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INOACHUTEJIBHAS 3AIINCKA

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
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Mepuoauyeckue apoou. I[lpumenenue apoOel U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YUCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHNUS, MTPaBHUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

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

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YHUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIEHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIbI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ormpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKH CMBICI H
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
MOMOILBIO MaTPUILl U OIPEAEITUTEIEH.

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

Oynkuusa, crnocodbl 3amanus ¢GyHKuU. B3aumHO oOpaTHBIe (QYHKIHU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IlpoMeXyTku MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

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

CrenenHas (GyHKUMS ¢ HATypaJbHBIM U LIEJbIM MOKa3areneM. 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 GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OIIPEAEIICHHE TPUTOHOMETPHUECKUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIOCOOBI 3aJjaHusl IOCieqoBaTeNbHOCTEH. MeTton
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBAIOIIEH reoMeTpuyecKoit
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHbIE (QyHKIIMM W uX cBoMcTBAa. Touyku pa3pbiBa. ACHUMMOTOTHI
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 IPOU3BOAHOMN. Y paBHEHUE KacaTeIbHON K rpaduKy OYHKIIHH.

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

MHoxkecTBa U JIOTHKA

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

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

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o Moay:nro, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

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. [IpumeneHue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

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

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

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

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3aJad M3 pa3iMuHbIX 00JlacTel HAayKu U pealbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

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

Tpuronomerpuueckue GyHKIINH, UX CBOMCTBA U TpaduKH.

['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
MIPEAMETOB U PEATLHOM KU3HMU.

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
OPUKIAJHBIX 337a4ax, Ui OIpPENENICHHs CKOPOCTHM M YCKOPEHHs Ipouecca,
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
MOJEJHPOBAaHUE pEaTbHBIX MPOLECCOB € TMOMOMIbIO Au(QepeHIInalIbHbIX
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(hOpMUPOBAHHOCTh TPAKIAHCKOHN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H
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
JTOCTHMKEHUSAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKOM MATEMAaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, dTUUYECKOTO TMOBEJEHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOUYAsl ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOro U 6e30macHoro o0pasa >KM3HU, 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 TpYAdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpPEC 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  MaréMaTH4YEeCKOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh  3KOJIOTUYECKON KYJNbTYPbl, TIOHMMAaHWE BIUSHHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarolmiel cpepl, IUIAHHPOBAHME ITOCTYIIKOB M OLEHKH HUX BO3MOXXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHYeCKON Hayku Kak c(epbl 4UeIOBEYECKOW MAeATEIbHOCTH, JTaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPUIIATEIbHBIC, €TUHUYHBIE, YaCTHBIE U O0IIKE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUECHHUM, YMO3AKJIIOUEHUH 10 aHAJIOTUH;

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

BBIOWpATh crmoco0 perieHuss y4eOHOW 3amauud  (CpaBHHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIHE  MPOTUBOpPEYHE,  MpodIIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTU4ecKoro o0ObEKTa, SIBJICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
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()OPMAITMIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

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

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEJIbHO
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 THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs MO XOJy PEIICHHS 3aJayH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pElICHMS, COIOCTABJSATh CBOM CYXKICHHUSA C CYXICHUSIMH JPYyrdX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaATh (opMaT BBICTYIUICHUSI C Y4ETOM 3aj1ad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

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 ¢ YIETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yjbTara pPEHICHHs
MaTeMaTHYEeCKOM 3aJ1a4H;

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

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIeJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelleHWd YYEeOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCyXkaeHHUS, OOMEH MHEHHIA,
«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 PE3YJIbTATDBI

K xonmy oOyuenms 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: pallMOHATIBLHOE YHUCIO0, OCCKOHEUYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEATbHOU KU3HU;

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



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

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

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

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHIEHC
YHCJIOBOTO apryMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPABHEHUS U YPAaBHEHUA-CIIECACTBUS, PABHOCWIBHBIC HEPAaBEHCTBA;

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

CBOOOJHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM NEPEMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro TreOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C IIOMOLIBI0 MaTpULl M ONPEAEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

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

UCIIOJIb30BaTh CBOMCTBA norapupmMoB TU1s npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI i1l TpeoOpa3zoBaHMs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

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

MOJIEIMPOBaTh peajbHble CHUTYalldd Ha S3bIKE€ ainreOpbl, COCTABISAThH
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 (QyHKIMM, KOMHOo3uuus (GyHKIUH, Trpaduk GyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

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

CBOOOJHO ONEpPUPOBaTh MNOHATUSAMHU: YETHBIE M HEUETHBIE (QYyHKUUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOKa3aTesieM, rpauk CTEeNeHHONM (YHKUMU C HATypaJbHBIM 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 UCCIIEA0BAHNE U TIOCTPOCHHE UX TPA(PHKOB,

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIMI YUCIOBOrO 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 OINEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCUM I PEUIeHUs peaIbHbIX 3a/ay IMPUKIATHOTO
XapaxkTepa;



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

CBOOOJHO OMEPUPOBATHh TMOHATHSAMHU: HEMpPEphIBHBIE (DYHKIUU, TOUYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

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

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: TepBas W BTOpas MPOU3BOAHbBIC
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 3aau.

