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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 MHCTPYMEHTAJIbHYIO 0azy Juis
M3YyUEHUSl 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 gaHHOro y4eOHOTO Kypca OOYdYaroIIMecs OBJIAJICBAIOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIHEIIHOIO OBJAJACHHUS 3aKOHAMU (PU3MKH, XUMHUH, OHMOJIOIHH,
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
IOBCEHEBHOU XKM3HU. B TO ke Bpems oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTreMaTHYeCKOro aHajiu3a pa3BUBAeT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
00001IeHNEe W KOHKpETH3allHlo, a0CTparupoBaHUE M aHAJIOruio, (OpMHUpYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHHSI MAaTEMAaTUYECKUX MOJENEH PEaIbHbIX CUTYaluH,
UHTEPIpETAalMy  IIOJYYECHHBIX  PEIICHHWH, 3HAKOMSATCS C  IpUMepamu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIl Kypc 00J1aaeT 3HAUUTENbHBIM BOCIUTATEIbHBIM IOTEHIIMAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IIOJYYECHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe M HayajgaM MaTeMaTH4eCKOro
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 rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
MaTEeMaTUYeCKOro aHaiauza», «MHokecTBa U JIOTMKa». 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 SBIISI€TCS WHTErpPaTUBHBIM, IIOCKOJIBKY OObEIUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. ITo mepe Toro kak oOywaromiuecs OBIaJeBalOT BcE Oosee
IMIMPOKUM MAaTEMaTHYECKUM alllapaToM, Y HUX MOCIeoBaTeIbHO (popMupyercs u
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATEIHHO C(OPMYIMPOBAHHON MaTeMaTHUYECKON 3aJauu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOI'O 0011ero oopa3oBanus. Ha ypoBHe cpennero oouero
oOpa3oBaHus oco0oe BHUMaHHE yAelseTcs  (OPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPOKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCSI MHOMKECTBA HATypalbHbIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My cHenu(puYecKue 3aJaud M OIEpaluu: [eJleHHuEe Haleno,
OTIEpHpPOBAHNE OCTAaTKAMH Ha MHOXECTBE IEJBIX 4YHCEN, O0COoOble CBOMCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH UX IPUMEHEHUs JJIsl PEIIeHUs] Pa3luyHBbIX 3a/ad
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» PEAIM3YeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliuecs OBJQJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKa3aTeNbHBIX, JOrapu@MUUYECKUX 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 ¥ 3a/1a4 Ha HaXOXkJIeHHEe HauOOIbIIMX U HAMMEHBININX 3HaYE€HUU (DYHKIIUU.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TAKXKE BBIPAXKCHMI,
COJIEp)KAIMX CTENEeHH U jorapudmbl. braromaps wu3ydeHUro anreOpandeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB W HepaBEHCTB. AureOpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToandeckass JuHUA «DyHKuMM W rpa@uKu» TECHO
nepervieTaeTcss ¢ APYTMMH JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, UCHOJIb30BaHUE (PYHKLMM ISl pelIeHUs 3aJad U3 JAPYruX 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 BEJMYMHAMU, MCCIEAOBATh MOJIYYEHHbIE (DYHKUMU, CTPOUTH HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3inuyHOM (opMe: aHaNUTHUYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMUYECKOTO MBIIICHHUS, CIIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX OOYYaIOIIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHash JMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHMSI MAaT€MAaTHUYECKUX MOJIEJEeH pealbHbIX CHUTYaluH,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHUYECKOTO U
KPEaTUBHOIO MBIIUIEHUS, (DOPMUPOBAHMIO YMEHHUI pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



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

ConepkarenbHO-MeTOAMYECKas JTUHUST « MHOXKECTBA U JIOTHKa» BKJIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ TPWIOKECHUM, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEMaTHKU U MCIOJIb30BaTh €ro JJISI BBIPAXKEHUS] CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJeIyeT TMpU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CrocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIECH peallbHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOr0 Kypca IIUPOKO MCIONIB3YETCS ISl PEIIeHUs] MPUKIAIHbIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJEMYy.
JlesitenpHOCTE TIO  ()OPMHUPOBAHUIO HABBIKOB PEIICHUS] TMPUKIATHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanm3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), 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. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICd 3HAHUN U PEAIbHOU KU3HMU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpPYTJIEHU S, IPUKHU]IKA U OLICHKA PE3yJIbTaTa BEIYMCICHUMN.

