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INOACHUTEJIBHAS 3AIINCKA

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

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

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

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBIA peanu3yercs Kak dYepe3 YueOHbI MaTepual, CHoCOOCTBYIOIIUN
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyyeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

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



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMU TEMaMHU U pazienamu. JaHHBIHI
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBJaAeBalOT Bcé Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUsI CaMOCTOATENbHO C(HOPMYIMPOBAHHON MaTeMaTUYEeCKOM 3aauH, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero oOpa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OLEHUBATh YHMCIIOBBIC BBIPAXKCHHs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenupuyecKkue 3ajJaydl U OIlepalMu: JeJeHHE Halero,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaronapsi mocrnegoBaTeIbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHCEN H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKpETHU3aLIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJQJACBAIOT PA3NIWYHBIMA METOAAMH  PEIICHUS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBAaHUN (YHKIIMI C MOMOILBIO MPOM3BOAHOM, NMPH PEUICHUH MPHUKIAIHBIX



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,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKECHHUM, a TAKXKE BBIPAKCHUM,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuid, paboTbl C  CHUMBOJbHBIMU  (OpMaMH,  MpeACTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JuHUA «DyHKUMM U TpaduKu» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaMKOB, UCIOJIb30BaHUE (PYHKLMM IJIs1 pelIeHHs 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 (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuuHOM (opMe: aHaNUTHYECKOW, Tpaduueckoid u cinoBecHoil. Ero msyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

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



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

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $3bIK, OOBEAUHSIONMIUNA BCE pPa3/Ieiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEeMaTHKU U MCIOJb30BaTh €ro JJIsl BBIPAKEHHUS CBOMX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOPHIE 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 KAXK/bIM U3 Pa3esioB MIPOrpaMMBbl, TOCKOJIBKY BECh MaTepuall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh ~ QHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciia u BIYUCTEHUS

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

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

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

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

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

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

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

YpaBHeHUs] M HEPABEHCTBA

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

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHMUSL. OcCHOBHBIE METO/IbI peleHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

ITokazarensHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKAa3aTEIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO/TBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



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

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

DyHKUUH U TPaPUKHU

Oynkuusa, cnocodbl 3amanus ¢GyHKIUH. B3aumHO oOpaTtHble (YHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

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

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

CrenenHas (GyHKIMS ¢ HATypaldbHBIM U II€JIbIM MoKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

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

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHusl MOCieqoBaTeIbHOCTE. MeToj
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

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



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

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
¢dbu3MUecKnil CMBICT TPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy OYHKIIHH.

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

MHoxkecTBa U JIOTHKA

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

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

11 KVIACC

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 uuncna. Anredpanueckass W TpUTOHOMETpHuYecKkas (OpMBbl
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YMCeN JIJIS pelieHusl (PU3NYECKUX U T€OMETPUUECKHUX 3a/1au.

YpaBHeHus] 1 HEPaABEHCTBA

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

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKXHOCTH. Perienre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS CUCTEM W COBOKYIMHOCTEH pPallMOHAIbHBIX,
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 TIOTYYEHHBIX PE3YIbTATOB.

DOyHKIMU U TPAPUKHA

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

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

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

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

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHneHnre MPOU3BOAHON K MCCIAEAOBAHUIO (YHKIIMI HA MOHOTOHHOCTH 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 (HOPMYIION UK TPAPUKOM.

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

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

[Ipumenenue wHTErpanga s HAXOXACHUS IUIONIAJed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00YJaIONIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaT€MaTHYECKOW IIKOJIBI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM
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, 3aj/lay, PELICHUM, pacCyKIEHUI, BOCIPUUMYUBOCTD
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 MHUTAaHHE, COAJAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

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



TOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MIOCJICICTBUM JIJISI OKPYXKAIOLIEH CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIA Pa3BUTUS LMBHIIM3ALHH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE Y4eOHbIe AeHCTBHSA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS AJis1 0000IIECHUS ¥ CPAaBHEHHSI, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

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 pa3BUTHUE MPOLECCa, a TAKXKE BbIJIBUIAThH
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()OPMAITNIO U3 NCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

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

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TIHUCbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJSATh CBOM CYXKICHHUSA C CYXICHUSIMH APYTMX Y4aCTHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OopMaT BBICTYIUICHUSI C Y4ETOM 3ajau
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 PEHICHUH C YYETOM HOBOM MHGOpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIporiecca M pe3yjbTaTra peIICHHS
MaTeMaTHYEeCKOM 3aJ1a4H;

