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IHHOACHUTEJIBHAS 3AIIMCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHON JKU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKLMSIMHU anreOpbl M MaTeMaTUYecKOoro aHajlu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIPETAalMy  TIOJYYEHHBIX  PEIICHHWH, 3HAKOMATCA €  IPUMEpaMHu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oO0ydeHus anreOpe M HayajgaM MaTeMaTHYECKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukm», «YpaBHEHUS U HEpaBEeHCTBay, «Havama
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMU TEMaMHU W pasnenamu. J(aHHBIHI
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecs OBJaAEBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATENHHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBanus. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHUCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaronapsi mocregoBaTelbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3aLIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJQJACBAIOT PA3NIWYHBIMH METOJaMU  PEIICHHS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBaHUN (YHKIMI ¢ TIOMOILBIO MMPOM3BOAHOM, NMPU PEIICHUH MPUKIAJIHBIX



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUMH,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (OopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JuHUg «DyHKuMM W rpadukm» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, MCIOJIB30BAaHUE (PYHKIMI NI pelieHus 3a7ad U3 APYrux y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMe: aHaIUTHYECKOW, rpaduyeckod u ciioBecHOW. Ero umsydenwue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIAJHBIX 33124,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHUsI TpoueccoB. JlaHHas copepaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OpMaTbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEeMaTHKU U MCIOJb30BaTh €0 JJI BBIPAXKCHUS CBOMX MBICTICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOpBIE MPU3BAHbI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37Ie/iOB MIPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATh  IPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanm3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXXAHUE OBYYEHUA
10 KVIACC

Yuciia u BIYUCTEHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckoHeuHble nepuoauueckue npodu. I[lpumenenune apoOell W TPOLIEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
Apudmernyeckue  omnepanud ¢ JCUCTBUTEILHBIMU  YHCJIaMH.  Moaynb
JEHCTBUTENBHOTO YHCIa U €ro CBOMCTBA. [IpnbmmkEHHbIe BRIUUCICHNUS, TpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOAXOAIIeH (GOPMBI 3aIMUCH TCUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS MTPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIbHBIM IIOKAa3aTelieM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YMCJIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxxnmecTBa W TOXKICCTBEHHBbIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHMUSL. OcCHOBHBIE METO/IbI peleHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

ITokazarensHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKAa3aTEIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO/TBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Ormpenenurens MaTpuibpl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPUILL U ONPEAEITUTEIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuus, crnocodbsl 3amganus GyHKIUH. B3aumHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOsIHCTBA. YETHBIE U HeuéTHbIe (yHKIMH. [lepuoanueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (GyHKUMS ¢ HATypaldbHBIM U 1I€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKITUN TS pEIICHUS YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locneqoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeIbHOCTE. MeTox
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBaroIieil reoMeTpuyecKoil
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. TO4yku paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbu3nUecKuil CMBICT TPOU3BOJHON. Y paBHEHHE KacaTelIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHuWE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yucaa v BIYUCICHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [IpumeneHune
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpaBHEHUH C  MOMOILIbBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HH, UHTEPIPETALNS OTYYEHHBIX PE3yIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKJIAJHBIX 337a4ax, U1 OIpPENENICHUs CKOPOCTHM M YCKOPEHHs IIpouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJEJMPOBAaHUE pEATbHBIX MPOLECCOB € MOMOMIbIO AupdepeHIInaIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00yYaIOMErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSAM POCCHMCKUX MaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, dTHUUYECKOTO IMOBEJCHUSI, CBA3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh  SKOJIOTUYECKON  KYyJIbTYpbl, TMOHHUMAaHUE BIMSIHUSI
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpezpl, [UIAHHPOBAHME IOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYECKOM HAyKH Kak CQepbl YEJIOBEYECKOW AESTENbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/ieNIeHHs] OHATHUM, YCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK KiacCU(UKAIUY,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIOUYEHAN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpaTh crmoco0 perieHus: y4eOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(dopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY O0BEKTaMH, SIBICHUSIMH, TIPOIIECCaMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCAa, A TAaKKE BbIIBUIAThH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY peUIeHUs 3ajiayw,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
ayajora, oOHapy)KUBaTh Pa3jIMdyue U CXOJICTBO IMO3MIIMNA, B KOPPEKTHOU ¢opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
Ipe3eHTAIIN U OCOOCHHOCTEH ayauTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTara peIIeHUs
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIU U YCIOBUSIM, OOBIACHITH PUUHHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TMpW pelIeHHd Y4eOHBIX 3a/Jay, MNPUHUMATh 1eJb COBMECTHOU
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenuss B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoanueckas JpoOb, TMPOLEHTHI, HPpPAMOHATIBHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSITh TPUOJIMKEHHBIC BEIYUCIICHUS, TIPABUIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHUEM: apU(PMETHUECKUN KOpEHb HATypaJlbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPABHEHUS U YPAaBHEHUS -CIICCTBHUS, PABHOCWIBHBIC HEPAaBEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabiMH KOo3(p(UUMEHTaMH, KOPHH MHOTOWIEHA, HPUMEHSATh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCICHHUS €ro 3Ha4ueHus,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C IIOMOLIBI0 MAaTpULl U ONPEIEIUTENIEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3zoBaHus
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI A IPeOoOpa3oOBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QYHKUMM, KOMMO3uLUA GyHKOUE, Tpapuk QyHKUIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM ToKa3aTeseM, rpaduk CTENeHHON (YHKIUU C HaTypajJbHBIM U LEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUpOBATh MOHATHUSAMM: IOKa3aTelbHas W Jiorapupmudeckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJTHO OINEpPUPOBATh MOHATUSAMHU: apUPMETHUECKass U TeoMeTpuyecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHSAMHU: HEMPEPBIBHBIE (DYHKIMH, TOUYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTHKA!

