKCHOTO YHUCIIa

ApudmeTnueckre onepaluy ¢ KOMILIIEKCHBIMH YUCIIaMU
ApudmeTnueckre onepalnuu ¢ KOMILIIEKCHBIMH YUCIIaMU
N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON TIOCKOCTH
N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIUHATHON TIOCKOCTH
®opmyiia Myaspa. KopHu n-oil CTE€leHn U3 KOMIUIEKCHOTO Yucia
®opmyna Myaspa. KopHu n-oif creneHu U3 KOMILUIEKCHOTO Yncia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI IJI PCIICHUA Q)HSHHGCKHX n
TCOMCTPHUICCKUX 3aaa4d

KonTponbnas pabora: "KommiekcHsie yncina'

Harypasbnsle u niensie yucna

Harypanbnsle u niensie yucna

[IpuMeHeHrEe TPU3HAKOB JEIMMOCTH LIEJbIX YHCET

[IpuMmeHeHre TPU3HAKOB JEIMMOCTH LIEJIBIX YHUCE

[Tpumenenue npuszHakoB genumocTH nensix uncen: HOJ u HOK
[Tpumenenue npusHakoB genumocTH nensix uncen: HOJ u HOK

HpI/IMGHCHI/IC IMPHU3HAKOB ACJIMMOCTHU LCJIbIX YUCCII: OCTATKHU I10
MOZIYITIO

[IpuMeHeHrne MPU3HAKOB JAETMMOCTH LENbIX YHCEI: OCTATKU M0
MOJYJIO

HpI/IMeHeHI/IG IMPHU3HAKOB JACJIMMOCTHU LEJIBIX YUCCII: AJITOPHUTM
EBKJ'II/LZ[a JJI PEIICHUS 3a1a4 B TEJIbIX YHUCIaX

KonTponbnas pabota: "Teopus nensix uncen"

Cucrema u COBOKYITHOCTb ypaBHeHHfI. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTCMBI-CJICACTBHUA

CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CCTEMBI U
CUCTEMBI-CIIEICTBUS

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
palMOHAIbHBIX YPaBHEHUHN

OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEM
UPPALMOHAIILHBIX YPAaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
MTOKa3aTeJIbHBIX YPaBHEHHUI

OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEM
[IOKa3aTeJIbHBIX YPaBHEHUU

OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(pMUUECKUX ypaBHEHHM

OcHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN

Bcero KonTtposnbhbie

N o T T Y =V SENR S
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KomnnuecTtBO yacoB

paboThI
1
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No Tema ypoka KomnuecTBo wacon
/1 Bcero Kontponsubie  IIpakTr
paboThI pad
norapu(pMHUECKUX YpaBHEHHHA
101 IIpumeHeHME CHCTEM K PEIICHHIO MaTEeMAaTUYEeCKHX 331a4 U 3ajad =~ 1

U3 pa3IMyYHBIX 00NacTel HAyKH U peasibHOM JKU3HH,
WHTEpIpeTalys MOJyYeHHBIX PEe3yJIbTaTOB

[EEN

102 IlpumMeHeHHE CHCTEM K PEIICHHIO MaTEMAaTUYECKHX 33134 U 3a7a4
U3 Pa3IMYHBIX 00JacTell HAyKH U peabHOM KU3HH,
MHTEpIpEeTaNrs NOTYICHHBIX Pe3yIbTaToOB

103 IIpumMeHeHHE HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 33a7a4d U 1
3a/1a4 U3 Pa3IMYHbIX 00JacTe HAYKU U PEAIbHOMN JKU3HH,
MHTEpIpEeTaNs NOTYISHHBIX Pe3yIbTaToOB