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

OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM, OOBSCHATH TPUUHUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpU pEIIeHWH YYEOHBIX 3aJady, MPUHUMATH 1Edb COBMECTHOMN
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYkaeHus, 0OOMEH MHEHUA,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

INPEAMETHBIE PE3YJ/IBbTATDBI

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

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh MOHATUSMH: PAMOHAIBHOE YMCIIO, OECKOHEUYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

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

MIPUMEHSTH TPUOIMKEHHBIE BHIYMCIICHUS, TIPaBUiIa OKPYTJICHUS], PUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



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

CBOOOJIHO 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;

CBOOOJHO OMEpPUPOBATH MOHATUSMH: CHHYC, KOCUHYC, TAaHT€HC, KOTAHIEHC
YHCJIOBOTO apryMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPABHEHUS U YPABHEHHUSI-CIICACTBHUS, PABHOCWIBHBIC HEPABEHCTBA;

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

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabiMH Ko3(p(dULHMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSITh
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 W €ero TIEeOMETPUYECKHN CMBICIH,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBI0 MAaTpULl U OIPEACIUTEIIEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

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

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUsI
Jorapu(pMUUYECKUX BBIPAXKEHUN;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUE (POPMYIIBI [l MTPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

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

MOJIEJIMpOBaTh peajibHble CHUTYAllMM Ha S3bIK€ aiureOpbl, COCTaBIATH
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 (GyHKUuUH, rpaduk yHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

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

CBOOOJHO OIEpPUpPOBaTh MOHATUSAMH: YETHbIE M HEYETHBIE (DYHKIMH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEJIbIM ToKa3aTeseM, rpaduk CTENeHHONM (YHKUMU C HaATypaldbHBIM U ILEJIbIM
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 OMEpUPOBATh MOHATHUAMM: IOKa3aTelbHAs W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHUE TPUTOHOMETPUYECKUX (PYHKIIMM YHUCIOBOrO apryMeHTa;

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

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJITHO OIEpUPOBATh MOHATUSAMU: apUPMETHUECKass U TeoMeTpuuecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHHMS MATEMATHYECKOrO0 aHajlM3a KakK aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOJHO OMEPUPOBATH TMOHATHSAMHU: HEMPEPBIBHBIE (PYHKIMH, TOUYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

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

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

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

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
pelIeHHs 3a1ay.

MHoxecTBa U JIOTMKA:

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

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

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, TOKA3aTeIbCTBO, PABHOCUIIbHBIE
yYpaBHEHUS 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 HATypaJbHBIX M IIEJBIX YHCEN, HUCIOJIb30BATh MPU3HAKU ACTUMOCTU
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

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

CBOOOJTHO OIEPHPOBATH MOHITHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEeHUS] 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 OINEPUPOBaTH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHSATH IpapuuecKrue METOABI I PEIICHHs] YPABHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUWEM ammnapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

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

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

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
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 (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTpEENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (opMysinol Wiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
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 MaTeMAaTUYECKOM MOJCIUPOBAHUN Ha TMPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie) dakTUYeCcKan
n/n NPOrpamMMbl Bcero Konrposbiisie o0pa3oBaTe/bHbIE aara
padoThI pecypeb!
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
WppanuoHanbHbIe ypaBHEHHS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 29 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepoeiBabie hynkmuu. [IponsBoaHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KUIACC

KounuecrBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uugposBbIe) DaKkTHYeCKan
n/n NporpamMmsl Bcero Konrpopusre o0pa3oBare/bHbIe aara
padoThI pecypest
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
KommuiekcHbie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMmeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos
Ne Mara dakTHYeCKas
Tema ypoka KoHTpoJbHbIE
n/n Bceero H3YYCHUA aara
padoThbI
MHO0XeCcTBO, Ollepalliy HaJ MHOXECTBAMU

