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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUSl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C IPYroil CTOPOHBI, (hOpMUDPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUTUIMH. B pamkax maHHOTO ydeOHOTrO Kypca oOydaromuecs OBIIaJCBalOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAaHHS OCHOBHBIX TEHJICHIIUN Pa3BUTHUS YKOHOMUKH M OOIIECTBEHHOM KHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlaJeHHE aOCTPAKTHBIMHU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTreMaTHYeCKOro aHajiu3a pa3BUBAeT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
00001lIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHWE W AHAJIOTUIO, (opMUpyeT
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

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

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uepe3 YdeOHBI MaTepual, CHoCOOCTBYIOIIHIMA
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe M HadajgaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

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



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIMAsCh HOBBIMM T€MaMU U paszjaenamu. [laHHBIN
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MAaTEeMaTUUECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. ITo mepe Toro kak oOywaromiuecs OBIaJeBalOT BcE Oosee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIlH, TPUMEHSTh 3HAHUS, MOTYYCHHbBIC TIPY U3YYEHUU y4eOHOro Kypca, s
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
HA4aToO Ha ypOBHE OCHOBHOI'O 0011ero odopa3zoBanus. Ha ypoBHe cpeanero ooiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucH uucia, YMEHHE JenarTh MNPUKUIKY, BBIIOIHATH NPUOIMKEHHBIC
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPOKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcCell. B KaXIoM M3 3THX MHOXECTB pPaccMaTpUBAIOTCS
CBOWCTBEHHbIE €My cHenu(puYecKue 3aJaud M OIEpaluu: [eJleHHuEe Haleno,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUEHUE KOPHS HATypaJbHON CTENEHM HAa MHOXECTBE KOMILJIEKCHBIX YHUCEIL.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIETICH peallbHOrO MHUpPA, MIMPOKO HCHOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4arollecss OBIAACBAIOT PA3NMUYHBIMH METOJAMH  PEIICHUS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBAaHUN (YHKIMI C TIOMOIIBIO NMPOU3BOAHOM, MPU PEIICHUH MPUKIATHBIX



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

CopepxatenbHo-MeToandeckass JuHUA «DyHKuMM W rpa@uKu» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, Torapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOICTB
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 YMEHHMsSI BbIpaxaTh (POpPMYIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMe: aHaNMTHYECKOW, Tpaduyeckod U ciaoBecHOW. Ero uzyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PaCUIMPUTh KPYI KaK MAaT€MAaTHYECKHUX, TaK W MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHash JMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHMUYECKHX, 33Ja4ax. 3HAKOMCTBO C OCHOBAMHU MaTE€MAaTHYECKOIO
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHUYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYECHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpeaJiaraloT HamOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUNA BCE pa3elibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHON MaTEeMaTHKU U MCIOJIb30BaTh €ro JJISi BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MaT€MaTU4YECKOr'0 MOJICIUPOBAHUS, KOTOpPBIC MPU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KAKIBIN U3 Pa3esioB MIPOrpaMMbl, IOCKOIbKY BECh MaTepual
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJEMYy.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wu3ydyeHune yweOHOro kypca «AnreOpa W Hayajga MaTeMaTH4YECKOro
aHanu3a» 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

Panmonanbuple yucna. OOBIKHOBEHHBIE U JECSITHUYHBIE APOOH, MPOLIEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyeckue  omepaldd € JICUCTBUTENbHBIMU  4YuCIaMU.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOIXOAIICH POPMBI 3aMMCH IEHCTBUTEILHBIX YUCEI JIJIsl PEIICHUS MPAKTUIECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

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

Jlorapudm uyucna. CoiicTBa norapudma. JlecsiTuuHble W HaATypaJibHbIE
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO 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-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NEpEeMEHHOW. JlemeHne MHOrousjgeHa 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 INOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHne TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IIPUMEHEHHUE OIPEACINATEINS ISl PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUU U HEpPAaBEHCTB. [IpuMeHEHUE ypaBHEHHMI M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB (yHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuun. Haubonpiiee 1 HauMeHblee 3HaueHus PyHKIIUU Ha IPOMEKYTKE.