MHoxecTBa U JIOTMKA:

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, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypalibHbIX Yucen Ui pelieHus 3aaa4, TPUMEHSITh
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, MPEACTaBIATh KOMIUIEKCHBIE YHClia B alreOpanyeckoir u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSMHU: HpPpALMOHAIIbHBIE, INOKa3aTeJbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMBbIE  (OpPMYJbl sl  PEHIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: 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 panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 C IIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, 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 KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

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

CBOOOJHO  OMEpUpOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUECKHUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIeE U HAUMEHbIIEe 3HaYeHUs! (PYHKLIMK HETPEPbIBHOMN Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOTHO  OMEpPHPOBATH TMOHATHSAMHU: TEPBOOOpA3HAs, OINpeACTEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
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 MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO 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
Jlorapudmudeckne ypaBHEHHS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 [lepBooOpa3Hast 1 UHTETpaj 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




KanenaapHo - TemMaTHuecKoe MIaHUpOBaHUE 0 ydeOHOMY Kypcy "AnreOpa v Havajia MaTeMaTHaeckoro aHanmu3a. 10 kmacc" (yriyOseHHbIi

YPOBEHb)

(ABtopsr: 1. A.Anmumos, F0.M.Komsrun, M.B.Tkauesa)

Ne Tema Komnuectso [IpeameTHOE conepxaHue XapakTepucTka JaTa npoBeneHus
4acoB B (B cootBetctBHH ¢ DPII ccblika) IEeATEIbHOCTH
HEJIEIII0 o0yyaroumxcs
4 Mnax ‘ daKTHyecKu
[aaBa 1 | JleficTBUTE/IbHBIE YHCJIA 30
PannonaneHble ynca. BbINOJHATH
1-4. IloBTOpeHue marepuana 3a
7-9 KIACCHI OOBIKHOBEHHBIE U AECATUYHBIE APOOH, | apu(PMETHIECKIE OTePaLiu
) 4 MPOIEHTHI. ApH(METHUECKIE C pallOHAJIBHBIMU U
oIepanuy ¢ PauoOHAIBHBIMUA JEHCTBUTEILHBIMU UM CIIAMH.
YHCIIaMH, OECKOHEUHBIE OnepupoBaTh NOHATHSIMU:
nepuonuyeckue 1poou. [IpuMenenrne | TOXIECTBO, ypaBHEHHE,
Ipo0Oeii ¥ IPOLIEHTOB /IS PEILCHUS HEPaBEHCTBO; 1IeJI0e U
MPUKIATHBIX 3a7a4. palLMOHAIbHOE YPaBHEHUE,
YpaBHeHHE, KOPEHb YPaBHEHHUS. HEPaBEHCTBO.
HepaseHnctBo, pemenne HepaBeHcTBa. | [IpUMeHATH ypaBHEHUS K
[IpuMeHeHrEe ypaBHEHUIM K PELICHUIO | PELICHUIO MAaTEMaTHYECKUX
MaTeMaTHYECKUX 3a/1a4. 3a1a4.
[IpuBoanTk, pazdupaTh
5 BxonHast KOHTpPOJIBHAs 1 PHBOJITE, P pate,
OLICHUBATDH Pa3JIMYHbIC
padora. N
crocoOBbI pelIeHus 3aJaHnH,
3alHCH PEMICHAMN.
Ocy1ecTBIATh
CaMOKOHTPOJIb.
6-7
MHOXeCTBO, Onepauuy Haj
Hcnonb3oBaTh TEOPETHKO-
MHOKecTBaMH. J(pnarpaMmel .
. 2 MHOKECTBEHHBII amnmmapaT
Ditnepa—Benna. (cmp.387)
8.9 JUTSL OITUCAHUS X0/1a PeIleHUs
[Ipumenenue 2 MaTeMaTHYeCKUX 3a/1a4, a

TCOPETUKOMHOXKCCTBECHHOI'O

arrapara JUisi peueHus

MHO)KGCTBO, onepann
HaJl MHOXXCCTBAMH U UX CBOMCTBA.

TaKXe peaJbHBIX MPOIECCOB
U SBJICHUI.




3a7a4. Beicka3pIBaHus 1
orepanyy HajJ HUMA. Bujibt
TeopeM (cmp.387,
(rexyuonnviit mamepuan)

10

JleMcTBUTEIbHBIC YUCTIA.
ApudmMeTHaecKkre oneparyu ¢
JIeHCTBUTEILHBIMY YU CIIAMH.
Mogyns 1eiCTBUTEIBHOTO
YHCIia U €r0 CBOMCTBA

11-13

OCHOBHBIE METOBI
pELIeHHS LIENbIX U JPOOHO-
paIMOHAILHBIX YPaBHCHUM
Y HEPaBEHCTB

14-17

ApudmeTtnueckmii KOpeHb
HATypaJIbHOM CTEIICHU.

Juarpammer Ditnepa — Benna.
[IpumeHenne TeopeTuko-
MHOXECTBEHHOTO armapara s
peleHus 3aaad.

PampionanbsHbie yncna.
OOBIKHOBEHHBIE U IECATUUHBIE APOOH,
MPOIICHTHI,

OeCKOHEYHbIE TEPUOITIECKUE TPOOH.
[Ipumenenune npodeit 1 MPOIEHTOB
JUISL PELICHUS IPUKJIAJAHBIX 3a1a4.
JleficTBUTEIbHBIC YK CIIA.
PanmonanesHble 1 MppauoHaIbHBIE
yucna. ApupMeTHIECKHE ONIEPALIH C
JIECTBUTENHHBIMHU YK CIAMHU.