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

ApupMeTnyeckrii KOpeHb HaTypaJbHOUM CTEIIEHH U €r0 CBOWCTBA.

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

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YUCIIOBOI'0 apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

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

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

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ormpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKUH 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
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTtpoeHre MaTEMAaTHYECKUX MOJIEJIEN PEalbHOW CUTYalMd C IOMOILBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

OyHKuusa, crnocodbl 3amaHus QyHKIUH. B3anMHO oOpaTHble (QYHKIHU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HakomocTostHCTBA. UETHBIC M Heu€THBIe (QyHKIMU. [lepronnueckue
¢yakuuu. IIpoMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

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

CrenenHas (GyHKUMS ¢ HATYypaJbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBoilcTBa 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, ONPENEICHUE TPUTOHOMETPUUECKUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIMOCOOBI 3ajjaHusl IocieaoBaTeIbHOCTe. 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 O0€CKOHEUHO YOBIBAIOLIEH NeOMETPHUUECKOM
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qynkiui. CBoilcTBa (GYHKIMKA HENPEpHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbuznueckuili CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTelbHOU K TpaduKy QyHKIUH.

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

MHoxkecTBa U JIOTHKA

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

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
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 moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. Anredpanueckas M TpUTOHOMETpUueckas (HOpMbl
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 YUCEIN JIJIs pelieHus (PU3NYECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

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

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKXHOCTH. PerieHne TpuroHoOMEeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHAIILHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPaBHEHUM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHU

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

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

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

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

Havana maTteMaTH4eCKOro aHajaus3a

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

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

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

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

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

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

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

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

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

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

S) pu3nuecKoro BOCHUTAHUSA:

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

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAaHME LIEHHOCTH TPYIOJIOOHs, 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  MaréMaTH4YeCKOMY  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  SKOJIOTUYECKON  KYyJbTYpbl, TOHHMAHHE BIUASHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpezpl, [UIAHHPOBAHME IOCTYNIKOB M OLIEHKM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

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

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpeZieNIeHHs] MOHATHUM, YCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(UKAIUH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, 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 YMO3aKJIIOUECHUH, YMO3aKJIIOUEHUN 110 aHAJIOTUH;

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

BBIOWpATh crmoco0 pereHuss y4eOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

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

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oOheKTa, sIBJICHUsI, MIpoliecca,
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 HOBOUM MH(POPMAIIHUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTara perICHHS
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 PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIECTBA KOMAHIHON W WHJMBH TyaJIbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMMOBHIX (opMax padoThl (0OCYkaeHHsS, 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 B3aUMOJICHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenums B 10 kJjacce oO0yJaroumuiics TOMYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO OMNEPUPOBATH IMOHITUSMH: PaAlMOHAIBHOE YHMCIIO, OCCKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM 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
MIPAKTUYECKUX 33/1a4 U NPEACTABICHUS 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;

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

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

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

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW 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 WU €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 IIOCTPOEHHBIE MOJEIN C IIOMOLIBI0 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
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

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

MOJIEIMPOBaTh peajibHble CHUTYallMd Ha S3bIK€ ainreOpbl, COCTaBISATh
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 oOpaTHble (QyHKIMH, KoMmmo3uuus GyHKIuH, rpaduk GyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

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

CBOOOJHO OIEPUPOBATh MOHATUAMHU: YETHBIE M HEUETHBIE (PYHKLUH,
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 TOKa3aTeseM, rpauk CTeneHHOH (YHKIMU C HATypajbHBIM M LEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(YHKIIMH, BRITIOTHATH DJIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOCHHUE UX TPAPHUKOB,;

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

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpesieJICHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO 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 MaTemaTn4ecKoro aHajamusa:

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

UCIOJIb30BaTh MPOIPECCUM I PEUIeHUs pealbHBbIX 3a4ad IMPUKIATHOTO
XapaxkTepa;



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

CBOOOHO OMEpUPOBATh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

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

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: TIEpBas W BTOpas MPOU3BOAHbBIE
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

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

UCIOJIb30BaTh T€OMETPUUYECKUN U (DU3NYECKUU CMBICT MPOU3BOJHOU s
peleHus 3ajau.