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

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIBbHBIM IIOKA3aTEJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

@DYHKIIMOHAJILHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax M SBJICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
MIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHUS MAaTEMaTUYECKOIO AaHAIM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U SKCITOHEHIHAIBHBIA pocT. Yucno e. @opmyna ClaoKHbIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PEIICHUsS HEPaBEHCTB. lIprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

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

MHoxkecTBa U JIOTHKA

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

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC 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. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTreneHu M3 KOMIUIEKCHOrO uucia. [IpumeHeHune
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

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

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

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

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

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



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

DOyHKIMU U TPAPUKHA

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

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 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

[IpumeHneHre MPOU3BOAHON K MCCIEAOBAHUIO ()YHKIIUH HA MOHOTOHHOCTbH U
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

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

[IpumeHeHue wWHTErpana A HaxXOXKIEHUS IUIOWAAeH TIUIOCKUX GUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



INDTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHMA VYEBHOI'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  4YJIEHAa  POCCHUMCKOro  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
GYHKIIUAMY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTMIXKEHMM B JIPYyrux HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUM HAyKM U JACSITeIbHOCTBIO YUE€HOro, OCO3HAHME
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PELICHUN, PacCyKIEeHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE TMHUTAaHHE, COAJTAaHCUPOBAHHBIM PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBLHON  ACSITENLHOCTH, CBA3aHHBIM  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 MPOTSKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHMYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLIMAIBHOU
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) neHHOCTH HAYYHOI O NTO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTUS LMBHIIM3ALNH, OBJAJCHUE 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 oruyeckue 1eMcTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS 111 000OIUICHHS U CPABHEHMSI, KPUTEPUH MPOBOANMOTO aHAIN34,

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

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAONIOJIEHUAX U YTBEPXKACHHSX, MpeiaraTb KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

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

IIPOBOJIUTH CaAMOCTOSITENILHO J10KA3aTEJIbCTBA MATEMATUYECKUX YTBEPKACHNUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

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

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITENILHO (POopMyNMpoBaTh O00OOIIEHHS] 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()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpesicTaBICHUS;

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

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIUPOBATH CY)KIICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
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 X0JIe 0OCYXKJIeHUsI 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranmszanms:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TIO3HABATENHHOM  peJeKCMU  KaK  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH IMPH PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JOCTKEHUS WM HEJOCTIKCHUS Pe3yJbTaTOB ACATEIHPHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESITeNbHOCTH, TUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM palOOThI, paclpenensiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICUCTBUS C JPYTMMH YJICHAMHW KOMAaHbI, OIICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM paboyell 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 YUCE, MOAYJb AECHCTBUTEIILHOTO YUCIA;

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 OINEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTETIEHDb C PALlMOHAILHBIM I10Ka3aTENIEM;

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

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

OIIEpUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCUHYC U APKTAHTE€HC YHCIIOBOTO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

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

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

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYIEHa HaA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL PELLICHM 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 Ul PEIICHUS CUCTEMBbl JIMHEHHBIX YpaBHEHMH,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUII C KOpHSAMU JJs MpeoOpa3oBaHUs
BBIPAKCHU;

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

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSMU: HpPpAlMOHANIbHBIE, MOKa3aTelbHbIE 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: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
OCTPOEHHBIE MOEIIN C UCIIOJIb30BAaHUEM arlapara ajreopsl.

DyHKUUH U TPaPUKU:

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

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: O0JACTH ONPEIEIECHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (PYHKIHMH, HauOOJbIIee W HAUMEHbIIEe 3HauYeHWe (YHKIMH 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 CBOWCTBA M TpauUKH, HUCIOJIb30BaThb MX TpaUKHU IJs pPELICHMS
YpaBHEHU;

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

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCHMOCTEN MU PEIICHUHU 337a4 U3 JPYTUX Y4E€OHBIX MPEIMETOB U PEAIbHOM
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEYHO yObIBarollas reOMETPUYECKasi MPOrpeccusl, TMHEHHBIN U
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0OBATEIbHOCTEH, MOHOTOHHBIE M OrPaHMYEHHBIE IOCJIEAOBATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

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

CBOOOJHO OmNEepUpoBaTh MOHATHUEM: (YHKIIUS, HENpephIBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

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

BBIUUCISITh MMPOU3BOJHBIE CYMMBI, MTPOU3BEICHHUS, YaCTHOTO U KOMIIO3HUIINH
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC 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 arnapar AJis ONUCaHUs pealbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT 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 ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOJIHO OMEpUpPOBaTH TMOHATHEM OCTaTKa IO MOJYJI0, 3aluChIBAaTh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (popMe, BBITIOTHATH apu(PMETHUECKHE ONepaluu ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJTHO OIEpUPOBATh MOHATHUSMH: HpPpaAllMOHATBHBIC, TOKa3aTelIbHbIC U
JorapuMUYECKUE€ HEPABCHCTBA, HAXOAUTh WX PEIICHUS C  ITOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJOB;