Monynb nefCTBUTENBHOTO YHCIIA U €r0
cBoiicta. [TpubmmkEHHbIC
BBIYUCIICHHUSL, TPaBUIIa OKPYTIICHUS,
MIPUKUIKA U OLIEHKA pe3ybTara
BbIuKCIeHUNA. OCHOBHBIE METOIBI
pEeIIeHHS LENBIX U JPOOHO-
paIMoHaTBHBIX YPaBHEHU

Y HEPaBEHCTB. MHOTOUJIEHBI OT OTHON
epeMeHHoi. JleneHne MHOrowiIeHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOrouseHsl ¢ HeIbIMU

ko3 dunmenramu. Teopema Buera.
Pemenne cucrem TMHEHHBIX
ypaBHEHHUI1. MaTpua cucTEMBI
JTUHENHBIX ypaBHEeHUH. OnpeneamTeb
MaTpHULbI 2X2, €ro reOMETPUYECKUM
CMBICIT U CBOMCTBA; BEIUMCIICHUE €TO
3HAYCHUS; MPUMEHEHNE ONPEACTUTES
JUTSL pEIIEHUS] CHCTEMBI JIMHEHHBIX
ypaBHEHUH. PelieHre mpukiaaHbx
3a]1a4 C MOMOIIBIO0 CUCTEMbI IMHEHHBIX
YpaBHEHUI

CreneHp ¢ palvoHaIbHBIM

OnepupoBaTb NOHATHAMU
paLMOHaIbHOE YUCIIO,
OecKoHeUHasmepuoaInIecKas
JpoOBb, MIPOIEHTHI;
MppalroOHAIBHOE U
JICHCTBUTEILHOCUHCIIO;
MOJYJIb JEHCTBUTEIBHOTO
YHUCIa.

Hcnosb3oBaTh 3TU NOHATUS
IIPY TIPOBEJICHU N
paccyxneHui

Y JI0Ka3aTeJbCTB
IIpumeHaTsb qpodun
IMPOUCHTHI JJI pCHICHUSA
MIPUKJIAIHBIX 3a4a4 U3
Pa3IMYHBIX OTpacyel
3HAHUU U peabHOM KU3HMU.

IIpuMeHsiTh pa3aM4HbIe
METO/IbI PEILICHUS
palMOHABHBIX U APOOHO-
paLMOHAIBHBIX YpaBHEHU;
a TaKk’)KEMETOJl HHTEPBAJIOB
JUIsl PELIEHNUs] HEPABEHCTB.

DopMyJIHPOBATH,
3alUChIBATH B
CHMBOJIMYeCcKOil hopme 1
HCIIO0NIb30BaTh CBOMCTBA
KOpPHsI N-OM CTeNeHu s




18

CrerneHb ¢ 1ENIbIM
[IOKa3aTeJjieM I10Ka3aTeIIMU

19-20

CTeneHs ¢ pannOoHaJIbHBIM
I1OKa3aTCJICM.

21-22

MHOro4ieHs!I OT OIHOU
nepeMeHHoi. [lenenue
MHOTOYJIeHa HA MHOT'OHJIEH C
octatkoM. Teopema be3y.

23

MHoOrousieHs! ¢ LHeJIbIMU
koappunmenramu. Teopema
Buera

OKa3aTeneM U e€ CBOMCTBA.

npeoOpa3oBaHus
BBIPAKEHUI.
BoinoaHsTh
peoOpazoBaHus
MppanrOHATbHBIX
BBIPAXKECHH I

OnepupoBaTh NOHATHAMMU:
CTEIICHb C LICIbIM
MTOKa3aTeseM, CTENEHH C
panoHaIBHBIM
IIOKa3aTeseM.

BuinmoaHaTs
npeodpa3oBaHusl CTeTeHEH
C EJIBIM U PalliOHATEHBIM
IMOKAa3aTeJISMU. .
Hcnoab3oBarhb
CTaHAapTHYIO popmy
3aIlMCH IS CTBUTCIILHOI'O
qucJa.

BuInoaHaThb
MPeoOpa3OBaHMS YHUCIOBBIX
BBIPAKEHUM, COAEPKALLINX
CTETICHH C PAIMOHATHHBIM
IOKAa3aTeJIeM.

OnepupoBarb MOHATHIMU
MHOTOYJIEH OT OTHOM
IIEPEMEHHOM, €0 KOPHU;
MIPUMEHATH JACTICHHUE
MHOI'O4JIeHa
Ha MHOT'OYJIEH C OCTAaTKOM,
teopemy be3y u Teopemy
Buera q1s pemenus 3anay.




OnepupoBarh MOHATHSIMHA:

24-25 Pemenune cucreM JIMHEHHBIX 2 N
N CHCTEMA JTUHEHHBIX
ypaBHeHui. Matpuna N
o ypaBHEHUH, MaTpUIIa,
CHCTEMBI JIMHEMHEIX
o OIPEICIUTEIIb MAaTPUIIBL.
ypaBHeHuH. Onpenenurenb .
HMcnoap3oBaTh CBOWCTBA
MaTpHLbI 2X2, ero
9 ornpenenanTes 2 X 2 s
TEOMETPHUCCKUN CMBICIT H
o BBIUHCIIEHHS €70 3HAYCHMUS,
CBOICTBA; BEIUNCIIEHHAE €TO
MIPUMEHSATH OIPEEIUTEH
3HAYEHUS
JUTSI pEIICHUSI CHCTEMBI
JIMHEHHBIX YPaBHCHUI.
26-28. | IlpuMeHeHue OIpeIeIuTeNs 3 P
MoneaupoBars peaibHbie
JUTSL PEIICHUS] CUCTEMBI
o . CUTYaITUH C TIOMOIIIBIO
JIMHEHHBIX YpaBHEHUI. .
CHCTEMBI JITHEUHBIX
Pemenue mpukna HbIX 33724 ¢ .
YpaBHEHHH, UCCIIEIOBATh
TTOMOIIBIO CHCTEMBI
. . IMOCTPOCHHEIE MOJIENH C
TVHEHHBIX YpaBHEHUH p A
MOMOIIIBIO MaTPUIT U
29-30 Pemenue npukiagHbix 2 OTIpeICITEIICH,
3a1a4 C IOMOIIbIO CHCTEMBI HHTCPIIPETUPOBATDH
JIMHENHBIX YPaBHEHUI HOJy4CHHBIN PE3YJIBTAT
31 Kourpoasnas padora no 1 [TpuBOAMTE, pa3oUpaTh,
Teme "MHOXECTBa OIICHUBATH PA3TNIHbIC
paIMoHa bHBIX U CITOCOOBI PEIICHUS 3aaHuH,
JICUCTBUTEIIBHBIX YHCE]I. 3aIUCH PELICHUH.
ApudmMeTnaecknii KOpeHb OCVILECTBIATE
y
HaTypaJbHOH CTENeHH. CaMOKOHTPOJb.
CreneHb ¢ palroHaIbHBIM U
JICHCTBUTEIHLHBIM
rmokasareyuem".
I'maBa 2 | CrenenHnasi pyHKOus 20
30 OyHKIMS, CTIOCOOBI 3a1aHUS 1 OnepupoBaTh NOHATUSIMH:

¢ynkuun. CBoiicTBa QyHKINH
(oOyacTh omnpenencHus U
MHO>KECTBO 3HAYEHHU
¢GbyHKUMH, HYyIH QYHKIWY,
MIPOMEXKYTKA
3HaKOMOCTOSHCTBA,

DyHKIWMS, CITOCOObI 3aaHNsT PYHKIINH.

(dhyHKIMA, cr1OcOOBI 3aJaHUST
(GYHKIMHU; B3aHMHO
oOpaTHble QYHKIHH,
KOMITO3UIHS (DYHKIIHH,
rpaduk GyHKIUH, 00JIaCTh
OIpeICNICHHSI U MHO)KECTBO




YE€THOCTb, NEPUOANIHOCTD,

MOHOTOHHOCTD, HauOOJbIIEE U

HalMEHbIlIee 3HaUeHUE
(YHKIWHU Ha IPOMEKYTKE).

JIuHeliHas, kBaapaTUUHAS U

Kommnozumus dyakmumii. I'padux
(GyHKIMU. DNeMeHTapHbIe
npeodpazoBanus rpaduKoB GyHKIMHN.
OGnactb omnpeseneH!s 1 MHOKECTBO
3HaYeHni pynkivu. Hyma GyHKimm.

3HAYCHUH (PYHKIHHU, HYJIH
(GYHKIMH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA;
JIMHEHHAs, KBapaTHIHAs,
JIpOOHO- TMHEHHAS

33 JIpoOHO- MuHelHas QyHKIUH. ITpomMekyTKH 3HAKOIIOCTOSHCTBA. GyHKIHN.
DJeMeHTapHOe UCCIEA0BaHNE UétHble M HEUETHBIE (HYHKIUH. BBINOIHATH 2JIEMEHTapHBIE
Y MOCTPOCHUE I'PahUKOB 3TUX [lepuoguueckne GhyHKINM. peoOpa3oBaHms TPaPUKOB
¢byHKIMH [TpoMexyTKr MOHOTOHHOCTH GbyHKIMH.
¢yHKIK. MakCUMyMbl 1 MUHEMYMBI | 3HATH M YMeTb J0Ka3bIBaTh
¢dyskmu. Hanbonbiee u 4€THOCTh WJIH HEUYETHOCTD
HaMMeHbIIee 3HaueHne (QyHKIMH Ha (GYHKIMH, IEPHOANIHOCTD
MIPOMEXYTKE. (GyHKIMH, HAXOAHUTH
JIvnelinas, KBaJpaTu4Has U IpoOHO- | MPOMEKYTKH MOHOTOHHOCTH
nuHEeiHas QyHKIH. DIeMeHTapHOe (YHKIMN, MAKCUMYMBI 1
HCCIIeJOBaHNE U TOCTPOCHUE MHUHUMYMBI (DyHKIUH,
rpaduKoB 3THX QyHKIUH. HanOoJbIIIee ¥ HANMEHBIIIEE
3Ha4YeHUE PYHKIIMU Ha
MIPOMEKYTKE.
®opMyIHpPOBATH H
WTIOCTPHPOBATH
Crenennas GyHKIMS ¢ HATYpaJbHBIM | TpaduyIecKu CBOMCTBa
M IeJIBIM IToKa3aTejieM. E€ cBoMcTBa M | JTUHEHHOM,
rpadux KBaJIpaTHYHOM, APOOHO-
JMHENHON M CTENEHHON
dhyHKIMH.

34-36 CreneHHasi QyHKUIHS C DopMyJIHPOBATH U
HaTypaJbHBIM H LEIIBIM WITIOCTPHPOBATH
nokasaresieM. Ee cBolicTBa rpauuecku CBOHMCTBa
rpadux CTeTeHHOH QyHKIMN

37-38 Bsanmuo obOpatHbie QyHKINH. Onepuposarr, HOHST MM

B3aMMHO 00paTHOH (pyHKIHMH

39-40 B3anmMuo ob6paTHbIe QyHKIWH. Crpouts rpadui dysxiym

CaoiicTBa 1 rpaduK KOpHS N-
Olf CTereHn Kak (pyHKIIUU

Bsanmuo obpatHbie QyHKINH.

KOpHS N-OM CTEMEHU KaK
oOpaTtHOH 1711 GyHKIUU




0o0paTHOI cTeneHu ¢
HaTypaJbHBIM MTOKa3aTeIeM

CTerneHs C 1EIbIM

CaoiicTBa u rpadmK KOpHs N-oi
CTeneHH Kak (PyHKIUU oOpaTHON
CTEINECHH C HAaTYPAJIbHBIM [TOKa3aTeIeM
CreneHs ¢ 11eJIbIM 0Ka3aTeNIeM.

