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INOACHUTEJIBHAS 3AIINCKA

VYyeOHsblid Kypc «Anredpa ¥ Hayaida MaTEMaTHYECKOTO aHaIU3a» SBISETCS
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
M3YyUEHUSl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpOHBI, (hOpMUPYET
JIOTUYeCcKOoe M aO0CTPAaKTHOE MBIIUIEHHE 00YYalolMXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KoTopas (opMyiIHpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAaHHS OCHOBHBIX TEHJICHIIUHN Pa3BUTH YKOHOMUKH M OOIIECTBEHHOM KU3HH,
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 KOHCTPYKIMSIMHU ainreOpbl M MaTeMaTH4YEeCKOro aHaju3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenus yueOHOro kypca «AnreOpa ¥ Hadaja MaTeMaTHUYE€CKOIO
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpETAalMy  IIOJYYECHHBIX  PEIICHHWH, 3HAKOMSATCS C  IpUMepamu
MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUSA, TaK U Yepe3 crneuuduky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIEKUT JESITeIbHOCTHBIN NPUHIUI 00y4YeHHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
MaTEeMaTUYeCKOro aHaimm3a», «MHoxecTBa U JiorMka». Bce OCHOBHbIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEAUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBiIajieBalOT BcE Ooree
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUsI CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOI'O 0011ero odopa3zoBanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHus oco0oe BHHUMaHHE yAelseTcs  (HOPMHUPOBAHMIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHWCIIOBBIC BBIPAKEHHUA, pabOTaTh ¢ MaTeMaTHUYECKUMH
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenupuyeckiue 3aaud M OIepaluu: JeJIEHUEe 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.
bnaromapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HMCHOJIB3YEeMBIX YHCEN U
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 |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHUS] M HEPABEHCTBa» pPEATM3yETCs Ha MPOTSKEHHH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliuecs OBJQJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPAlMOHANbHBIX, [IOKa3aTeNIbHbIX, JIOrapu(PMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHNN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3a/la4y ¥ 337a4 Ha HaXOXJACHUE HAOOJbIINX U HAUMEHBIINX 3HAYCHUH (YHKIUU.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TAKXKE BBIPAXKCHMI,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHUYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (opMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH 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 JuHUA «DyHKuMM W rpaduku» 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
U TpaMKOB, UCIOJIb30BaHUE (PYHKIUHU JJI1 pElleHus 3a1ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTh (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, MCCIEAOBATh MOJYyYEHHbIE (YHKIUU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMe: aHaIUTHYECKOW, rpaduyueckod U ciaoBecHOW. Ero uzyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOWTD
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHas coaepkaTeiabHash JMHUA OTKPBIBAET HOBBIC
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 aOCTPaKTHOTO, (OPMaTbHO-JIOTHUYECKOTO 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 TEOPUH MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH #u ©€ 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 BBIPAXKEHUSI CBOUX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTHh CBOM PACCYXKICHUS HAa OCHOBE JIOTMUECKHUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocoOCTBOBaTh (POPMUPOBAHMIO HABBIKOB TIMOCTPOEHHUSI MOJIENEH pealbHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3esioB MIPOrpaMMbl, OCKOJIbKY BECh MaTepuall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  peabHBIX  MPAKTUYECKUX  3ajJad  oOydYarolluecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBaTh  MpOOJEMY.
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 kimacce — 136 gacos (4 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHblE Tepuoanyeckue Apoou. Ilpumenenwe apoOeil W MPOLIEHTOB s
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyeckue  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Mopaynb
JEHCTBUTEIHHOTO YHUCIIa U €ro cBoicTBa. [IpubmmkéHHble BBIYMCICHUS, MIPaBHUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

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 YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

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

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoBHBIE METOTBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. Ornpenenurens MaTpULbpl 2X2, €ro TEOMETPUYECKHH 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
IIOMOILIBIO MATPHUIL U ONPEAEITUTENCH.

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 3amganus ¢GyHKuU. B3aumHO oOpaTHbBIe (QYHKIHU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OOnacTh onpeneseHuss 1 MHOXKECTBO 3HaueHuil QpyHkuumu. Hynmu Qynxuuu.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IlpomMexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

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

CrenenHas (yHKUMS ¢ HATYpaJbHBIM U 1IENbIM MOKa3areneM. E€ coiicTBa 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.

Tpuronomerpudeckass OKPYXKHOCTb, OIPEIECICHUE TPUTOHOMETPUYECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCJenoBaTelnbHOCTEN. Meron
MAaTeMaTU4YECKOU VHJYKLIAH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

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



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. Touyku 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
(dbu3MUecKuil CMBICT TPOM3BOHOMN. Y PaBHEHHE KacaTeIbHON 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. IIpuMeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ui
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

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

11 KVIACC

Yucia 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. AnreOpavueckas U TpUTrOHOMeETpUueckas (OpMbl
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu M3 KOMIUIEKCHOrO uucia. [IpumeneHue
KOMIIJIEKCHBIX YU CeN JIJIsl pelieHrs PU3NYECKUX U T€OMETPUUECKHUX 3aau.