OCYIIECTBIIATH OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHECHUS,

CBOOOJTHO OIEpUPOBATHh IOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO,
IPUMEHITh  HEOOXOAWMBIC (GOpMyNIBl  JIJII  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUHN U
HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U CUCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PAlMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh palMOHAJIbHBIE, HMppalMOHAJIbHBIE, MOKa3aTeJIbHEIE,
gorapupMUYEcCKne W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABCHCTRBA,
COZEpKAIIUE MOIYJIM U MIAPaMETPHI;

MPUMEHSTH TpaduuecKre METOIbI JJI PEIICHUS] YPAaBHCHUA U HEPABEHCTB, a
TAKXKE 3a/1a4 C mapaMeTpamu;

MOJICTMPOBATh pEaJIbHbIC CUTYalldMd Ha S3bIKE alreOpbl, COCTaBJIATH
BBIPDAKCHHS, YPAaBHEHUWs, HEPABEHCTBA M MX CHUCTEMBbI IO YCIOBHIO 3aJayH,
WCCJICIOBaTh IOCTPOCHHBIC MOJCIM C MCIIOJB30BAaHUEM aIlapara ajareOphl,
WHTEPIPETUPOBATH MOJYYEHHBIN pE3YIIbTaT.

DyHKUUH U TPaPUKU:

CTpOUTh TpaduKH KOMIMO3ZUIIMU (YHKIIUH C TOMOIIBIO D3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUM JBYX (DYHKITUH;

CTPOUTh TEOMETpUYECKHe 00Opa3bl ypaBHEHWH W  HEPABEHCTB Ha
KOOPJIUHATHOM TIOCKOCTH;

CBOOOHO  OMEPUPOBATH TOHATHIAMHU: TpaQUKA TPUTOHOMETPUUECKHUX
yHKLHMI;

MPUMEHATh (OYHKIIMU JJI1 MOJICJIMPOBAHUS W HCCJIACAOBAHUS pPEabHBIX
MPOLIECCOB.

Hauajga maTeMaTH4eCcKOro aHajmn3a:

MCIIO0JIb30BaTh MPOU3BOAHYIO JIJIsl MCCieAoBaHusl (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI;

HaxO0JIUTh HaNOOJIbIIIee ¥ HAaMMEHbIIIee 3HAUCHUS (YHKIIMU HEIPEPHIBHON Ha
OTPE3KE;

WCTOJIb30BATh TIPOM3BOJHYIO JUISI HAXOXKJICHUS HAWIYYIIETO PEIICHUS B
NPUKJIQJAHBIX, B TOM YHUCJIE COLIMAIbHO-DKOHOMHYECKUX, 3adadax, s
OTpeJIeNICHUs] CKOPOCTH W YCKOpPEHHUsI TIpollecca, 3aJaHHoro (Gopmynoi wiu
rpadukom;



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

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

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

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 0
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 0
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 0
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 0
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOrpPECCUN 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 4 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 0
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 0
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MOKA3aTEeNbHBIX U JIOTapU (PMUUECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 0
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 4 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 Huarpammsl 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 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OCCKOHEYHBIE TIEPUOINIECKUE 1podH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAAHbIX 3a1a4
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
pe3yabTaTa BbIYUCICHUI

12

CTapTOBaSI AUarHOoCTUYCCKasA KOHTPOJIbHAA
pabora

13

OCHOBHBIE METOABI PELICHUSI LIETBIX U
IpoOHO-palliOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METOABI PEUICHUS LIEIBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOro4JieHbl OT OJJHOW IMEPEMEHHOM.
JleneHre MHOro4JieHa Ha MHOTO4JIEH C
octaTkoM. Teopema besy

16

MHOT04JIeHbI C IeTBIMU KO3 QUITUSHTAMHU.
Teopema Buera

17

Pemenune cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Marpuia CUCTEMBI TMHEHHBIX YPABHEHUM.
Onpenenurenb MaTpuLbl 2X2, €r0
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

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

21

[Ipumenenue onpenenuTes Ui peleHus
CHCTEMBI JIMHENUHBIX YPABHEHUI

22

Pemenue NPUKJIAAHBbIX 3a1a4 C IIOMOIIBIO




CUCTEMBI JIMHEUHBIX YPABHEHUN

23

Pemenue nmpukiagHeIX 3a7a4 ¢ IOMOLIBIO
CHCTEMBI JINHENUHBIX YPABHEHUN

24

CamocrosTenbHas padota: "PanmonansHbie
ypaBHEHHS U HepaBeHCTBA. CHUCTEMBI
JVHENHBIX ypaBHEHUI"

25

OyHKIHS, CIOCOOBI 3a1aHusT (QYHKIIUH.