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 TMOHATUSMU: OIpEAEICHHE, TeopeMa, ypaBHEHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuiicss MOMYy4YUT CIEIYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMmbl 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, HOJl u HOK narypanbHbIX yucen sl penieHus 3aja4, 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 YHUCJa B aireOpanydyeckod u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM 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 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
norapupMUUYECKUX 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 llapaMeTpaMu;

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.

DyHKUMH U rpaPuKu:

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

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

CBOOOJHO OMEpUpPOBATh MOHATHUSAMU: TpadUKH  TPUTOHOMETPUYECKHUX
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! (PYHKIIMK HETPEPhIBHOM 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 TMOHATHUSAMHU: TEpPBOOOpaszHas, ONpeACTEHHBIN
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 PepeHIINATBEHBIX YPaBHEHUH;

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
) @ynkuuu u rpaduku. CreneHHas QyHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [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 1ensle yncna 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







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecrBo
Newm | Tema ypoka JacoB JJIeKTPOHHBIe HU(poBbIe 00pa3oBaTe/lbHbIC
KoHTpoJibHbIE | pecypChbl
Bcero
padoThI
1 MHoO)€ecTBO, ONEpAIUK HAT 1 https://resh.edu.ru/subject/lesson/4726/start/198194/
MHO)XECTBAaMU U UX CBOWCTBA
2 Juarpammsl Diiniepa-Benna 1
IIpumenenue TeopeTuKo-
3 MHOXXECTBEHHOTO anmapaTa Jjis 1
peuieHus 3a1a4
Panuonansubie yrciia. OOBIKHOBEHHbBIE
4 U JICCSITUYHBIC APOOH, TPOIICHTHI, 1
O€CKOHEYHbIE TEPHOTUIECCKIE TPOOH
Pannonanpabie yncina. OOBIKHOBEHHBIC
5 U IeCATUYHBIE IPOOH, POLIEHTHI, 1
OCCKOHEUHBIC TIEPUOTUIECKUE JPOOH
5 [Ipumenenue apodei u MPOIEHTOB IS 1
pElIeHHs TPUKIIAIHBIX 337124
7 [Tpumenenue npoOeit v MPOLIEHTOB IS 1
pelIeHMs TPUKIIAIHBIX 3a7a4
8 g;;;zzzziiz{;: :}I;I;zli;/IOHaHBHBIG 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
quca
9 ApudmeTrueckre orneparim ¢ 1

Z[CﬁCTBI/ITGHI)HI)IMI/I quciaaMu



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4730/start/149073/

10

Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa
OKPpYTJICHUSA, IPUKHUAKA U OIICHKA
pe3yJibTaTa BIYUCICHUN

12

OCHOBHBIE METO/BI PELIECHUS LIEIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELICHHS LIEJBIX U
JIpOoOHO-pallMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB

14

OcHOBHEIE METOJbI pCHICHU L EJIbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenure MHOrousieHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C I[EJIBIMU
kodpdunmenramu. Teopema Buera

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

18

Pemenue cucrem JIMHEHHBIX ypaBHEHHUU

19

Marpuia cucTeMbl TMHEUHBIX
ypaBHeHuM. OnpeaenuTenb MaTPULIbl
2%2, ero reoMeTpu4eCcKiil CMbICI U
CBOMCTBA; BBRIYUCIICHUE €0 3HAUCHUS

20

Onpenenurens MaTpULBL 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIIEHHE €r0 3HAYCHUS




21

IIpumenenue onpenenuTens s
pELLIEHUs CUCTEMBbI JIMHEHHBIX
YpaBHEHUI

22

Pemienne mpukiiaHbIx 3a1a4 ¢
MTOMOIITBEIO0 CHCTEMBI JIMHEHHBIX
YpaBHEHHUI

23

Pemenune npuknaaHbIx 3a1a4 C
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH

24

KonTponbHas padora: "PannonanpHbIe
ypaBHEHUS U HepaBeHCTBA. CucTeMbl
JIMHEWHBIX ypaBHEHUI"

25

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.
B3aumuo oGpaTHbIe PYHKLIHUU.
Komnosuuus GpyHkuumit

26

I'padux dhyHKIIUU. DIeMeHTapHbIE
npeodpazoBaHus rpauKoB (YHKITUI

27

OO6nacTb onpeseneHust 1 MHOXKECTBO
3HavyeHuil Gpynkumuu. Hymm ¢ynknun.
IIpoMexyTKH 3HaK TOCTOSIHCTBA