YpaBHeHus] 1 HEPaABEHCTBA

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

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

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHAIILHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUIECKUX YPaBHEHU.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHHI, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyYyHKIMU U TPAPUKHT

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 3a/1a4 C apaMeTPaMU.

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

Havana maTteMaTH4eCKOro aHajaus3a

[TpumeHeHnre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMKA Ha MOHOTOHHOCTbH U
sKcTpeMyMmbl.  HaxoxaeHnue  HauOONbIIET0O W HAUMMEHBIIEr0  3HAYCHH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBooOpa3HbiX. IlepBooOpa3HbIe
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

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

[IpumeHeHue wHTErpaia s HAXOXKACHHUS IUIOWAACH TUIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
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 TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHAa  POCCHUHCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOTr 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE OATHUX JIOCTHKEHUM B JpPYrUX HayKax, TEXHOJOrusiX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSL:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAyKd U JIE€ATEIbHOCTbIO YYEHOro, OCO3HaHHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  NESTENTLHOCTH,  CBSI3aHHBIM  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 MPOTSIKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTHUBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100aJIbHOI0 XapaKTepa dKOJIOrMUECKUX Mpo0IeM, OpHEeHTalUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W  OOILIECTBEHHOM  MPAKTUKH, IOHMMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaT€MaTUKd W MATeMAaTHYEeCKOW KyJbTYpOHM KaK CpEACTBOM ITO3HAHUS MUDA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYILECTBEHHbIC MPU3HAKKA MaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHMMATh,  (opMynupoBaTb U  NIPeoOpPa3OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJIOJEHUAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU s
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMble U OT MPOTUBHOI0), BHICTPAUBAaTh apryMEHTaIUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peIICHUs, BbIOMpaTh  HaubOolee  MOAXOAAIIMH ¢ Y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOAUTH CAMOCTOATENHLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, MCCIIEI0BAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITETILHO (POPMYNIHMpPOBaThH O00OOIIEHUS W BBIBOABI IO pPe3yJbTaTam
OPOBEAEHHOTO  HAOJIOJEHUS,  MCCIEAOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIATH JA€PUIUTH MH(DOpMAIMU, JAHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

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

CTPYKTYpPUpPOBaTh HH(OpPMAIIMIO, TPEJCTABIATh €€ B pa3lIMyHBIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYXKJICHHS B COOTBETCTBUHU C YCIOBUSIMU U
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMoi 3aJaud, BBICKA3bIBAaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJCTABIIATh PE3YyJIbTAThl PEUICHUs 3a/1a4M, dKCIIEPUMEHTa, UCCIICIOBaHusI,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBJISITh IIJIaH, aJITOPUTM pEIICHUS 3aJlayu, BRIOUPATh CIOCOO PEIICHHS C
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMM  TIO3HABATEIbHOM  pedieKCMU  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

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

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI pabOT, JOroOBapuBaThCsA, OOCYXJAaTh TMPOIECC W pe3yiabTaT padoThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JCUCTBHSA C APYTMMH YJICHAMU KOMaHBI, OIICHUBATh
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenums B 10 kJjacce oO0yJaroumuiics TOMYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJIYJIb JCHUCTBUTENIHHOIO YNCIA;

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

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



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

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIBLHBIM IOKa3aTeleM;

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

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMYHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPABHEHHM, MPUMEHATH METOJ WHTEPBAJIOB [UJISl PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUIsl PELLICHUS 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENCINUTENN U1 PEIICHWS CHUCTEMBl JIMHEHMHBIX ypPaBHEHUH,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

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

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
jorapu(pMuUecKkue ypaBHEHUs, HAXOIUTh UX PEIICHHS C TOMOLIBIO PABHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HeoOXoAumble  (GOpMyJbl  JJii  PEUICHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
OCTPOEHHBIE MOEIIM C UCIIOJIb30BAaHUEM amnmapara anreOpsl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: 00JACTb ONPEIEIECHUS U MHOMKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHHMYMBI (PYHKIHMH, HauOOJblIee W HaMMEHbIIEe 3HAYEeHHE (PYHKIUU Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
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 MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBAa M TIpauKH, HUCIOJIB30BAaTh UX TpaQuUKy [JI1 pELIEHUS
YpaBHEHU;

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

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCHMOCTEN MU PEIICHUHU 33Jad U3 APYrUX y4yeOHBIX IPEIMETOB U peanbHON
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIC I1OCIIEIOBATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OmNEpUpoBaTh MOHATHEM: (YHKIMS, HENpEepbIBHAsS Ha OTpPE3KE,
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 (DYHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