B3aumno o6patHbie pynkunu. Kommnosumms

GbyHKIUH

26

I'padux pyHkmMn. DnemMeHTapHbIE
npeodpazoBanus rpauKoB GyHKIUN

27

OO0nacTh onpezeneH st U MHOXECTBO
3HaueHui Gpynakuuu. Hymu dyHknmm.
[TpoMexyTKH 3HAK TTOCTOSHCTBA

28

YétHbie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonbiiee 1 HauMeHb1IEE 3HAUEHUE
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTuyHas U JpoOHO-
AuHeNHas QyHKUUU

31

DneMeHTapHOe UCCIIEJOBAHHE U
OCTpOeHUE rpauKOB ITUX PYHKIUN

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
[IOCTPOEHUE TPaPUKOB ITUX (PYHKIIHHI

33

Creneds ¢ [eapIM Hoka3areiieM. bunom
Hrrotona




CreneHp ¢ IEIbIM IIOKa3aTeneM. buaom

34
Herorona
CreneHHast yHKIHS ¢ HATYPaJIbHBIM U

35 LeNbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 CamocrosTenbHas padota: "CreneHHas
¢yukuus. E€ cBoiicTBa n rpadux"

37 ApupmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHHU U €r0 CBONCTBA

38 ApudmeTnueckuil KOpeHb HaTypabHOM
CTEIEHU U €0 CBOMCTBA

39 ITpeoGpa3oBaHus YMCIOBBIX BBIPaXKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COZIEpKaIIMX CTEIeHU U KOPHU

41 [IpeoOGpazoBaHus YK CTOBBIX BHIPAXKEHU,
COZIEpKaIIMX CTENEHN U KOPHU
Wppanmonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUs HpPallHOHATIbHBIX
YPaBHEHUI
Hppanuonanbasie ypaBHeHUs. OCHOBHBIE

43 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIIEHUS HPPALMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN

HMppALMOHAJILHBIX YPAaBHEHU I




PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

40 HMppalMOHAJIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
MppanoHaIbHbIX YpaBHEHUN

48 PaBHOCUIIbHBIE TEPEXO/IBI B PELICHUH
HppallMOHAJBHBIX YpaBHEHUH
CaoiicTBa 1 rpaduk KOpHS N-0if cTerneHu

49 KaK QYHKIIUUA OOpaTHOM CTEIEeHH C
HaTypajbHbIM I10KA3aTEIEM
CaoiicTBa 1 rpaduk KOpHs N-0i cTerneHu

50 Kak (yHKIMH 0OPaTHON CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeleM
CamocrosTenbHas padota: "CBoiicTBa 1

51 rpaduk KOpHs N-OH CTENEHH.
WppaunonanbHbie ypaBHeHUS"

59 CreneHb ¢ pallMOHaIbHBIM TTOKa3aTeNIeM U
e€ cBoliCcTBa

53 CrerneHb ¢ pallMOHAJIBHBIM MTOKa3aTeIEM U
€€ CBOMCTBa

54 CrerieHb ¢ paliMoOHAJIBHBIM MTOKa3aTeJIeM U
€€ CBOMCTBa

55 [TokaszatenbHas GyHKIUs, €€ CBOMCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUT 1715
peLIeHUs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMHA 1715
peleHns ypaBHEHUN

58 [ToxazarenbHble ypaBHEeHUS. OCHOBHBIE




METO/bI PEIICHUS TOKA3aTeIbHBIX
ypaBHEHUM

[TokazarenbHble ypaBHEHUA. OCHOBHBIE

59 METO/Ibl PEIIeHUs TOoKa3aTeNbHbIX 1
YpaBHEHHI
IToka3zarenbHble ypaBHeHHsI. OCHOBHBIE

60 METO/IbI PEIICHUSI TOKa3aTEIbHbBIX 1
YPaBHEHUI

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

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapudm umcna. CBolicTBa Jiorapudma 1