CTEIEHH C HaTypaJIbHbIM
[IOKa3areseM

3HaTh onpeneneHue u

41-42 o
nokasaresneM. bunom Bunom HeroToHa. CBOICTBA CTEMEHH C LIEIbIM
HeroToHa. MIOKa3aTeJIeM; TTOIXO/ISIYI0
thopmy 3ammcu
JeHCTBUTEIHHBIX YHCEI JIS
pCIICHHsI TPAKTHIECKUX
3a71a4 ¥ TIPe/ICTaBIICHHS
JTAHHBIX
43-44 PaBHOCHIJIBHBIC YPaBHEHHSI
45-47 WppanmoHanbHble YpaBHEHUS. WppanyoHanbHble ypaBHEHMS.
OCHOBHBIE METOIBI PEIICHHS OCHOBHBIE METO/IBI PEIICHHS HaxonuTh pemenus
WppalrOHATIbHBIX YPaBHEHUH. HPPALOHATIbHBIX YPABHEHHUI. UppaIOHATEHBIXYPABHEHUI
PaBHOCHTIBHBIE TEPEXOIBI B PEIICHHH | C IIOMOIIBIO PABHOCHIIBHBIX
48-50 WppanmonanbsHble ypaBHEHHUS. PEXOABI B P HIbIO p
MPPALOHATIbHBIX YPABHEHHUH. HepeXOa0B UIN
PaBHOCHIIBHBIC TIEPEXOIBI B
OCYILIECTBIISIS IPOBEPKY
pelLIeHUN UPPaOHAIBHBIX .
. KOpHEH.
ypaBHEHHHA.

51 Kourpoasnas padora no [TpuBOANTE, pa3oUpPaTh,
Teme "CrerieHHas QyHKIHA. OLICHUBAThH PA3JIMYHbIC
WppaunonaneHele crocoOBbI pelIeHus 3aJaHnH,
ypaBHEHHS. 3aHCH PEICHAMN.

Ocy1ecTBiATH
CaMOKOHTPOJIb.
I'naBa 3 | Iloka3areabHass pyHKIMS
Hcnoas3oBarh 1udpossie
52-53 [NokazarenbHast GyHKIWSL, €€ ump
. PECypChI ISl TOCTPOCHHUS
CBOICTBa U TpaduK

rpaduka
MoKa3aTeabHONl (QYHKIUH U
W3Y4YECHUSIEE CBOKCTB.
Haxonuts pemienust

[TokazarenpHas (yHKIHSI, €€ CBOWCTBA | IMMOKA3aTeIbHBIXYPABHEHHUIT

u rpaduk. Mcnonb3oBanue rpadurka

54 Hcnonp3oBanue rpaduka pad pad




(GYHKIWY TS penIeHUs
ypaBHEHUI

(bYHKIMHN JUTS pelIeHns] ypaBHEHUH.

[TokazarenbHbIE ypaBHEHHUS.
OCHOBHBIEMETO/IbI PELICHUS

55-58 IlokazaTenbHbIE YpaBHEHUS. 4 .
MOKa3aTebHbIX YPaBHEHUI
OCHOBHBIE METO/IBI PEIICHUS
TIOKa3aTeNIbHBIX YPaBHEHUI
59 KonTposbHas padora no 1 [IpuBoauTk, pa3zdupaTs,
Teme '"l[lokazaTenpHas OILICHUBATh Pa3NUYHbIE
¢ynkuus. [TokazarenbHble CrocoObl PELICHHs 3aJaHnH,
ypaBHEeHUA" 3aMKCy PEelIeHUN.
OcymecTBIATh
CaMOKOHTPOJIb
I'maBa 4 | Jlorapudpmuueckasn 18
dyHkuus
60-61 Jlorapu¢mel. 2 Aasats onpejiesenue
= norapugma
62-64 CBoiicTsa norapu¢Mos. . 3 YHUCIIA; IECATUUHOrO U
[Ipeobpa3zoBanvie BEIpAKEHHIH,
CoJIepKalIHX JIOTapu(MBI. HatypaJlbHoronorapt Puia.
Hcnosab3oBaTh CBOMCTBA
65-66 JlecaTuuHbIe U 2 Jlorapudm uncna. CoiicTBa sorapugMoB s
HATypaJIbHbIE J'IOFapI/I(bMLI J'IOFapI/I(i)Ma. I[eCfITI/IIIHBIC u HpeO6pa3OBaHI/I${
HaTypaJbHbIE JOrapu(pMeL JorapupMUIECKuX
[IpeobpazoBanye BhIpaKeHUH, BBIPAKCHHIA.
COJEPXKAIIMX JIOTapU(PMBI.
67-68 Jlorapudmuueckas GyHKIHS, 2 Jlorapudmudeckas GpyHKIUS,eE Ctpouts rpadux
eé cBoiicTBa 1 rpaduk. CBOWCTBA U TpaduK. JorapupMuIecKONPyHKIIN
Ucnonp3oBanue rpaduka GyHKInN Kak oOpaTHOMH
69-70 Jlorapugmuueckas (yHKIHS. ) IUTSL PELICHUS YpaBHEHHUH. K MOKa3aTeIbHON.
Hcnonb3oBanue rpa(l)pn(a Hcnoabn3oBaTh CBOMCTBA
GYHKIUU  JUIS  peIlieHHUs orapupmMuyecKon PyHKIMHU
YpaBHEHUH. JUIS pELLEeHns 3a1aY.
71-74 Jlorapupmuueckue 4