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TeopeMa, ypaBHEHHE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHYeCKOT0 aHaJIN3a»:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckod H
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
JA0rapupMUUYECKUE HEPABEHCTBA, HAXOAWUTh MX pPEIIEHUs C IOMOILBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATHUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb paloHalbHBIE, UppaLMOHAJIBHBIE, [I0Ka3aTeJIbHbIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEIMpPOBaTh peajbHblE CHUTYalldd Ha S3bIKE anreOpbl, COCTABIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapuKd KOMIO3MIMHU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIMPOBAHUS W MCCIENOBAaHUS pEabHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh IMPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIIy4dIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh MEPBOOOpPA3HBIC SJIEMEHTAPHBIX (QYHKIUH UM BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MPHUKIaJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOrO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BIpaKeHUs U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Has u uHTErpa 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
n/n Tewa ypoka Bcero KonTpoabHLie H3yYeHus1 | oOpa3oBaresibHbIE
padoThI pecypeb
1 MHoXxecTBO, Onepaly HaJl MHOXKECTBAMU U 1
UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHeHue TeoOpeTUKO-MHOXKECTBEHHOT O 1
amnmnapata JUIsl pelieHus 3a1a4
Pannonansabie ynciaa. OOBIKHOBEHHBIC U
4 JeCSITUYHbIE 1POOU, TPOLIEHTHI, 0ECKOHEUHbIE 1
MEPUOUYECKUE TPOOH
PanmonanpHbie uncna. OOBIKHOBEHHBIE U
) JIeCATHYHBIE IPOOH, POIIEHTHI, 0ECKOHEUHBIE 1
TIepUOIMYECKUE IPOOH
5 [Ipumenenue apoOeit ¥ MPOLIEHTOB AJIst 1
pelIeHMs IPUKIAIHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAIHbIX 3a1a4
8 JeictBuTenbHbIE Yncaa. PanoHanbHbIe U 1
UppalroHaIbHbIE YUCIA
9 ApudmeTnueckue oneparmu ¢ 1
NeUCTBUTEIHHBIMU YK CIAMU
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
CBOMCTBa
11 [TpubnmxEHHBIE BEIYMCICHNS, TIPaBUIIA 1




OKpYTJICHUS, MPUKUJKA U OLIEHKA pe3yJbTaTa
BBIYUCIICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUSI LIETBIX U
JIpoOHO-palliOHAIILHBIX YPaBHEHUN 1
HEPABEHCTB

14

OCHOBHBIE METOABI PEUICHUS LIEIBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpPaBEHCTB

15

MHoOro4JieHbl OT OJJHOW IMEPEMEHHOM.
JleneHre MHOro4JieHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTr04JIeHbI C IeTbIMU KO3 QUITUECHTAMHU.
Teopema Buera

17

Pemenune cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Marpuia cuCTEMBI TMHENHBIX YPaBHEHUM.
Onpenenurenb MaTpuLbl 2X2, €r0
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTPULbl 2X2, €ro
Tr€OMETPUYECKUI CMBICIT H CBOWCTBA;
BBIYUCIIEHUE €r0 3HAUYECHUS

21

[Ipumenenue onpenenuTes s peleHus
CHCTEMBI JIMHENUHBIX YPABHEHUI

22

Pemenue npukiaaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN




23

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

24

Kontponbhas padota: "PanmonanbHeie
ypaBHEHHMs ¥ HepaBeHCTBA. CHcTeMbl
JVHENHBIX ypaBHEHUN"

25

@OyHKIMS, CIIOCO0BI 3a1aHNs QYHKINH.
B3anmuo oGpatusie pyHkiuu. Komnosunus
byHKIUN

26

I'paduk hyHKIMH. DIIeMEHTapHbBIE
npeoOpa3oBaHus rpaduKoB GyHKITUI

27

O6mactb onpeneneHus U MHOXKECTBO
3HaueHuil pynkuuu. Hymu ¢pynkuuu.
[IpomexxyTkH 3HaK MOCTOSHCTBA

28

YéTHbple 1 HEYETHBIC (DYHKITUH.
[Mepuonnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMBbl © MUHUMYMBI (DYHKIIHH.
HawuOonbiiee 1 HaMMEHbIIICE 3HAYCHHE
(GYHKIIUY Ha TPOMEXYTKE

30

JluHelHas1, KBaapaTUIHAS U TPOOHO-
TVHEHHas QyHKIHH

31

OneMeHTapHOe UCCIEJ0BAHUE U IOCTPOCHUE
rpauKoB ATUX QYHKIMH

32

DJeMeHTapHOe HCCIISIOBAHUE U IOCTPOCHHE
rpaduKOB ATHX QYHKIUI

33

CreneHs ¢ eabIM noka3ateiieM. bunom
Hrrotona

34

Crenels ¢ 11eJIbIM TOKa3aTelIeM. buHOM
Hrrotona




CreneHHast yHKIUS ¢ HATYpaJIbHBIM U

35 1ebIM MokaszateseM. E€ cBolicTBa u rpaduk

36 Kontponbhas pabora: "CreneHHas QyHKIHSL.
E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATypaTbHOM
CTEIEHU U €r0 CBOMCTBA

38 ApudmeTnueckuit KOpeHb HaTypaIbHOM
CTEIEHH U €ro CBOICTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAIINX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YUCIOBBIX BHIPAKECHUN,
coJiepKallliX CTENEHU U KOPHU

a1 [IpeobpazoBaHus YMCIOBBIX BhIPAXKEHUH,
COJEpKAIIMX CTEIIEHU U KOPHU
Wppanunonanbasie ypaBHeHUsA. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
YPaBHEHUI
WppaunonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIIEHUS UPPALMOHATBHBIX
YPaBHEHUI
WppaunonansHbie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PELLIEHUS UPPALMOHAJIBHBIX
ypaBHEHUM

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUU
UppaloHaJIbHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TEPEXO/BI B PELICHUH
UppaloOHaJIbHBIX YPAaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

MppalMOHAJIBHBIX YPaBHEHUI




PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

48 HMppalMOHAJIBHBIX YPaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-0i1 CTENeHu Kak

49 (byHKIIMM 0OpaTHOM CTENEHH C HaTypaJIbHBIM
MoKa3aTeseM
CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU Kak

50 (byHKIIUN 00paTHOM CTENEeHU C HaTypaJlbHBIM
IoKa3aTeleM
KonTponwsnas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-0ii cTenenu. MppanuonanbHbie
ypaBHeHUs"

52 CreneHb ¢ pallMOHAJIBHBIM ITOKA3aTeNIEM U €€
CBOMCTBa

53 Crernenb ¢ pallMOHAJIbHBIM MTOKA3aTeNIeEM U €€
CBOMCTBa

54 CrerneHp ¢ paliMOHAJIBHBIM ITOKA3aTeNIEM U €€
CBOICTBa

55 ITokazarenbHas (pyHKIUsA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3zoBanue rpapuka GyHKIUT IS
peLIeHNs ypaBHEHUI