64 Jlorapu¢wm uncna. CoiicTBa Jorapudma 1

65 JlecaTHYHBIC U HATYpabHBIC JIOTapHu (PMbI 1

66 JlecsiTuuHbIe M HATYypaJbHBIE JOrapu pMbI 1

67 [IpeobpazoBanue BhIpaXeHUH, COAEPIKAIITUX 1
Jorapu GpMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COMlEpKATINX 1
Jorapu(Mel

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
J0rapu(Mel

70 Jlorapudmuyeckas QyHKIus, €€ CBOINCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBONCTBA U 1
rpaduk

79 Ucnonb3oBanue rpaduka GyHKINN 1715 1

peLIeHNs] ypaBHEHUI




Hcnonb3zoBanue rpaduka GyHKIUT IS

& pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI peIICHUs JIorapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH
CamocrosTenbHas padoTa:

79 "Jlorapupmuueckas GyHKIUS.
Jlorapudmuyeckue ypaBHeHHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIOBOrO apryMeHTa

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

82 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOrO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHCJIOBOI'O apryMeHTa

84 Tpuronomerpuueckast OKpyKHOCTb,

OIPCACICHUC TPUTOHOMETPHUUCCKUX




(YHKIMI YU CIOBOT0 apryMeHTa

Tpuronomerpuieckast OKpy>KHOCTb,

85 OTIpE/ICIICHHE TPUTOHOMETPHUICCKUX 1
(YHKIMI YU CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

89 OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1

90 [IpeoGpa3oBaHuE TPUTOHOMETPHUECKIX 1
BBIPaKECHHUI

01 [IpeobpazoBanue TPUTOHOMETPUIECKUX 1
BBIPAKEHU I

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKECHHI

03 ITpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BbIpaKEHU I

94 Pemenne TpuroHomMeTpuuECKNX ypaBHEHUI 1

95 Pemenue TpuroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

97 Pemenue TpuroHOMETpHUECKUX yPaBHEHUN 1

98 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

100 Pemenue TpuroHOMeTpUUECKUX ypaBHEHUI 1
KonTtponbehas pabora:

101 "TpUrOHOMETPHUY ECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE YpaBHEHUA"

102 ITocnemoBaTeabHOCTH, CITIOCOOEI 3aaHUS 1




nocienoBarelbHoCcTeEd. MeTox
MaTeMaTI/I‘leCKOI\/'I I/IHI[yKI_[I/II/I

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 nocyenoBaTeapbHOCTH. MicTOpus aHanmm3a
OECKOHEYHO MaJIbIX

104 Apudpmernueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 beckoneuHo yObIBaro1asi reoMeTpruuecKast
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
r€OMETPUYECKOI MPOorpeccuu

108 JIuHEelHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Uucno e. Dopmyna CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN U 3KCHOHEHITUAIILHBIN POCT.
Uucio e. Dopmyiia CI0KHBIX IPOLICHTOB

110 Hcnonb3oBaHue Nporpeccuu AJis perieHus
peasibHBIX 3a7a4 MPHUKJIAJHOTO XapaKTepa

111 CamocrosTenpHas pabora:
"ITociienoBaTeabHOCTH U porpeccun”

112 HenpepbiBHBIC (DYHKIIMH U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
GbyHKIUH

114 CaoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MUHTEpBAJIOB ISl PEIICHUS

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEPaBEHCTB
118 MeTon UHTEpPBAJIOB AJIsI PEIICHUS
HEPaBEHCTB
119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq
120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKIWN 1715 pemeHus 3a1a4
121 IlepBast u BTOpast pou3BOHbIE (HYHKIIUU
y
122 Omnpenenenre, TeOMETPUICCKUN CMBICIT
MIPOU3BOTHOU
123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU
124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH
125 VYpaBHeHUE KacaTeabHOH K rpaduKy
byHKIIUN
126 IIpousBoaHbIe DIIEMEHTAPHBIX (PYHKIIAI
M
127 IIpousBonubie d1eMeHTaPHEIX (HYHKIIUN
p p Y
128 [IpousBoaHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UIUHU () yHKIIUHA
129 [Tpou3BoaAHAs CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIIUU (DYHKIIHI
130 [Ipou3BOaHAS CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKIIHHA
131 [IpoMexxyTouHas aTTecTalluOHHAS