ypaBHeHUs. OCHOBHBIE
METO/TbI PETICHHS

Jlorapudmudeckre ypaBHEHHUSL.
OCHOBHBIE METO/IBI PELLICHUS

HaxonuTsp pemenus
norapu(pMUIECKIX




Jorapu(PMUIECKHX YpaBHEHHN

norapu(pMUIECKIX YpaBHEHUH.
PaBHOCHIIBHBIE IEPEXO/BI B pELLICHUH

YpaBHEHUI
C TIOMOIIBIO PAaBHOCHJIBHBIX

75-76 PaBHOCHIIBHBIE IEPEXO/BI B 2 N
norapu(pMUIECKIX ypaBHEHUH HEePEXOOBIIIH OCYIIECTBIISSA
peLIeHUH JOrapru(PMIIECKUX N
. NPOBEPKY KOPHEH
ypaBHEHHI
77 Kontponbhas pabota o Teme 1 [TpuBOAMTE, pa3oUpaTh,
"Jlorapudmuueckas QyHKIHSL. OLICHUBATD PA3NYHBIE
Jlorapudmudeckue CIIOCOOBI PEIlICHHUs 3aJaHu i,
ypaBHeHUS" 3alHCH PEICHAMN.
Ocy1ecTBiATH
CaMOKOHTPOJIb
I'maBa S | TpuronomeTrpuueckune 15
dbopmyanl
78 Paguannast Mmepa yria. 1
79 [ToBOPOT TOYKH BOKPYT 1
HayaJia KOOp/IMHaT.
80-81 Onpenenenue cuHyca, 2
KOCHHYCA ¥ TAaHT'€HCa yTJia.
3HaKM CUHYCa, KOCHHYCA U
TaHTCHCA. CuHyc, KOCHHYC ¥ TAHT€HC 9HCII0BOr0 | OnepupoBaTh MOHATHSIMH:
82-83 3aBHCHMOCTb MEKILY 2 aprymenra.. TpuroHomerpudeckast CHHYC, KOCHUHYC M TaHT€HC
CHHYCOM, KOCHHYCOM H OKpyXHOCTb. OnpeneneHue IIPOM3BOJILHOTO YTIa,
TAHTEHCOM OIHOrO U TOTO KE TPUTOHOMETPHUECKUX (DYHKIIUIA BbINOJHATH
yria. YHCIIOBOTO aprymMeHTa. ToxaecTBa M | mpeodpa3oBaHus
TOX/ICCTBEHHBIC ITPEOOPA30OBAHUSI. TPUTOHOMETPHYECCKUX
84-85 | Tpuronomerpuueckue 2 IIpeoGpazoBanue BBIPAKEHHUIA.
ToxzecTsa. CHHYC, KOCHHYC 1 TPUTOHOMETPUYECKHX BBIPAKEHHIA.
TAHICHC YIJIOB @ ¥ — . OCHOBHBIE TPUTOHOMETPUIECKHE
86-87 | OcHOBHBbIC 2 bopmyIeI.
TPUTOHOMETPUUECKUE
dhopMyibl. DopmyItsi
CIIOKEHUS
88-89 CuHYyC, KOCHHYC ¥ TaHTCHC 2

JBoiHoro yria. Cunyc,




KOCHHYC U TaHT'CHC
ITOJIOBUHHOI'O yI'Jia

90-91 DopMyITBI TPUBEACHUS 2
92. CymMa U pa3HOCTH CHHYCOB. 1
CyMMa 1 pa3HOCTh
KOCHHYCOB.
TpuroHomerpuyeckue
I'naBa 6 P P 10
YpaBHEHHsI
93-94 YpaBHeHue cos x = q, 2 ApKCHHYC, apKKOCHHYC, apKTaHT'€HC Hcnonn30BaTh 3amich
. YHCIIOBOTO apr'yMEHTa. IPOU3BOJILHOTO YIJIa Yepe3
95-96 VYpaBHeHue sinx = a. 2 pry P yr P
oOpaTHbIe
Pemrenne TpuroHOMeTpHUYECKUX
97-98 VYpaBHenue tgx = a. 2 . TPUTOHOMETPUUCCKUE
ypaBHEHHH. byHK
99-101 | Pemerme 3 OnepupoBaTh OHATHIMU:
TPHTOHOMCTPHIECKAX ypaBHEHHe,
YPaBHCHIH. TPUTOHOMETPHUYECKOES
ypaBHEHHE.
Pemiarb OCHOBHBIE THITbI
TPUTOHOMETPHUYECCKUX
YpaBHEHUIA.
KonTpoasnas padora
102. P p 1 [TpuBOAMTE, pa3dUpPaTh,
0 TeMe
" OLICHHMBATh PA3JINIHBIC
Tpuronomerpuueckue o
CITOCOOBI PEIICHUS 3aaHuH,
(bopMyIIBL. N
3aIMCH PEeIIeHHH.
Tpuronomerpuueckue
" OcyIecTBIATh
ypaBHEHHS .
CaMOKOHTPOJIb.
ITocnenoBarenbHOCTH H 10
MPOrpeccuu
103 [TocnenoBarenbHOCTH, 1 OnepupoBaTh NOHATHIMU:
CIIOCOOBI 331aHHS MIOCJIEI0BATEIIBHOCTb,
oclenoBaTeIbHoCTell. MeTox CIOCOOBI 3a1aHNs
MaTeMaTHYeCKOW HHIYKIMU MIOCJICI0BATEIILHOCTEH;
MOHOTOHHBIE 1
104 MoHoOTOHHBIE U 1 OrpaHHYEHHBIE




OI'paHUYCHHLIC
II0CJICA0BATCIIbBHOCTH.
Hcropus anamza
OCCKOHEYHO MaJIbIX

IlocmemoBaTeILHOCTH, CIIOCOOBI
3a/IaHAs [T0CIIEI0BATEEHOCTEN.