57 Hcnonbs3zoBanue rpaduka GyHKIUT IS
pelIeHNs] ypaBHEHU

58 [ToxazaTenbHble ypaBHEeHHs. OCHOBHBIE
METO/Ibl PEIIEHNUs MTOKa3aTEeNIbHbIX YPaBHEHUN

59 [Toka3aTenbubie ypaBHeHUsl. OCHOBHBIE
METO/Ibl PEIIEHUS TOKA3aTENIbHBIX YPaBHEHUN

50 [ToxazarenbHble ypaBHEeHUS. OCHOBHBIE

MCTOJIbI pCHICHU ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ




Kontponbhas padota: "Iloka3atenbHas

o1 ¢ynkus. [TokazaTenpHbie ypaBHEeHUS" 1

62 Jlorapuwm uncna. CoiicTBa Jorapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. ColicTBa Jiorapudma 1

65 JlecsiTuuHbIEe M HATYpaJbHBIE JOrapyu (PMbI 1

66 JlecaTHUHBIC M HATYPAJbHBIE JIOTapU MBI 1

67 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
J0rapu(Mel

68 IIpeoGpa3oBanue BbIpaXeHUH, coepxKalinx 1
Jorapu (GMel

69 [IpeobpazoBanue BeIpaKeHUH, COAEpKALIUX 1
Jorapu(Mel

70 Jlorapudmuyeckas QyHKIus, e€ CBOMCTBA U 1
rpaduk

71 Jlorapupmuyeckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1
pelIeHns ypaBHEHUI

73 Hcnone3oBanue rpaduka GyHKIUN AT 1
peleHus ypaBHEHUI
Jlorapupmuueckue ypaBHeHusl. OCHOBHbIE

74 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX 1
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusl. OCHOBHbIE

75 METO/Ibl PeIIeHus Jorapu(PMUIECKUX 1
YpaBHEHHI

76 Jlorapudmudeckue ypaBHeHus. OCHOBHBIE 1




METO/Ibl PEIIEHUs JOrapu(PMUIECKUX

ypaBHEHUM

77 PaBHOCHIIBHBIEC TIEPEXO/BI B PEIICHUH 1
Jorapu(pMUYEecKiX ypaBHEHUN

78 PaBHOCHIIbHBIEC TIEPEXO/bI B PEIICHUN 1
norapu(pMUYECKUX ypaBHEHUH

79 KonTtponwsnas pabora: "Jlorapudmudeckas 1
¢byukuus. Jlorapudgmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAaHT€HC U KOTAHT'€HC 1
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 1
YHCIIOBOT'O apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 orpeneseHne TPUTOHOMETPHUECKUX (YHKIIMMA 1
YHCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

85 OTpe/IeICHHE TPUTOHOMETPHICCKUX (DYHKITUI 1
YHCIIOBOT'O apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

87 OCHOBHBIC TPUT'OHOMETPHYECKUE (HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETpUY ECKHE (HOPMYIIbI 1

89 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1

BBIPAKEHUI




[IpeoOGpazoBaHKne TPUTOHOMETPHIECKUX

91 . 1
BBIpaKCHUU

92 [IpeobpazoBanue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 ITpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

94 Pemenne TpuroHomMeTpuueCcKNX ypaBHEHUI 1

95 Pemenue TpuroHOMETpHUECKUX yPaBHEHUN 1

96 Pemenue TpuroHomMeTpuUeCKUX ypaBHEHUH 1

97 Pemenne TpuroHoMETpHYECKUX ypPaBHEHUN 1

98 Pemenue TpuroHOMeTpUUECKUX ypaBHEHUIH 1

99 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

100 Pemienue TpuroHOMETpUUECKUX ypaBHEHUH 1
Kontponbhas padota: "Tpuronomerpudeckue

101 BBIPAKEHUS U TPUTOHOMETPUUECKHUE 1
ypaBHeHHS"
IlocnenoBarenbHOCTH, CIIOCOOKI 3aJaHUS

102 nociyenoBaTeabHocTel. Meron 1
MaTeMaTHYECKOW MHTyKIIHH
MOHOTOHHBIE U OTPaHUYEHHbBIE