KOHTpoOJIbHas paboTa




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

132 o on | 1
3HaHU: "YpaBHEHUS

133 [ToBTOpEHuE, 0600IICHIE, CHCTEMATH3AIUS 1
3HaHui: "OyHKIMN"
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS

134 3HaHui: "TpUroHOMeTpruUCceKne 1
BBIpaXEHUS"

135 [ToBTOpEHuUE, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHuil: "[IponsBoanas"

136 HOBTO?CHHG, 0000I11IeHrEe, CUCTEMATH3ALIH 1
3HAHUU

OBIIEE KOJIMYECTBO HACOB I10 136

I[TPOTPAMME




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 DKCTPEMYMBI

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

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
WCCIIEIOBAaHUIO (PYHKIIUN Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

CTapTOBafl ANArHOCTUYCCKasA KOHTPOJIbHAA
pabora

13

[TpumeHeHre NPOU3BOAHOM JJIs
HaXO0KJIEHUSI HAWJIYYIIEro peleHns B
MPUKIIAHBIX 3a7auax

14

[IpumMeHeHu e MPON3BOIHON I
HaXO0XCHUS HAWTYUIIero PeIieHus B
MPUKJIAIHBIX 3a7a4ax

15

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

16

IIpumenenue nponu3BOIHON AJIs
OIIpEJENIEHHS] CKOPOCTH U YCKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi uim
rpa¢pukom

17

Komnosumus GyHkumii




18

Kommnozunwms GpyHkimit

19 Kommosumus GyHKIuii

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIIOCKOCTH

21 ['eomerpuyeckue 00Opa3bl ypaBHEHUH Ha
KOOPJMHATHOM TUIOCKOCTH

99 CamocrositensHast padota: "MccnenoBanne
(GYHKUMH ¢ TOMOUIbIO IPOM3BOAHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
nepB0o00pa3HBIX

24 [TepBooOpa3HbIe 3TeMEHTAPHBIX (PYHKITUH.
[TpaBriTa HaXOXKACHUS TIEPBOOOPAZHBIX

95 [TepBooOpa3HbIe IeMEHTAPHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

26 WHuterpan. I'eomeTpru4ecKuil CMbICI
UHTEerpasa

97 Beruucnienne onpenenéHHOro HHTEr pajia
o ¢opmyne Herotona-Jlelioaumna

)8 Beruucnienne onpeneaéHHOro HHTEr paja
o popmyne Hprorona-JIeliOHuIa

29 [TpumeHeHne HHTErpaia JUist HaX XK CHHS
IUIOMIAeH TIIOCKUX GUryp

30 [TpumeHeHne HHTEerpaia JUisl HaX 0K CHHS
00BHEMOB r€OMETPUUECKUX Tl

31 [Tpumepsl perieHuit 1udhepeHInanbHbBIX
YpaBHEHHUI

39 [Tpumeps! pemieHuit n1udpepeHImanbHbIX

YpaBHEHHI




33

MaremaTr4ueckoe MOJIeIMPOBAHUE
peajbHBIX MPOILIECCOB C MOMOIIBIO
muddepeHInaIbHbIX YPaBHEHHHA

34

CamocrosiTenbHas paboTa:
"IlepBooOpa3nas u uurerpan"

35

Tpuronomerpuyueckue QyHKIHH, UX
CBOMCTBA U TpauKH

36

Tpuronomerpudeckre QyHKINU, UX
CBOIiCcTBa U rpaduKku

37

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U rpaduku

38

TpuroHomerpuueckue GyHKIHH, UX
CBOICTBa M rpaduKu

39

Tpuronomerpudeckue QyHKUNU, UX
CBOICTBa U rpaduKu

40

OT160p KOPHEH TPUTOHOMETPUUECKUX
YPaBHEHHH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

41

OT160p KOpHEW TPUTOHOMETPUUYECKUX
YPaBHEHHH C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

42

OT60p KOpHEW TPUTOHOMETPHUECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

43

OTOOp KOpHEH TPUTOHOMETPUUECKUX
YPABHEHHI C TOMOIIBIO
TPUTOHOMETPUICCKON OKPYHKHOCTH

44

Pewiennie TpuroHoMeTpUYECKUX




HEPaBEHCTB

Pewienne TpuroHoMeTpruuecKux

45
HEpaBEHCTB

46 Pemenne TpuroHoMeTpUUYECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETPUYECKUX
HEpaBEHCTB
CamocrosTenpHas pabora: "['papukn