28

YétHbple 1 HeYETHBIC (DYHKITHH.
[Tepuonuueckue HyHKIUH.
[TpomMexyTKM MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HauOonp1iee 1 HauMeHbIIEE 3HAUECHUE
(YHKIIMY HA TPOMEKYTKE

30

JluneitHas, kBaapaTU4YHas U APOOHO-
nuHelHas GyHKIuN




DJIeMEHTapHOE UCCIEAOBAHUE U

31 MOCTpOEHHUE TPaUKOB ATHX PYHKIIHI

39 DJIeMEeHTapHOE UCCIEA0BAHUE U
MOCTPOEHUE TPaPUKOB ITUX (QYHKIMHA

33 CreneHb ¢ 1eNbIM MOKa3aTeneM. buaoM
Hprorona

34 CreneHb ¢ 1eIbIM TIOKa3aTeneM. bunom
Herorona
CreneHHas QyHKLHS ¢ HATYPaJIbHBIM U

35 LensIM nokasareneM. E€ colicTBa n
rpauk

36 KonTponbHas padora: "CrenenHas
¢ynknus. E€ croiicTBa u rpadux"

37 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIEHU U €ro CBOMCTBA

38 ApudmeTrnuecknuil KOpeHb HATypaIbHOI
CTENEHU U €r0 CBOWCTBA
[TpeobGpa3zoBaHUs YU CITOBBIX

39 BBIPAXKEHUM, COJIEPKALNX CTEIEHH U
KOpHHU
[TpeoOpazoBaHus YHCIOBBIX

40 BBIPAKEHUH, COlepKalIUX CTEIEHU U
KOpHU
[Ipeo6GpazoBaHust YK CITOBBIX

41 BBIPAKEHUH, COAEPKALIUX CTEIIECHU U
KOpHHU

42 WppanronanbHble ypaBHEHUS.

OCHOBHEBIE MCTO/JbI PCIICHUS




MppalMOHAJIbHBIX YPaBHEHUI

43

HppauroHanbHbI€ ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
MppalOHAJIbHBIX YPaBHEHUI

44

HppannoHanbHbIe ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
UppalMOHAJIbHBIX YPaBHEHUI

45

PaBHOCUIIbHBIE TTEPEXO/IbI B PELICHUN
UppaloHaJIbHBIX YPaBHEHUN

46

PaBHOCHIIBHBIE IEPEXOMBI B PELICHUH
UpPpalMOHAJIbHBIX YPAaBHEHUI

47

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUU
HMppALMOHAJIBHBIX YPaBHEHU I

48

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH
MppalOHAJIbHBIX YPaBHEHUI

49

CaoiicTBa u rpaduk KOpHs N-0if
CTENEHH KaK (QYHKIUU 00OpaTHOM
CTENIEHH C HATypaJbHBIM MTOKa3aTeNeM

50

CaoiicTBa u rpaduk KOpHs N-0if
CTENEeHU KaK (QyHKIIMH 00paTHOU
CTEIEHU C HaTypaJbHBIM I10Ka3aTEIEM

51

KonTponbHas padora: "CBoiicTBa
rpaduk KOpHs N-0ii CTEMEHH.
Upparmonansubie ypaBHeHUS"

52

Crenensp ¢ palmoHaJIbHBIM
IIOKa3aTeleM U €€ CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/start/159013/

53

CrerneHb ¢ paliioHaJIbHBIM
IIoKa3aTeleM U €€ CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/start/159013/