103 nocJieoBaTebHOCTU. icTOpust aHanmm3a 1
OECKOHEUYHO MaJIbIX

104 ApudmeTnueckas nporpeccus 1

105 ['eomerpuyeckas mporpeccust 1

106 BeckoneuHo yObIBaromiasi reoMeTpruiecKas 1
nporpeccus

107 CymmMma OeckoHeYHO yOBIBaromei 1

r€OMETPUYECKON MPOrpeCCUU




JIuHEelHbIN U 3KCITOH HIIMAIbHBIN POCT.

108 Yucno e. DopMyiia CI0XKHBIX OPOIIEHTOB

109 JIuHelHbIN U 3KCITOH CHIIMAIBHBIN POCT.
Yucno e. Popmyiia CIOKHBIX MPOLIEHTOB

110 Hcnonp3zoBaHue Nporpeccuu AJis pereHus
peasIbHBIX 3a7a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbshas padota: "IlocnenoBarenbHOCTH
U riporpeccun”

112 HenpepsiBHbIE QYHKIIMM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pahUKOB
GbyHKIUH

114 CpoiicTBa QyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 Meron HHTEpBAJIOB /JIs PELICHNS HEPABEHCTB

117 Meron MHTEpBAIIOB JJIs PELICHNS HEPABEHCTB

118 MeTton HHTEpBAJIOB /JIsl PEIIEHNS HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1151 pelieHus 3a1ad

120 IIpuMeHeHnEe CBOKCTB HENPEPBIBHBIX
GbyHKIUMI 1715 peleHus 3a1a4

121 [lepBas u BTOpast npou3BOJHbIE QYHKIIUU

199 Onpenenenue, reoOMEeTpUYECKUI CMBICIT
MPOU3BOHOU

123 Onpenenenue, GU3NIECKUI CMBICIT
MPOU3BOTHOMN

124 VYpaBHEHUE KacaTeIbHOI K TpaduKy




byHKIIUN

125 YpaBHEHUE KacaTeIbHOI K TpaduKy 1
byHKIIUN

126 [Tpon3BoaHBIE 2JIEMEHTAPHBIX (YHKITUI 1

127 [IponzBoaHbIE 2JIEMEHTaPHBIX QYHKIUI

128 [TpousBogHAast CyMMBI, TPOU3BEICHUS, 1
YaCTHOT'O M KOMITO3UIIUH (DYHKITHI

129 ITpousBogHast CyMMbI, IPOM3BEIEHUS, 1
YaCTHOI'O U KOMITO3ULIUHU (DYHKIIHI

130 [TpousBogHAsE CyMMBI, TPOU3BEICHUS, 1
YaCTHOT'O ¥ KOMITO3UIIUHU (PYHKIUH

131 KonTponpHas padora: "IIpousBoanas" 1 1

132 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHnA"

133 [ToBTOpeHue, 0000IIeHIE, CHCTEMATH3AIIHS 1
3HaHuM: "OyHkuun"

134 Htorosas koHTpoJbHas paboTa 1

135 HToroBast KOHTposIbHAs paboTa 1

136 HOBTO?GHHe, 0000111eH1e, cucTeMaTU3alus 1
3HaHU

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10




11 KUIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Jlara
HU3y4CHUs

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHue Mpon3BOIHON K
UCCIIEIOBAHNIO (YHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
MCCJIEZIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne NPOU3BOAHOMN K
WCCIIeZIOBaHUIO (PYHKIIMN HA MOHOTOHHOCTD
1 SKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
WCCIIeZIOBaHUIO (DYHKIIMN HA MOHOTOHHOCTh
1 DKCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIEIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHenue npou3BOIHOMN K
UCCJIEZIOBAHNIO (DYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxnenue HanboOAbIIETO U
HAUMEHBIIIEr0 3HAYCHHSI HEPEPhIBHOM
(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOONbIIEro U
HAaWMEHBIIIErO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HaA OTpe3Ke