IIOCJIC1OBATCIBHOCTH,
HccaenoBarhb
IIOCJICAOBATCIIBHOCTU HA
MOHOTOHHOCTH U
OFpaHI/I‘IeHHOCTB .

105 Apudmernueckas 1 Merton MaTeMaTU4eCKOW HHIYKIUH. JaBaThb onpezeJieHue
Iporpeccust MOHOTOHHBIEC U OrPaHUYCHHBIC apupMeTHIECKO U
106 Teomerputeckas 1 nocienoBarebHOCTH. McTopus reOMETPHUYECCKON
mporpeccus aHayn3a OECKOHEYHO MaJIbIX. nporpeccun. Jloka3piBaTh
BeCKOHEHHO YOLBAIOMas ApudmeTnyeckas U FeOMETPUUECKas | CBOWCTBA apu(pMETHIECKOM
107 eoMe quciaﬂ 1 MIPOTPECCHUH. Y TEOMETPUIECKON
P beckoneuno yObIBaromas nporpeccun. Haxogurn
ITporpeccus reOMEeTpHUIECcKast PO PECCHSL. CYMMY YJICHOBIIPOIPECCHH, a
108 CyMMa GecKOHETHO 1 Cymma 6eCKOHejIHO yOBIBaromen TaKKe CyMMY HJICHOB
yobIBaoIElt T€OMETPHYECKOH POTPECCHH. OecKoHeuHO yObIBaroIIeit
reOMETPHYECKOM JIMHENHBIN U SKCTIOHEHIM AIbH I TEOMETPUUECKOM
TDOIDECCHH POCT. Yucno e. IIPOrPECCUU.
porp ®opmyia CI0KHBIX IPOIEHTOB.
109 JTuHeliHBIi U 5 Hcnonp30Banue mporpeccuu st
OKCITOHEHIIHAIBHBINA POCT. PEUICHHS pEAJIPHBIX 3a/1a1
Yucno e. Popmyia MIPUKIIATHOrO XapaKTepa MpumensTb Gopmyiy
CIIOKHBIX IPOLEHTOB CJIOKHBIXITPOIICHTOB IS
MCIIONb30BaAHIIe pElleHUS 3a]1a4u3 peaibHOU
110 1 TIPaKTUKH
MPOTrPECCUM JIJTS PELICHUS
peanbHbIX 3a1a4
MPUKJIAJTHOT O XapaKTepa
111 KonThonLHas pabora: mo 1 [IpuBoauTk, pa3dupats,
p p : OLICHMBATh PA3JNUIHBIC
TeME CIIOcOOBI PeIleHNs 3aJaHui,
"[locnenoBatebHOCTH U 3AIIMCH PeLLICHHUIA.
rporpeccun” OcymiecTBIsTh
CaMOKOHTOJIb.
IIpousBoanas u ee
I'naBa 8 P A . 20
reoMeTpUYeCKHil CMBICJI
112-114 IIponssognas. HenpepsiBHBIE 3 OnepupoBathb

(YHKIIMU U UXCBOMCTBA.

NMOHATUSAMMU: q)YHKHI/ISI




Touku pa3pbiBa. ACUMITOTHI
rpa¢ukoB (GyHKIUH.

[TpounsBognasa. dusznueckuii

HenpepeiBable QyHKIMT 1 1X
cBorictBa. Touka pa3pbiBa.
AcuMmnToThI TpauKOB QyHKIHHN.
CaoiicTBa QYHKIIMH HENPEPHIBHBIX HA
oTpe3ke. MeTos1 UHTEpBaNoB s
pelIeHNs] HEPABEHCTB.

HeTIpephIBHAS HA OTPE3KeE,
TOYKa pa3pbiBa (HYyHKIIUH,
acMMIITOTa Tpaduka
GdhyHKIMH.

IIpumMeHATH CBOKCTBA
HENPEPBIBHBIX  (DYyHKITHHA
JUISL peLLICHUs 3a/1a4.

115-116 o [Ipumenenue cBoiicTB HerpepblBHBIX | [loHMMATH Qu3uMUecKuit
CMBICJI IPOU3BOAHON . o
GbyHKIWMI U1 peIueHns 3a1ay. CMBICJI IIPOU3BOAHOM;
117-118 IIpousBoaHast cTeneHHOMN [lepBast u BTOpast mponu3BOIHBIE
¢GbyHKIMH. ¢bynkuuu. Onpenenenue, BbIuMcasTh IPOU3BOAHBIC
119-122 IIpaBuna TEOMETPHYECKHI U v(bmmqecmﬁ CYMMBI, IIDOH3BE/CHN,
nuepeHInpOBaHUS. CMBICIIIPOU3BOIHOM. Y paBHEHNE YaCTHOI'O U CIIOKHOU
[IponsBogHast CyMMBI, KacaTelbHOH K rpaduKy QyHKIWH. dhyHKITH.
MPOU3BE/ICHHUS], YACTHOTO U [Ipou3BogHBIE 3NIEMEHTAPHBIX H3yuyarb npousBonHbIE
KOMITO3UITMH (HYYHKITHIA ¢byskmi. [IpousBomHas CyMMBI, 3JIEMEHTAPHBIX (DYHKIIUH.
123-126 [Ipou3BoHBIE HEKOTOPBIX OpOU3BEICHNA, ‘IaCTHE)FO u
>JIeMEHTApHBIX (DYHKLMIA. KOMIIO3UIIMH (DYHKIMH
127-129 I'eomeTpuyeckuii cMbIC HNonumars puzndeckuii n
MIPOU3BOJHON. Y paBHEHHE TE€OMETPHUYECKUI CMBICT
KacaTeIbHOH K TpaduKy ITPOU3BOHOM.
byHKIMY. 3anuceIBaTh ypaBHEHHE
KacaTeJIbHOM.
Hcnons3oBars
T€OMETPHUYECKUI H
(uzndeckuii CMBICI
MPOU3BOJHON IS PEILICHUS
3aja4
130 IlepBas u BrOpas OnepupoBaTth MOHATHIMU:
MIPOU3BOIHBIE nepsasi U BTopast
MPOHU3BOJIHBIE (PYHKIMK
131 KonTponbsnas pabora o N —

teme "[IpousBonnas”

OLICHUBAThH Pa3IMUHbIE
CITOCOOBI PEIICHUS 3aaHunH,
3aMyCH PEIeHUH.