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/

Crenens ¢ paMoOHaJIbHBIM

https://resh.edu.ru/subject/lesson/4729/start/159013/

>4 [I0Ka3aTejeM U €€ CBOMCTBA
55 [TokazaTenbHas QyHKIUs, €€ CBOMCTBA https://resh.edu.ru/subject/lesson/3841/start/225573/
U rpadux
56 Hcnonp3oBanue rpaduka GyHKIUH IS
pEILICHNS YpaBHEHUU
57 Hcnonb3oBanue rpaduka GyHKIAM 715
pelIeHNs] ypaBHEHUI
Toxazatemrere ypasHeHHs. OCHOBHbIE https://resh.edu.ru/subject/lesson/5627/start/159321/
58 METO/IbI PEIICHUS MMOKA3aTEIbHBIX
YpPaBHEHHI
[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/Ibl PEILICHUs T0Ka3aTEIbHbIX
YpaBHEHHUI
[Tokazarenbubie ypaBHeHUsI. OCHOBHBIC
60 METOJIbI PEIICHHUS MTOKa3aTeIbHBIX
YpaBHEHHI
61 KontponpHas pabora: "[loka3aTenbHas
¢ynkuus. [TokazarenbHble ypaBHEeHUS"
62 Jlorapugm uncna. CoiicTBa https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
63 Jlorapudm uucna. CroiicTBa
norapudma
64 Jlorapudm uncna. CoiicTBa
norapugma
65 JlecaTuuHbie U HaTypaJbHbIC https://resh.edu.ru/subject/lesson/3823/start/198625/
norapu GpmMel
66 JlecsiTnuHble M HATYpaJbHBIE



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/

Jorapu mbl

[Ipeobpa3oBaHre BEIPAXKCHHUIA,

67
cofieprKaIuXx Jorapudmbl
68 [TpeoOpazoBaHue BBIPAKECHHIA,
CoZIepIKaIIMX JorapudMbI
69 [IpeobpazoBaHre BEIPAKCHUI,
cofieprKaImx Jorapudmol
70 Jlorapudmuueckast pyHkius, eé https://resh.edu.ru/subject/lesson/3834/start/198687/
CBOMCTBa U rpaduk
71 Jlorapudmuueckas GyHKIuUs, €&
CBOIiCTBa U Tpauk
79 Hcnonb3oBanue rpaguxa GyHKIUH IS
pEILIEHNs] YpaBHEHUU
73 Hcnonb3oBanue rpaduka GyHKIHM IS
pelIeHUs YpaBHEHUN
Jlorapudmuueckne ypaBHEHUS. '
74 OCHOBHbIE METOTbI peeHs https://resh.edu.ru/subject/lesson/4732/start/198842/
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapumunueckue ypaBHEHHUS.
75 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.
76 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUH
77 PaBHOCUIIbHBIE IEPEXO/IBI B PELICHUN
Jorapu()MUYECKUX YpaBHEHUH
78 PaBHOCHIIbHBIE TEPEXO/IBI B PELICHUN

Jorapu(pMUYECKUX ypaBHEHUH



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/

Kontponenas pabora:

79 "Jlorapudmuueckas QyHKIHU.
Jlorapudmuyeckue ypaBHeHUs"
80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://resh.edu.ru/subject/lesson/6019/start/199181/
YUCIIOBOTO apryMeHTa
81 CuHyC, KOCUHYC, TAHTE€HC U KOTAHT€HC
YUCIIOBOTO apryMeHTa
82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa
83 ApKCHUHYC, apKKOCHHYC U apKTaHT€HC
YUCIIOBOTO apryMeHTa
TpuronomeTpieckas OKpyKHOCT, https://resh.edu.ru/subject/lesson/4733/start/199150/
84 orpeneneHne TPUTOHOMETPHUECKUX
(GYHKIMIA YU CIOBOTO apryMeHTa
TPHIOHOMETPHECKas OKPYIKHOCTE, https://resh.edu.ru/subject/lesson/4735/start/199274/
85 OTIpE/IEIICHIE TPUTOHOMETPUIECKUX
(GYHKIMI 9MCIIOBOT 0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHUUECKUE https://resh.edu.ru/subject/lesson/4734/start/199305/
(bopMmyibl
87 OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMmyJbl
88 OCHOBHbBIE TPUTOHOMETPUYECKHUE https://resh.edu.ru/subject/lesson/3490/start/199398/
hopMyJIBI
89 OCHOBHBIE TPUTOHOMETPHUIECKUE
bopMmyIbl
90 [TpeoOpazoBaHuE TPUTOHOMETPUIECKIX
BBIpaXKEHUU
91 [IpeoOpazoBaHuE TPUTOHOMETPUUECKHX