10

HaxoxneHne HanOoMbIIErO U
HAWMEHBINIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU HaA OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAaYCHHUSI HETPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUS] HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHneHne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAUTY4lIEero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne nponu3BOIHOMN AJIs
OIIpEJENIEHHS] CKOPOCTH U YCKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nmm
rpadpukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosuuus GpyHkuumit

20 ['eomerpuyeckue o0pas3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TOMOIIBIO TIPOU3BOTHON"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 7IeMEHTApHBIX (PYHKITUH.
[TpaBuiia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IeMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX0XI€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMeTpUUeCKuidl CMBICI
WHTerpaja

27 Brruncnenue onpeaenéHHOro HHTErpaia no
dbopmyne Herotona-JIeiiOHuIa

98 Brruncnenue onpeaenéHHOro HHTErpaia no
dbopmyne Hrrorona-JIeitOuuia

29 [TpumeHeHue HHTErpaia A5 HaX 03KIEeHUS
IIoIIaaeH IocKuX Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemieHuit 1udpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHanbHbIX

32 .
ypaBHEHUI
MaremaTi4ecKkoe MOJIEeIMPOBAHNE

33 PEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
mudepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBO¥CTBa U rpaduKku

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT160p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT6O0p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHHH C IIOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Perienrie TpUroHOMeTpUUECKUX HEPABEHCTB 1

45 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1
Konrtponesnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX QYHKIIHH. 1
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHbIE METO/BI PELICHUS 1
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/Ibl PEIICHUS 1
MIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHbIE METO/BI PELICHUS 1
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOABI PELIEHUS 1
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHHS 1
Jorapu(pMUYECKUX HEPaBEHCTB

54 OCHOBHbIE METO/BI PELICHUS 1
Jorapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METO/Ibl PEIICHUS 1
Jorapu(pMUYECKUX HEPABEHCTB

56 OCHOBHbIE METO/bI PELICHUS 1
Jorapu(pMUYECKUX HEPaBEHCTB

57 OCHOBHBIE METOBI PELICHUS 1
UppaloHaJbHBIX HEPABEHCTB

58 OCHOBHBIE METOABI PELIEHUS 1




MppallOHAaIbHBIX HEPABEHCTB

OcHOBHEBIE MCTO/IbI PCIICHUS

>9 UpPpalMOHATIbHBIX HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
UppaIoHaIbHBIX HEPABEHCTB

61 ['padpmaeckre METOABI perIeHHs
UPPaLMOHAIBHBIX YPaBHEHUH

62 ['paduaeckre MeTOaBI perieHHs
UppaIOHATBHBIX YPaBHEHUN

63 I'paduueckrie MeTONBI peleHus
MOKa3aTeNbHbIX YpaBHEHUN

64 ['paduaeckre MeToabI perieHHs
MIOKa3aTEeIbHBIX HEPABECHCTB

65 I'padmueckue MeTOIbI pereHus
norapu(pMUYECKUX YpaBHEHUN

66 ['padmaeckrie METOABI perIeHHs
Jorapu(MUIECKUX HEPABEHCTB

67 I'papuueckue MeTobI peleHus
norapu(pMUYECKUX HEPaBEHCTB
['paduueckrie METOIbI peleHus

68 MOKA3aTeNbHBIX U JIOTApH (PMUYECKUX
YpPaBHEHHI
I'paduueckrie MeTOBI peleHus

69 MOKA3aTeNbHBIX U JIOTapH (PMHUUECKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHsI

70 MOKa3aTeNIbHbIX U JIOrapu(PMUIECKUX

HEpPaBEHCTB




71

I'padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

72

KontponeHas pabota: "UppanuoHanabHbIe,
noka3aTellbHbIe U Jorapudmuyeckue
HepaBeHCTBa"

73

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeETpUYecKas (OpMbI 3aIIUCH
KOMIUIEKCHOI'O YK clia

74

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYeckas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

75

ApudmeTrueckue oneparuu ¢
KOMIIJICKCHBIMH YHCJIaMHU

76

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

77

N300paskeHre KOMIUIEKCHBIX YK CEN Ha
KOOpHHHaTHOﬁ IIJIOCKOCTHU

78

N300paxeHne KOMIUIEKCHBIX YU CEeN Ha
KOOPAMHATHOM MJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOI'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu u3
KOMIIJIEKCHOI'O YU Ca