104 KonrpomasHas padora: "CucTemMbl palliOHAIbHBIX, 1 1
UPPAUOHATBHBIX TTOKA3aTEIbHBIX U JIOTapU(PMHYECKUX
ypaBHEHUI"

105 PanmoHanbHBIC ypaBHEHHUS C TapaMeTpaMu

106 PammoHanbHbIC HEPABEHCTBA C MapaMeTpaMu

107 PanmoHaibHBIC CHCTEMBI C TapaMeTpaMu

108 HppaunoHanbHble ypaBHEHHs, HEPABEHCTBA C IapaMeTpaMu
109 HppaunoHadbHBIE CUCTEMBI C TapaMeTPaMH

110 IToxa3arenbHBIC ypaBHEHUS, HEPABEHCTBA C TTapaMeTPaMH
111 Tloka3arenpHble CUCTEMBI C TApaMETPaMU

112 Jlorapudmuyeckre ypaBHEHHS, HEPABEHCTBA C MapaMeTpaMH
113 Jlorapudmuyeckre CUCTEMBI C ITapaMeTpaMu

114 TpuroHomerpuyeckue ypaBHEHUS C apaMeTpaMu

115 Tpuronomerpuyeckue HEpaBeHCTBa C apaMeTpamu

116 TpuroHoMeTpUYeCKHe CHCTEMBI C TapaMeTpaMu

P PP R R RPRRER R R R R R

117 TlocTpoeHue u uccieIoBaHNE MaTeEMaTHUYECKUX MOJIeen
pEAIbHBIX CUTYalMH C IOMOIIBIO YPABHEHUI C MapaMeTpaMu

118 TlocTpoeHue u uccieI0BaHNE MAaTEMAaTHUYECKUX MOJIEIeH 1
peabHBIX CUTYaI[Mi C IOMOLIBI0 CHCTEM YPABHEHUU C
napaMeTpamu

119 TlocTtpoeHue U UCCIEeTOBaHHE MaTEMAaTHUYECKUX MOJIEIei 1
peabHBIX CUTYallMi C IOMOLIBIO CHCTEM YPABHEHUN C
napaMeTpamu

120 KonrtpomasHas pabora: "3anauu ¢ napamerpamu”
121 TloBropeHnue, 0000IIeHNE, CHCTEeMaTU3alus 3HaHui: "Y paBHeHUs"
122 TloBropenue, 0000IIeHNE, CHCTeMaTH3alus 3HaHui: "Y paBHeHUs"

N T

123 TloBTopeHnue, 0000IIeHNE, CHCTeMAaTHU3allus 3HAHUA: Y paBHEHUS.
Cucremsl ypaBHeHUH"

124 TloBTopenue, 0000IICHNE, CHCTEMATH3AINS 3HAHWN: 1
"HepaBenctsa"

125 TloBropenue, 0000IIeHNE, CHCTEMATU3AINUS 3HAHUNA: 1
"Hepasencrna"

126 TloBTopenue, 000OIICHHUE, CHCTEMATH3AINS 3HAHWN: 1



n/n

127

128

129

130

131
132
133
134
135
136

Tema ypoka

"HepaBencrpa"

[ToBTOpenue, 06o0IIEeHNE, CUCTEMATH3AIMS 3HAHUM:

"[IponsBoaHas u e€ npumMeHenue"

[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3allUsI 3HAHUI:

"ITpousBoaHas u €€ npuMeHeHue"

[ToBTOpenue, o6o0IIEeHNE, CUCTEMATH3AIMS 3HAHUHA:

"[IponsBoaHas u e€ npumMeHenue"

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIHsI 3HAHUMN

ero npuMeHexue"

[ToBTOpenue, o6o0IIEeHNE, CUCTEMATH3AIMS 3HAHUA:
[ToBTOpenue, 06o0IIeHNE, CUCTEMATH3AIMS 3HAHUA:
[ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIMS 3HAHHI:

Wrorosas koHTpoJibHAsA paboTa
Wrorosas koHTpoJsibHasA paboTa
IToBTOpenue, 0600mICHNE, CCTEMAaTH3alMs 3HAHNH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

"UnTerpan u

"OyHKuun'

"OyHKUU'

'

"OyHKIHAN'

Bcero KonTtposnbhbie

[EEN

N e

136
YYEBHO-METOANUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O

* MaTemaTuka: anre6pa 1 Hadalla MaTCMAaTU4YCCKOI'o aHajin3a, rcoMeTpus.

Anrebpa n Havaja MaTeMaTudeckoro aHainusa (B 2 yactsx), 10-11 kmacesl/ YacTh
1: Mopakosuy A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noj

penakuueit Mopakosuya A.I"., O0111ecTBO ¢ OTpaHUYCHHOW OTBETCTBEHHOCTHIO

«MOLL MHEMO3HWHA»

* MaTemaTuka: anre6pa M Hadalia MaTCMaTU4YCCKOro aHajin3a, rcoMeTpus.

Anrebpa u Hayalla MaTeMaTUUeCKoro aHanuza (B 2 yactsx), 11 kmacc/

Mopakosuu A.I'., Cemenos I1.B., Anekcanapoa JI.A., Mapnaxaesa E.JI.,

AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBernieHue

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

KomnnuecTtBO yacoB

paboThI

10

[TpakTr
pat



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

MHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.edu.ru/