Ocy1mecTBiIATh
CaMOKOHTPOJIb

IMoBTOpPEeHuUe, 00001IEHNE,
cucTeMaTHu3anus 3HAHUH

[ToBTOpeHwue, 0000ITICHNE,
cucTeMaTHu3alus 3HaHUI

132-134.

OCHOBHBIE TTOHSTHS Kypca anre0psl 1
Hadaj MareMaThndeckoro aHammsa 10
Kiacca, 0000IIeHrEe U
CHCTEeMaTH3allsl 3HAHUM.

IIpuMeHATH OCHOBHBIE
MIOHATHS Kypca aireOpsl U
HavaJl MaTeMaTHYECKOr 0
aHaJIM3a JUIsl pelleHus 3a1a4
U3 peanbHOU XKU3HU U
JPYTUX IKOJIBHBIX
JUCLUIUINH .

IIpomeskyTouHas
aTTecTanus

135

[IpuBoauTk, pa3zdupaTs,
OLICHMBATh PA3NYIHBIC
CITOCOOBI PEIICHUS 3aaHuH,
3aIUCH PELIECHU.
OcymecTBIATh
CaMOKOHTPOJIb.

[ToBTOpenwue, 0000ITICHNE,

136 .
CHCTeMaTH3aIHsI 3HAHUH

OCHOBHBIE MTOHSTHS Kypca anre0psl U
HadajJ MareMaThdeckoro aHammsa 10
Kiacca, 0000IIeHrEe U
cucTeMaTHU3alns 3HaHUM.

IIpuMeHATHh OCHOBHbBIE
MOHATHS Kypca anreOpsl v
HavaJl MaTeMaTHYECKOr 0
aHaJIM3a JUIsl pelleHus 3a1a4
W3 peaTbHON XKWU3HH U
JPYTUX IKOJIBHBIX
JUCLUIUIMH .




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHBILIEr0 3HAYCHHSI HETPEPHIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

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

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro popMyIioil nuiu
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

o5 [TepBoOOpa3HbIe AIEMEHTAPHBIX (PYHKIUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Hrrorona-JleiOnumna

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

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

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHuanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOIbI PELIECHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 ['paduueckrie METOABI peLICHUS
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTebHBIX HEPABEHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckrie METOBI pELIEHUS
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IOoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

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

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre oneparuu ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabora: "KommiekcHbie

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

86 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
LEJbIX YHCeT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
uenbix yucen: HOJl u HOK

88 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TPU3HAKOB JIETUMOCTH

91 LENbIX YKceN: anropuT™ EBximaa nis
peleHus 3a1a4 B IeNIbIX YHclax

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYIHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHBIE METOIbI PEIICHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M pealibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHue cucTeM K peleHuro
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
YKU3HU, MHTEPIIPETaLUs OTyYEHHBIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 paloHaNbHBIX, UPPALIHOHATBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C IApaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUs C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYalMil C IOMOLIBIO CUCTEM YPaBHEHUN
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHusa"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "Y paBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWH: Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpeHue, 0600IICHKE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHCTEeMaTH3aIus 3HAaHUH

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YYHEHUKA

AnreOpa 1 Havana MaremaTudeckoro ananm3a. 10-11 kmaccel. YueOHUK 1is
o011eo0pa3oBaTeIbHBIX OpraHu3aiuii. ba3oBblil U yriTyOJIeHHBIA YPOBHHU.
/IIL.A. Amamos, FO.M. Konsrun u np./  3-uznanue. Mocksa «IIpocsemnienue

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Anrebpa 1 Havana MaremaTudeckoro ananusa. 10-11 knaccel. YueOHuUK 1is
0011eo0pazoBaTebHBIX Opranu3auii. bazoBblil 11 yriyOneHHBINA YPOBHH.
/ILA. Anmumos, FO.M. Komsirun u ap./ 3-uznanue. Mocksa «IIpocsemieHue».
AnreOpa 1 Hauana MmaTeMaTH4eckoro ananmsa 10 ki1acc — moypouHbIe TUIaHbl
no yueOnuky HI.A. Anmumoa, FO.M. Konsiruna u ap. — 2 yactu. U3narensctBo
«Yuurenp». Bonrorpap.

Anre0pa 1 Hauaja MaTeMaTH4YecKoro aHanusa 11 kimacc — moypoyHbIe TUIaHbI
o yueonuky II.A. Anmumosa, FO.M. Konsiruna u nip. — 2 yactu. M3narenscTBo
«Yuurenb». Bonrorpan.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmuoteka [TOK mos mkomna

bubmoreka [IOK Akagemun Munnpocsemenust Poccun st yaureneit
MaTeMaTUKU

OUITN. OtkpseiThiii 0aHK 3amanuii EI'D.

OTKpbITHIN OaHK 337aHMi 10 PYHKIHOHATBEHOM rpaMoTHOCTH. DUIIN
OTKpBITHIN OaHK 337aHUi 10 PYHKIHOHATBHOM rpaMoTHOCTH. PO
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