81

[IpuMeHeHn e KOMIUIEKCHBIX YU CEIT 111
petrenust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

82

Konrtponsnas padora: "KomrmiekcHbie




gyucia"

83 HartypanbHbIe ¥ 1IeNble Ynciia

84 HatypanbsHble U 1enble yncia

85 [TpumeHeHne TPU3HAKOB IETUMOCTH IIETBIX
quUCeN

86 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX
qucen

87 [TpuMeHeHue MPU3HAKOB JEIUMOCTH LEJIbIX
yucesn: HOJl u HOK

88 [Ipumenenue NpU3HAKOB IETMMOCTH LIEJIBIX
gucen: HOJl 1 HOK

89 [TpuMeHeHue MPU3HAKOB JEIUMOCTH EIBIX
YHCeN: OCTATKH 10 MOJIYJIO

90 [IpumeHeHne NpU3HAKOB JIETMMOCTH LIEJIBIX
YUCEJI: OCTATKU 11O MOJIYJTIO
[IpumeHeHue NpU3HAKOB IETMMOCTH LIEJIbIX

91 qricel: alroput™ EBKima nist pereHust
3a]1a4 B LIEJTBIX YUCIIAX

92 KonTponbsHas padora: "Teopus mensix
yucesn"
Cucrema u COBOKYMHOCTbh YPaBHEHUM.

93 PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBUS
CucremMa u COBOKYITHOCTh YPaBHEHHUH.

94 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

95 OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U

COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHEHUI




OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
96 COBOKYITHOCTEH MppaIliOHAILHBIX
YpaBHEHUI

97 OcHOBHEIE METObI PCIICHUA CUCTEM U

COBOKYIHOCTEN MTOKa3aTEeIbHBIX YPAaBHEHUI

08 OCHOBHEBIC METOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPaBHEHUM

OCHOBHBIE METObI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapru(hMUYeCKUX
YpaBHEHHUI

OCHOBHBIC METO/IbI PCILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMId eCKUX
YpaBHEHHI

[IprumeHeHuEe CUCTEM K PEIIEHUIO
MaTeMaTUYECKUX 3a/1a4  3a/1a4 U3

101 pa3IMYHBIX O0NacTell HAYKH U peasbHOM
JKU3HU, HHTEPIIPETAIHS MOTYICHHBIX
pe3yJbTaToB

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a7a4 13

102 pa3InyHBIX o0sacTell HAYKU U peabHOU
KU3HH, HTHTEPIIPETALUS TTOITYIEHHBIX
pe3yJIbTaToB

[TpumMeHeHnEe HEPABEHCTB K PEIICHUI0
MaTeMaTHYECKHUX 3a/1a4 U 3a7a4 13

103 pa3IMYHBIX 00J1aCTEH HAYKU M pealibHOM
YKU3HH, UHTEPIIPETAIUS TOTYUCHHBIX

pE3YIBTAaTOB




KonTponbHnas pabora: "Cucremsl
paliOHAJIbHBIX, UpPalluOHAJIbHbBIX

104
MOKA3aTENbHBIX U JIOTapu(PMUIECKIX
ypaBHeHUI"

105 PanmonanbHble ypaBHEHUS C TapaMeTpaMu

106 ParnmonanpHbIe HEPABEHCTBA C
napaMeTpaMu

107 PanronanpHBIE CHCTEMBI C TApaMeTpaMu

108 WppanroHanbHble ypaBHEHUS, HEPaBEHCTBA
C mapaMeTpamu

109 HppanuoHanbHbIe CUCTEMBI ¢ TapaMeTPaMHu

110 [Toka3arenbHbIC ypaBHEHHS, HEPABEHCTBA C
napameTpaMu

111 [Toka3zaresibHBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMuyeckue CUCTEMBI C
napaMeTpaMu