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3490/start/199398/

BBIPAKEHU I

[TpeoOpazoBaHuE TPUTOHOMETPUIECKHIX

92 .
BBIPOKEHUH

93 [TpeoGpa3oBaHe TPUTOHOMETPUUIECKUX
BBIpAXKEHUU

94 Perienrie TpUroHOMETPUYECKUX
YpaBHEHHUI

95 Pemienue TpuroHoMeTpuIeCKuX
YpaBHEHUH

96 Pemenue TpuroHoMeTpuueCKUX
YpaBHEHHUI

97 Perienue TpuroHoMeTpUYECKUX
YpaBHEHHI

08 Pemenue TpuroHoMeTpUYECKUX
YpaBHEHUI

99 Perienne TpuroHOMeTpUYECKUX
YpaBHEHHM

100 Perenne TpuroHoMeTpUIECKUX
YpaBHEHUI
Konrtponehas pabota:

101 "TpUTOHOMETPUYECKHIE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YPAaBHEHHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI

102 3aaHu [10Ce0BaTebHOCTEN. MeTon
MaTeMaTUYECKON MHAYKIIMU
MOHOTOHHBIE U OTPaHUYCHHbIE

103 nocienoBaTenbHOCTH. McTopust

aHaan3a OECKOHEYHO MaJTBIX




104

ApudmeTrueckas nporpeccus

105 ['eomeTrpuueckas mporpeccust

106 beckoneuHo yObIBarotas
reoMeTpu4ecKas Iporpeccus

107 Cymma O6eckoHevHO yObIBaromiei
reOMETPUYECKON ITPOrPECCUH
JIMHEHBINA U 3KCIIOH EHIIUATIbHBIN POCT.

108 Yucno e. Dopmyna CIOKHBIX
IIPOLIEHTOB
JIMHENHBIA U SKCIIOH EHITUAJIBHBIN POCT.

109 Yucio e. Dopmysa CIOKHBIX
MPOIIEHTOB
Hcnons3oBaHue nporpeccuu ajist

110 pELIEHUs peabHbIX 3a/1a4
MPUKIIATHOTO XapaKTepa

111 KonrtponsHas pabota:
"ITocnenoBaTenbHOCTH U Iporpeccun”

112 HenpepbiBHbIE QYHKIIMM U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI I'pahuKOB
byHKIUN

114 CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToz HHTEpBaJIOB AJIS PELLIEHUS
HEpaBEHCTB

117 MeTtoza nHTEpBaIOB AJIs pELLEHUS

HEPaBEHCTB




MGTOI[ HWHTCPBAJIOB JIA pCHICHUA

118
HEPaBEHCTB

119 IIpumeHeHue CBOMCTB HENMPEPBIBHBIX
GYHKIUN 1151 pereHust 3a1a4

120 [IpuMeHeHuE CBOWCTB HENPEPBIBHBIX
GyHKIUN 17151 peteHus 3a1a4y

121 [TepBas u BTOpast MpOU3BOIHBIE
GyHKIIUN

122 Onpenenenue, reoMeTpUIECKU CMbICI
MIPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJIHOM

124 VYpaBHEHUE KacaTeNbHOM K rpaduky
byHKIIUH

195 YpaBHEHHUE KacaTeIbHOH K TpaduKky
GyHKIIUH

126 [Tpon3BoaHbIE 37IEMEHTAPHBIX (YHKIUI

127 [Tpon3BoaHBIE 37IEMEHTAPHBIX (DYHKITHIA

128 [Tpon3BoaHasi CyMMBI, TPOU3BEIECHUS,
YaCTHOTO ¥ KOMIIO3UIIUHN (PYHKIHHA

129 [Tpon3BoaHast CyMMBI, IPOU3BEIEHUS,
YaCTHOT'O ¥ KOMIO3UIIUHU (PYHKIIHIA

130 [Tpon3BoaHast CyMMBI, IPOU3BEEHUS,
YaCTHOIO ¥ KOMIIO3ULIUU (PYHKIIMIA

131 KonTpomnbHnas padora: "[IpousBonnas"

132 [ToBTOpenue, 0600IICHKE,

cucTeMaTu3alus 3HaHui: "Y paBHeHus"




133 [ToBTOpenue, 0000IICHNE, 1
cucrtemaTu3anus 3Hanui: "OyHkun"
134 Htoroast KOHTpoJbHas paboTa
135 Hrorosast KoHTposIbHAS paboTa 1
136 [ToBTOpEHUE, 0606meHI/vIe, 1
CUCTEMAaTH3AINS 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KUIACC