1 [l 8 P 1 01.09.2023
1 UX CBOMCTBA

2 Juarpammsl Ditiepa-Benna 1 04.09.2023
IIpuMmeHeHrE TEOPETUKO-MHOKECTBEHHOI O

3 P P 1 06.09.2023
ammapara JUisl pelieHHs 3a1a9
Panuonansubie ynciia. OOBIKHOBEHHBIE U

4 JECATHYHBIC APOOH, ITPOIEHTHI, 0ECKOHEUHBIC 1 06.09.2023
MePHOIUYECKUE TPOOH
Pammonaneueie unciia. OOBIKHOBEHHBIE U

5 JECATUYHBIC APOOH, ITPOIEHTHI, 0ECKOHEUHBIE 1 08.09.2023
MEPUOINIECKUE TPOOH
IIpuMmenenne apoOel U MPOIEHTOB IS

6 P AP pon A 1 11.09.2023
peleHus MPUKIaIHbIX 3a/1a4
IIpumenenue npoOei ¥ IPOLIEHTOB IS

7 P AP pon A 1 13.09.2023
pEIICHHS MPUKIIATIHBIX 331249

€UCTBUTEIILHEIC YKcIa. PaioHanbHbIe U

8 A 1 13.09.2023
WppaioHaIbHbIC YHCTIa
Monyiab I1eHCTBUTEILHOTO YUCA U €T0

9 e 1 18.09.2023
CBOICTBA
[TpubmkEHHBIC BRIYUCIICHUS, TPaBUIIA

10 OKpYTJICHMS, TPUKHUIKA U OI[eHKa pe3yJbTaTa 1 20.09.2023
BBIYUCIIEHUN




11

OCHOBHBIE METO/IBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHHUH U
HEPABEHCTB

20.09.2023

12

OCHOBHBIE METO/IbI PELICHUS LENbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEpaBEHCTB

22.09.2023

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

25.09.2023

14

MHorousieHsl OT OJJHOW NEPEMEHHOM.
JlenmeHne MHOroujieHa Ha MHOTOUYJICH C
octatkoM. Teopema beszy

27.09.2023

15

MHoro4ieHsl ¢ menapMu KodhpuimeHTamu.

Teopema Bueta

27.09.2023

16

Pemenue cucrem NMMHENHBIX ypaBHEHUI

02.10.2023

17

Martpuia CUCTEMBI IMHEHHBIX YPABHEHUM.
OnpenenuTtens MaTpULbl 2X2, €ro
r€OMETPUYECKUI CMBICI U CBOWCTBA;
BBIYUCIICHHUE €T0 3HA4ECHUS

04.10.2023

18

OnpenenuTens MaTpULbl 2X2, €ro
reOMEeTPUYECKUN CMBICIT U CBOICTBA;
BBIUMCIICHUE €r0 3HAUCHUS

04.10.2023

19

[Ipumenenue onpenenuTes s PeIICHUs
CUCTEMBI JIMHEUHBIX YPABHEHUN

06.10.2023

20

Pemenue npukaaaHbIx 3a7a4 ¢ IOMOIIbIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

09.10.2023

21

Pemenue npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JIMHENHBIX YPABHEHUI

11.10.2023




22

Kontponbhas pabota: "PannonanbHeie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUI"

11.10.2023

23

OyHK1HKSA, CIIOCOOBI 3aaHUsT PYHKLIUU.
B3aumno oGpatHbie pyHkunu. Kommnosumus
byHKIUH

13.10.2023

24

I'paduk pyHKIHH. DIeMeHTapHBIC
npeodpazoBaHus rpauKoB GyHKIUN

16.10.2023

25

OO0nacth onpezeneHust U MHOXECTBO
3HaueHui Gpyakuuu. Hymu ¢pyHKIun.
[TpoMexyTKH 3HAK TTOCTOSIHCTBA

18.10.2023

26

UéTHble 1 HEUETHBIC (DYHKITNH.
[lepuonnueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKLIUU

18.10.2023

27

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haubonb1iee 1 HauMeHblIee 3HaUEHHE
(GYHKIIUY Ha TPOMEXYTKE