114 TpuroHomerpruecKue ypaBHEHHUS C
napaMeTpaMu

115 TpuroHomerprueckie HepaBeHCTBA C
napaMeTpaMu

116 TpuUroHOMETpHYECKUE CUCTEMBI C
napameTpaMu
[Toctpoenue u uccnenoBaHue

117 MaTeMaTUYECKUX MOJeINel peabHbIX

CUTYaLMil C IOMOLIbI YPABHEHUH C
napamMeTpaMu




[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKUX MO,Z[CHeﬁ PCaIbHBIX

118 CUTYyalLlUi C IOMOIIBIO CUCTEM YPAaBHEHHUM C
napameTpamu
[TocTtpoenue u uccienoBanue

119 MaTeMaTUYECKUX MOJeell peajbHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHUM C
napameTpamu

120 KontponpHas pabora: "3agauu ¢
napamerpamu”

121 IToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aLUs
3HaHuii: "YpaBHeHUA"

122 [ToBTOpeHue, 0600LIeHNE, CHCTEMATU3ALINS
3HaHui: "YpaBHeHusa"
[ToBTOpEeHuUe, 0000IICHHE, CHCTEMATH3AITUS

123 3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHEHUI"

124 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AINS
3HaHuii: "HepaBencrsa"

125 IToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aLUs
3HaHuii: "HepaBeHctra"

126 [ToBTOpeHue, 06001IeHNE, CHCTEMATU3ALINS
3HaHui: "HepaBeHncrsa"

127 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs
3HaHuii: "[IponsBonHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CHCTEMATU3ALINS
3HaHuil: "[Ipon3BoaHas u e€ npuMeHeHue"

129 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIINS




3HaHuil: "[IponsBoanHas u e€ npuMeHeHue"

130 [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS 1
3HaHuil: "MHTErpan u ero npumeHeHue"

131 [ToBTOpEeHuE, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "OyHkuun"

132 [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS 1
3HaHui: "OyHKIUK"

133 [ToBTOpenue, 0000IICHHE, CHCTEMATU3AIUS 1
3HaHuil: "Oynkuun"

134 Hrorosasi KOHTpOJIbHAS paboTa

135 Hrorosast koHTposIbHAS paboTa

136 HOBTOP@HHC, 0000111eH1E, CHCTEMATH3ALIUsA 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIu3a, TEOMETPHSI.
AnreOpa 1 Havasia MatemaTudeckoro ananu3a, 10 kmacc/ Huxonbckuit C.M.,
[ToranoB M.K., PemernuxoB H.H. u apyrue, AkiimoHepHoe 00IIIECTBO
«M3narensctBO «lIpocBenienue»

e Maremaruka: anredpa 1 Hadaa MaTeMaTUIeCKOTO aHAJIN3a, TEOMETPHSL.
AnreOpa 1 Havasia MatemMaTudeckoro ananusa, 11 kmacc/ Huxonbckuit C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkiimonepHoe o01iecTBo
«3parensctBO «IIpocBenmienne»

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJIA

1. Ilomanoe M. K., Illeexun A. B. Anrebpa n Hayaima MaTeMaTH4eCKOr0 aHaJIn3a.
Hunaxtnueckue matepuansl. 10 kiacc. bazoBelii U yriyOnEéHHBINA ypOBHU

2. Ilomanos M. K., lllesxun A. B. Anre6pa u Hauajga MaTEMaTHICCKOTO aHAJIH3a.
Metoanueckue pexkomenganuu. 10 kinace. bazoBslil ¥ yriayOJIEHHBINA ypOBHU

3. Ilomanos M. K., Illeskun A. B. Anrebpa u Hayaia MaTeMaTHYECKOTO aHAIIN3a.
Hunaktnueckue marepuansl. 11 knacc. ba3oBelii u yriyOn€HHBINA ypOBHU

4. Tlomanoe M. K., Illeéxun A. B. AnreOpa v Hadajla MaTEMaTHYECKOTO aHAJN3a.
Metonnueckue pekoMmennanuu. 11 knacc. ba3oBblil v yriayO0a€HHBINA YPOBHH

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET

http://school-collection.edu.ru/ Enunas xomrekius [{upposeix O6pazoBareabHbIX Pecypcos

http://reshuege.ru/ Pemy EI'D. O6pa3oBareabHbIi MOPTAI I OATOTOBKH K SK3aMEHAM

http://fcior.edu.ru/ denepanbHbIlii IIeHTP HHGOPMAIIMOHHO-00pa30BATEIBHBIX PECYPCOB

http://alexlarin.narod.ru/ Anekcanap Jlapun
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