Ne i/t

Tema ypoka

KoanuectBo
qJacoB

Bcero

KoHTpoJbHbIE
padoThbI

DJIeKTPOHHBIE
nupposbie
oOpa3oBaTejibHbIE

pecypcbl

IIpumenenue npou3BOIHOMN K
UCCJIEZIOBAHUIO (DYHKLIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHue MpoU3BOIHON K
UCCIIEZIOBaHUIO (DYHKIIMN HA MOHOTOHHOCTD
U SKCTPEMYMBI

IIpumenenne npou3BOIHOMN K
MCCJIEZIOBAHUIO (PYHKLIMN HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHeHne nponu3BOIHON K
HCCIIEZIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumenenue npou3BOIHOMN K
UCCJIEZIOBAHUIO (DYHKLIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHue MpOU3BOIHON K
MCCIIEZIOBAHUIO (DYHKIIMN HA MOHOTOHHOCTB
U SKCTPEMYMBI

Haxoxnerne HanOO0IbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIIMM HA OTpe3Ke

Haxoxnenue HanboAbIIETO U




HAUMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOoabIIErO U
HAaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HaA OTpe3Ke

10

HaxoxneHne HanOoMbIIErO U
HAUMEHBIIIEr0 3HAYCHHSI HETIPEPHIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxaenue HanOonbLIero u
HAUMEHbILIEr0 3HAYCHHUSI HEeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYIIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHneHne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIEero PEIICHUS B
IIPUKJIAJHBIX 3aa49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEeENICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne nponu3BOIHOMN AJIs
OIIpEJENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nimm
rpadpukom




17

Kommnozunms GpyHkimi

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

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

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 3IeMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBooOpa3HbIe IeMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpruecKuii CMBbICI
WHTerpaja

27 Brruncnenue onpeaenéHHOro HHTErpaia no
dbopmyne Hrrotona-JIeiiOHuIa

98 Brruncnenue onpeaenéHHOro HHTErpaia no
dopmyne Hrrorona-JIeitOuuia

29 [TpumeHeHue HHTErpaia A5 HaX 0XKIEeHUS
IIoIaaeH miockux Guryp

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

31 [Tpumeps! pemieHuit 1udpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 PEaNbHBIX MTPOI[ECCOB C TTOMOIIBIO
mudepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "I[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa U TpaduKu

38 TpuroHomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKku

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHHH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpuuecKux

44
HEPaBCHCTB

45 Perenne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHS
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 METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PCIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJILHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPaBEHCTB
61 ['paduaeckre MeTOaBI perieHHs
MpPpaLMOHAIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONBI peleHus
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHus
MIOKa3aTEeIbHBIX HEPABCHCTB
65 ['padpmaeckre METOABI perIeHHs
Jorapu(MUYECKHX YPAaBHEHUN
66 I'papuueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie METONIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONBI peleHus
68 MOKAa3aTeNbHBIX U JIOTapu PMHUESCKIX
YpaBHEHHUI
['paduaeckre METOABI perIeHHsI
69 MOKa3aTeNIbHbIX U JIOrapu(PMUIECKHX

YpaBHEHHI




70

I'padmueckue meTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTelIbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUTOHOMeETpruYecKas GOpMBbI 3amKcu
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncia. Anredpanyeckas v
TpUrOHOMeTpudeckas GopMBbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre orneparuu ¢
KOMIIJIEKCHBIMU YU CJIAMH

77

I/I306pa)KeHI/Ie KOMIIIICKCHBIX Y CCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX YMCENT Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu u3
KOMIIJIEKCHOI'O YK ClIa

80

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMITJIEKCHOT'O Y Clla

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penienust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX
quCen

86 [TpuMeHeHue MPU3HAKOB JEIUMOCTH LEJIbIX
qrcen

87 [Ipumenenne NpU3HAKOB JIETMMOCTH LIEJIBIX
gucen: HOJl 1 HOK

88 [TpuMeHeHue MPU3HAKOB JEIUMOCTH [EIBIX
gucen: HOJl u HOK

89 [IpumeHeHne TPU3HAKOB JIETMMOCTH LIEJIBIX
YHUCEJI: OCTATKU MO MOJIYJTIO

90 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX
YHUCEJI: OCTATKU MO MOAYJIIO
[TpumeHeHne NpU3HAKOB JIETMMOCTH I1EJIbIX