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

MHoxecTBa U JIOTMKA:

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

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar AJisi OMUCAaHUs peabHbIX
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 oOydaromuiicss MOTYy4YUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M IIEJbIX YUCEJ, UCHOJb30BaTh 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 CUHUCIICHHUS,

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

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIM U IIapaMeTpsbl;

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

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM ammapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTh TE€OMETpUYECKHe o0pa3bl ypaBHEHMH UM  HEPAaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

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

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTHM W YCKOPEHHs TMpolecca, 3aJaHHOro QopMysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIA/IU IUIOCKUX (PUTyp U 00BEMBI TE € TOMOIIBIO HHTETPaJIa;

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 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHcTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanmonanbHbie ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOrPECCUU 10
HenpepoeiBabie hynkmuu. [IponsBoaHas 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 Konrpoaeuuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'padpuku TpUroHOMETPUUECKUX (QYHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommuiekcHbie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MOKA3aTEeNbHBIX U JIOrapu (PMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 MHOXke€eCTBO, Onepaluy HaJ MHOKECTBAMU 1
U UX CBOMCTBaA
2 JHuarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijisi perieHus 3a1a4d
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JIeCATUYHBIC IPOOH, IPOIEHTHI, 1
OCCKOHEYHBIE TIEPUOINIECKUE 1podH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
pELICHHS MPUKIIAIHBIX 3a0a4
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JIEHMCTBUTEIHHBIMH YU CIaMH
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
CBOICTBa




11

[TpuOau>xE€HHBIE BEIYMCIIEHUS, TPaBUIIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METOABI PEUICHUS LIEBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHHI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUM

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[IpumeHenue onpenenuTens s PeIICHUs
CHCTEMBI JIMHENHBIX YPABHEHUIN




22

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

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

Kontponbshas pabota: "PanmonanbHbie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUI"

25

OyHK1WMS, CI0cO0BI 3a1aHus QYHKIINH.
B3aumHuo oOpatHbie GpyHKkiuu. Kommnosunus
GbyHKIUH

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB QyHKIUN

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpoMexyTKH 3HAK ITOCTOSIHCTBA

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIIee 3HaUeHU e
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MIOCTPOEHUE TPaPUKOB ATUX (PYHKIIHHA

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom




Hrrotona

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 HeroToHa
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 eIBIM IToKa3aTreiieM. E€ cBolicTBa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynknus. E€ crolicTBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJlbHOM
CTENEHH U €ro CBOKCTBA

38 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAILNX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs UNCITOBBIX BbIPAKEHUH,
COZIEpKAIIMX CTENIEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
CoJepKaIllMX CTENEHU U KOPHU
Wppanunonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIITOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALlMOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 HppanoHabHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak QyHKIMHU OOpaTHOM CTETEHHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaolicTBa 1 rpaduK KOpHS N-OH CTENEeHU

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJIbHbIM I10Ka3aTENEM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpH# N-0i1 ctenenu. MppannonanbHeie
ypaBHeHMS"

59 Crenesb ¢ pallMOHaIbHBIM T0Ka3aTENIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
€€ CBOMCTBa

54 Crenesb ¢ pallMOHaIBHBIM T10KA3aTENIEM U
e€ cBOMCTBA

55 [ToxazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUH 115
pellieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[TokazarenbHble ypaBHEHHsI. OCHOBHBIE

59 METO/Ibl PEIIeHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIIEHHS MTOKa3aTeNbHBIX 1
YPaBHEHUI

61 KonTponwsnas pabora: "IlokazaTenbHas 1
¢byukuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 JlecsiTuaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuuHbIe ¥ HATYypaJbHBIE JOrapu PMbI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1

peLIeHNs] ypaBHEHUI




Hcnonbs3zoBanue rpapuka GyHKIUU A5

73
pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI

orapu@muueckue ypaBHeHus1. OCHOBHbIE

JI y O
METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX

75
YPaBHEHUI

orapumuueckue ypaBHeHus1. OCHOBHbIE

JI O
METOABI PELIEHUS JIOrapu PMUIECKUX

76
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
norapupMUYEcKUX ypaBHEHUH

79 Kontponbshas padota: "Jlorapupmudeckas
¢byukuus. Jlorapupmuueckrne ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

82 ApKCHHYC, apDKKOCUHYC U apKTaHI'€HC
YHCIIOBOI'O apryMeHTa

83 ApKCcHHYC, apDKKOCHHYC M apKTAHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

84 OIpesieTIeHNE TPUTOHOMETPUUECKUX

(GYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

90 IIpeoGpa3oBaHue TPUTOHOMETPUUECKHX 1
BBIPAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

92 IIpeoGpa3oBaHue TPUTOHOMETPUUECKHX 1
BBIPpAKEHU N

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemenue TpuroHOMETpUYECKUX yPaBHEHUI 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenne TpuroHomMeTpuuECKNX ypaBHEHUI 1