48 TPUTOHOMETPUUYECKUX (PYHKIIMH.
Tpuronomerpruueckue HepaBeHcTBa"

49 OcCHOBHBIE METO/Ibl PELICHUS
[IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHbIE METO/BI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHbIE METOBI PELICHHS
MOKa3aTeNbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMUYECKUX HEpaBEHCTB

54 OCHOBHBIE METO/Ibl PEIICHUS
norapu(pMUYECKUX HEPABEHCTB

55 OcCHOBHBIE METO/Ibl PELICHUS
Jorapu(pMUYECKUX HEPaBEHCTB

56 OCHOBHbIE METOBI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS

HppALMOHAJILHBIX HEPABEHCTB




OcHOBHEIE METObI PCIICHUA

>8 UppaIoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI pEIICHUS
UppaIoHaTHHBIX HEPABEHCTB
61 ['padmaeckre METOABI pereHHsI
UppaloHaJIbHBIX YPaBHEHUN
62 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
63 I'paduueckrie MeTONIBI peleHuUs
MOKa3aTeNbHbIX YpaBHEHUN
64 ['padmaeckre MeTOABI perieHHs
MIOKa3aTEeIbHBIX HEPABECHCTB
65 ['paduueckrie METONBI peleHuUs
norapu(pMUYECKUX YpaBHEHUN
66 ['padpmaeckre METOABI pereHHsI
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckrie MeTONIBI pELLIEHUS
norapu(pMUYECKUX HEPaBEHCTB
['paduueckrie MeTOIbI peleHus
68 MOKA3aTENbHBIX U JIOTapH (PMHUECKUX
YpPaBHEHHI
I'padmueckue MeTO bl peIeHus
69 MOKA3aTeNbHBIX U JIOTapH (PMUYSCKHX
YpaBHEHHUI
70 ['padmaeckre MeTOABI perIeHHs

MOKa3aTeNIbHbIX U JIOrapu(PMUIECKUX




HEPaBEHCTB

71

I'padmueckue MeTO bl peIeHus
MOKa3aTeJIbHBIX U JIOTapr HMUICCKIX
HEPaBCHCTB

72

KonTtponwsHas padora: "UppanmoHanbHbIe,
MOKa3aTelbHbIE U JorapudMuyeckue
HepaBeHCcTBA"

73

KommiekcHble uncna. Anredpanyeckas u
TpUroHOMeTpudeckas GOpMBbl 3aMKcH
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeETpUuYecKas GOpMBbl 3alKcu
KOMIUIEKCHOT'O YHClIa

75

ApupmMeTnueckue orneparuu ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre orneparuu ¢
KOMIIJICKCHBIMH YHCJIaMHU

77

N300paxeHne KOMIUIEKCHBIX YU CEN Ha
KOOPIMHATHOM MJIOCKOCTH

78

N300parkeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

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

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIJIEKCHOI'O YKClia

81

[IprumeHeHn e KOMIUIEKCHBIX UM CeN s
perreHus GU3HYECKUX U TEOMETPUISCKHUX
3aja4




CamocrositenbHas padota: "KomriekcHbie

82 |
qrcia

83 HatypainbHble 1 1ienble uncia

84 HatypanbHble U 11enble uncia

85 [TpumeHeHne TpU3HAKOB JIETMMOCTH
LETBIX YACETT

86 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

87 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
uensix yncen: HOJ u HOK

88 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

89 [TpumMeHeHue MPU3HAKOB JEIUMOCTH
LEJIBIX YHCEN: OCTATKU MO0 MOAYJIIO

90 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO
[IpumeHeHue NpU3HAKOB JETMMOCTH

91 LEeNBIX YKucen: anroput™ EBkiuaa s
pelIeHus 3a7a4 B LEJIbIX YUCIaxX

92 CamocrosiTenibHast pabota: "Teopus menbx
yucen"
Cucrema U COBOKYITHOCTb YPaBHEHUH.

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

94 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

95 OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U




COBOKYITHOCTEN pallMOHAIbHBIX YPaBHEHUU

OcHOBHEBIE MCTO/bI PCIICHUSA CUCTEM U
96 COBOKYITHOCTEH MppaliioHaIbHBIX
YpaBHEHHI

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
98 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(MId eCKuX
YpaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(hMUIECKUX
YpaBHEHUI