91 yucen: alroput™ EBkinaa nist pemieHust
3a]a4 B LIEJIBIX YUCIAX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa 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 PELICHUS CHCTEM H
96 COBOKYMHOCTEW MppaliOHAIbHBIX
YpaBHEHUI

97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH I10Ka3aTEeNbHBIX YPaBHEHUM

98 OCHOBHEBIE METOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEbHBIX YPAaBHEHUI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMU4eCKUX
YpaBHEHHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nMYHBIX o0sacTell HAYKU U peabHOU
’KM3HU, UHTEPIIPETALMS TOTY4EHHBIX
pe3yJIbTaTOB

IIpumeHeHne cucTeM K peIeHUIo
MaTeMaTHYECKHX 3a/1a4 U 3a7a4 13

102 Pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HH, MHTEPIIPETALUS ITOITYICHHBIX
pe3yIbTaToB

103 [IpumeHeHue HEPaBEHCTB K PELICHUIO

MaTEMAaTHUYCCKUX 3a1a4 U 3a1a4 U3




pa3InyHBIX o0sacTeil HayKu U peabHOU
JKU3HU, MHTEPIIPETaLs 1OTY4EHHbIX
pE3yIbTaTOB

KonTponbHas padora: "Cucremsl
paturOHAJIbHBIX, UPpPpAllMOHATIBbHBIX

104
MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX
ypaBHEeHMi1"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 ParnrioHanbHbIe HEpaBEHCTBA C
napameTpamu

107 PanmonanbHbIE CHCTEMBI C TApaMETPAMU

108 WppanmoHanbHble ypaBHEHHsI, HEPAaBEHCTBA
C mapameTpamu

109 HppanyoHaabHble CUCTEMBI C TapaMeTpaMu

110 ITokazaTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapumuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI ¢
napameTpamu

114 TpuroHomerpudeckue ypaBHEHUs C
napameTpamu

115 Tpuronomerpruyeckre HepaBeHCTBa C
napaMerpaMu

116 TpuroHoMeTpruuecKue CuCTEMBI C
napameTpamu

117 ITocTpoenue u uccnenoBanue




MaTeMAaTUYECKUX MOJIEJIEN peaIbHbIX
CUTYaIMH C MOMOILbIO YPABHEHHUH C
rapaMeTpaMu

[TocTtpoenue u uccienoBanue
MAaTEMATUYCCKUX MOI[eJIeﬁ PpCaJIbHBIX

118 CUTYAIIMH C IOMOIIBIO CUCTEM yPaBHEHHH C
napameTpaMu
[TocTpoenue u uccienoBaHue

119 MaTeMaTUYECKUX MOJIeNIeN peabHbIX
CUTYyalllil C IOMOIIBIO CUCTEM YPAaBHEHHUM C
napameTpaMu

120 KonTpomnbsHas padora: "3amauu ¢
napamerpamu"

121 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALINS
3HaHui: "YpaBHeHua"

199 [ToBTOpenue, 06001IEHNE, CHCTEMAaTH3AITHS
3HaHuil: "YpaBHenus"
[ToBTOpEHue, 0000IICHHE, CHCTEMATH3AITUS

123 3HaHui: "YpaBHeHUs. CHCTEMBI
ypaBHeHUI"

124 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBenctra"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALINS
3HaHui: "HepaBencrsa"

126 [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS
3HaHuii: "HepaBeHctna"

127 [ToBTOpEHue, 0000IICHNE, CHCTEMAaTH3AITUS

3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"




[ToBTOpeHue, 0000IICHNE, CHUCTEMATH3AITUS

128 3HaHuii: "[IponsBonHas u e€ npuMmeHeHue" 1
129 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS 1
3HaHuil: "[IponsBoaHas u e€ npuMeHeHue"
130 [ToBTOpEeHue, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHue, 0000IICHHE, CHCTEMAaTH3AITUS 1
3HaHui: "OyHKIUK"

132 [ToBTOpEnue, 0000IIEHNE, CHCTEMATH3AIUS 1
3HaHuii: "OyHkun"

133 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS 1
3HaHui: "OyHKIUK"

134 Htorosas KOHTpoJbHAs paboTa 1

135 Hrorosasi KOHTpOJIbHAS paboTa 1

136 HOBTOPGHI/IC, 000011eHNE, CHCTEMATH3AIIMS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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