98 Pemenne TpUroHOMeTPUYECKUX YPABHEHUI 1

99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
KontponbHas pabora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nocienoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocyienoBaTeabHOCTH. MicToprs ananmm3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 BeckoneuHo yObIBaroIIas reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIOHEHITUAIIBHBIN POCT.
Yucino e. DopMyiia CI0XKHBIX OIPOIIEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 NPHUKJIAHOTO XapaKkTepa

111 KonTtponbsHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE PYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa QyHKIHI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEPBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEpaBEHCTB

118 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHue CBOWMCTB HEMPEePhIBHBIX
GbyHKIUH 1715 peleHus 3aaad

121 [lepBas u BTOpas npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMeTPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBogHBIE dTIEMEHTAPHBIX (PYHKITHI

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUH

128 [IponsBoaHast CyMMBI, IPOU3BENEHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHIA

129 ITpousBogHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O M KOMITO3UIIUH (DYHKITHIA

130 ITpousBogHast CyMMbI, IPOM3BEIECHUS,
YaCTHOT'O M KOMITO3ULIMH (DYHKITHI

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHnA"
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1
135 Wtorosas koHTpoJbHas paboTa 1
136 HOBTOE)eHHe, 0000I11IeHEe, CHUCTEMATH3AIIH 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




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 Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

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

IIpuMeHeHue Mpon3BOIHON K
ucclenoBaHui0 GYHKIUHA Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYEHHUsI HENPEPhIBHON

GbyHKIIMM HA OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAUMEHBIIIEr0 3HAYCHHS HEeTIPEPHIBHOU
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEro 3HaYEHHSI HeTPephIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHre NPOU3BOAHOM JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
MIPUKJIAJHBIX 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 (popMyIioi umm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

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

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3Hbie FMEMEHTAPHBIX (PYHKIIHA.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne HeroTona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [IpumeHeHue nHTErpaa s HaXoXKeHus
IIoIaaeH miockux Guryp

30 [IpumeHeHue nHTErpaa s HaxoXKIeHus
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemienuit nudpepeHIanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpudeckre QyHKINU, UX
CBOIiCcTBa U rpaduKku

36 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpudeckue QyHKINU, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOIiCcTBa U TpaduKu
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEW TPUTOHOMETPUUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 PerieHne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PCIICHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHbIE METOBI PELIEHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
Jorapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METOJbI PCUHICHU A

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 I'paduaeckre MeToABI penieHus
UppaIOHATBHBIX YPaBHEHUN
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTebHBIX HEPABEHCTB
65 ['paduaeckre MeTOABI penieHUs
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUYECKUX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNIbHbIX U JIOrapu(pMUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuueckue
HepaBeHcTBa"

73

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

74

KommiekcHble uncna. Anredpanyeckas v
TpUrOHOMeTpruYecKkas GOpMbl 3aITUCH
KOMIUIEKCHOT'O YHCIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHrne KOMILIEKCHBIX YHCEIl Ha
KOOPIMHATHOM MJIOCKOCTH

79

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

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMILJIEKCHOTO YKClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJIBIX YUCEN: OCTATKU M0 MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pElIeHHS 3a1a4 B IIEJIBIX YHCIIaxX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
Cucrema u COBOKYITHOCTh YPaBHEHHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEN MppPaI[MOHAIBHBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcCHOBHEIE METOJAbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMHUYeCKUX
YpaBHEHHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
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

IIpumeHeHne cucTeM K peieHuIo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
YKU3HU, MHTEPIIPETaIHs OTYYEHHbIX
pe3yJIbTaToB




IIpmeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
JKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
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 NTapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTesnbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEpaBEHCTBA C NTapaMeTpaMu

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
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C napameTpamMu

119

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

120

KonrtponeHas pabora: "3agauu ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUcTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMatu3anus 3HaHui: "YpaBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTH3allMsl 3HaHWK: 'Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

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

125

[ToBTOpeHue, 0000IICHHE,
cuctemaTu3anus 3HaHui: "HepaBenctsa"

126

[ToBTOpenue, 0600MIICHNHE,




cucrtemaTtu3anus 3Hanuil: "HepaBenctsa"

[ToBTOpeHue, 0000IICHHE,

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

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

129 cucremaTtu3anus 3Hanuii: "[IpousBogHas u 1
e€ npumMeHeHue"
[ToBTOpenue, 00006IICHNME,

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

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3Hanui: "OyHkun"

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

OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