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

101 pa3InyHBIX o0sacTeill HAYKH U peaabHOU
JKU3HU, MHTEPIIpeTaIs 1OTY4EHHbIX
pe3yJIbTaTOB

[IpumMeHeHne CUCTEM K PEIICHHIO
MaTeMaTHYECKHMX 3a/1a4 U 3a7a4 13

102 pa3IMYHBIX 00JIaCTEH HAYKU M pealibHOM
JKU3HH, HHTEPIIPETAIUS TOTYUCHHBIX
pe3yJbTaToB

103 IIpumeHeHne HEPaBEHCTB K PELICHUIO

MaTEMaTHYCCKHUX 3aJa4 U 3aJ1a4 U3




pa3IMyHBIX o0sacTell HAyKU U peajbHOU
JKU3HU, MHTEPIIPETaLs 1OTY4EHHbIX
pE3yIbTaTOB

KonTpomnbsHas padora: "Cucremsl
paurOHAJIbHBIX, HPPAllUOHAJIbHBIX

104
MOKa3aTeNbHBIX U JOrapu(PMUIECKIX
ypaBHEeHMi1"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 PanmoHanbHbIe HEPABEHCTBA C
napaMeTpaMu

107 PannonanbHbIe CHCTEMBI C TApaMETpaMu

108 HppanuyoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

109 HppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 ITokazaTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napaMeTpaMu

111 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapumunueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI ¢
napaMerpaMu

114 Tpuronomerpudeckue ypaBHEHHUs C
napaMeTpaMu

115 Tpuronomerpruyeckre HepaBeHCTBaA C
napaMerpaMu

116 TpuroHomeTpudecKkre CUCTEMBI C

napaMeTpaMu




117

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIEN peaabHbIX
CUTYaLMi1 C IOMOLIbIO YPABHEHUH C
napaMeTpaMu

118

[TocTtpoenue u uccienoBanue
MAaTEMAaTUYECKUX MOJIEIIEN peaIbHbIX
CUTYyallU| C IIOMOILBIK CUCTEM ypaBHEHUM
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOAEIIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM ypaBHEHUI
C mapaMeTpaMu

120

CamocrosiTenbHas padota: "3agaun ¢
napamerpamu"

121

[ToBTOpenue, 0600IICHKE,
cUcTeMaTH3alus 3HaHui: "Y paBHeHus"

122

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

123

[ToBTOpenue, 06o0IICHNE,
cUCTeMaTu3alys 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpeHue, 0000IICHHE,
cuctemaTu3ainus 3Hanui: "HepaBenctpa"

125

[ToBTOpenue, 0000IICHNE,
cucrtemaTtu3anus 3Hanuil: "HepaBencTsa"

126

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

127

[ToBTOpenue, 0600MIICHNHE,




cucremaTusanus 3Hanuii: "[IponsBogHas u
eé mpumMeHeHue"

[IpomexyTouHast aTTecTaliioHas

128 1
KOHTpOJIbHas paboTa
[ToBTOpeHue, 0000IICHHE,

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

130 cucTemaTu3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 00006IICHNME, 1
cucremaTtu3anus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, 06001ICHHE, 1
cucrtemaTu3anus 3Hanui: "OyHkun"

133 [ToBTOpenue, 0000MIICHNE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 [ToBTOpEHUE, O606H.ICH%€, 1
CHUCTEMAaTHU3allis 3HAHHUI

135 [ToBTOpEHUE, 0606H1eHI:Ie, 1
CHUCTEMAaTH3alus 3HAHUI

136 [ToBTOpEHUE, 0606meH1/vIe, 1
cUCTeMaTH3alus 3HAHUI

OBULIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME







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

A.I' Mopakosuu. Maremaruka: anredpa 1 Hadajia MaTeMaTudeckoro ananusa, 10
kiacc , 1 u 2 gactu. YueOHuk aiist 001eo0pazoBaTeIbHBIX OpraHU3aIHii

(6a3oBbIit 1 TpodUNBHEIN ypoBeHb) MueMo3una, 2020

METOIUYECKHUE MATEPUAJIBI JIJISI YYUTEJIS

1. AnexcanapoBa JI.A. Anre6pa u Hauaja MmareMatudeckoro anammsa 10-11
kyacc. CaMOCTOATENbHbBIE padOThI

2. Meroaunueckoe nocodue Ay yuutenss Mopakosuu AT,

I1.B. CemenoB, Muemo3una, 2017

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/?%045;
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