20.10.2023

28

Jluneiinasi, KBaJpaTu4yHasi U JpoOHO-
nvHeHas QyHKINH

23.10.2023

29

DeMeHTapHOe HCCIISOBAHUE U IOCTPOCHHE
rpaduKOB ATHX (PYHKITUH

25.10.2023

30

OneMeHTapHOe UCCIEJ0BAHUE U IOCTPOCHUE
rpauKoB ATUX QYHKIMH

25.10.2023

31

Cremneds ¢ [eapIM nokasateieM. bunom
Hrrotona

27.10.2023

32

CreneHs ¢ eabIM noka3ateiieM. bunom
Hrrotona

08.11.2023

33

CrenenHast pyHKIUS C HATYPaJIbHBIM U

08.11.2023




LeNbIM NoKa3aTesieM. E€ cBoiicTBa u rpadux

34 Pemenue cucrem NTMHEHHBIX YpaBHEHHI 29.09.2023

35 K?HTp(jJ‘ILHE:lSI pabora: ::CTeHeHHaSI byHKIHS. 10.11.2023
E€ cBoiicTBa u rpadux

36 Apudmernueckuii j(OpeHB HaTYpaJIbHOM 13.11.2023
CTEIICHH U €T0 CBOMCTBA

37 Apupmernueckuii f(OpeHB HaTypaJIbHOU 15.11.2023
CTENEHH U €ro CBOMCTBA

38 ApVI/I(i)MeTI/I‘IeCKI/Ie oreparuu ¢ 15.09.2023
JeCTBUTEIHHBIMU YK CIIAMH

39 [TpeoGpa3oBaHus YHCIOBBIX BEIPAXKECHUH, 15.11.2023
CoZIep)KalIiX CTENEHH U KOPHH

40 [IpeoOpa3oBaHMsI UM CITOBBIX BEIPAKCHUH, 17.11.2023
COZIEpKAIINUX CTEIIEHNU U KOPHU

41 [IpeoOGpa3oBaHus YMCIOBBIX BEIPAXKCHUH, 20.11.2023
COZIep)KalIuX CTEIEHH U KOPHH
Wppanmonansasie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALlMOHATIbHBIX 22.11.2023
YPaBHEHUI
Wppanmonanbasie ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAIIMOHABHBIX 22.11.2023
YpaBHEHHI
Wppanmonansasie ypaBHeHUs1. OCHOBHBIE

44 METOJIbl PEIICHHS HPPAIlMOHATBHBIX 24.11.2023
ypaBHEHUM

45 PaBHOCHIIBHBIC TIEPEXO/IBI B Iv)emeHI/m 97 11.2023
WppaLMOHANILHBIX YPaBHEHUH

46 PaBHOCHIIbHBIE TEPEXO/BI B PELICHUH 29.11.2023




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PEILLIEHUT

47 - 29.11.2023
WppallMOHAJILHBIX YPaBHEHUI

48 PaBHOCHIIbHBIE TTEPEXO/IBI B I;)GH_IGHI/II/I 01.12.2023
MppanoHabHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-OM CTETIEHU KaK

49 (yHKIIMM 0OpaTHOM CTENEHH C HaTypaJTbHBIM 04.12.2023
roKazaTenemM
CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU Kak

50 (hyHKIIMKA 0OpaTHOM CTENEHU C HATYpaJbHBIM 13.12.2023
IoKa3aTeseM
KonTponbsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-0i#t cTeneHu. MppannoHaibHbIe 13.12.2023
ypaBHeHUs"

52 CTC{I@HB C pPalMOHAJIBHBIM MMOKAa3aTeJIEM U €€ 15.12.2023
CBOMCTBa

53 CTeiIeHL C pallMOHAJILHBIM MTOKa3aTelleM U eé 18.12.2023
CBOICTBa

54 CTC?CHB C palMoOHaJIbHBIM MTOKa3aTeIeM U eé 90.12.2023
CBOICTBa

55 [TokaszaTenbHas GyHKIUS, €€ CBOMCTBA U 90.12.2023
rpaduk
Hcnonbs3oBanue rpadpuka GyHKIUT IS

56 . 22.12.2023
pElIeHHs ypaBHEHHI

57 Hcnonb3oBanue rpapr/IKa GYHKIMH IS 9512 2023
pelieHus: ypaBHeHU

58 [ToxazarenbHble ypaBHEeHUS. OCHOBHBIE 97 12,2023

MCTOJbI pCHICHUA MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ




[TokazarenbHble ypaBHEHUA. OCHOBHBIE

59 . 1 27.12.2023
METO/Ibl PEIICHUS TTOKA3aTEIbHBIX YPaBHEHUN

50 [TokazarenbHble ypaBHEHHsI. OCHOBHBIE ] 1 99.12.2023
METOJIBI PEIICHUS TTOKa3aTEIbHBIX YPaBHEHUH

61 Kontponbshas padota: "Iloka3zatenbHas 1 10.01.2024
¢ynkius. [TokazaTensHble ypaBHEHUS"

62 Jlorapudwm uncna. CBoiicTBa jorapudma 1 10.01.2024

63 Jlorapu¢wm uncna. CoiicTBa Jorapupma 1 12.01.2024

64 Jlorapuwm uncna. CoiicTBa Jorapudma 1 15.01.2024

65 JlecsiTuuHble M HATYpaJbHBIE Jorapu (GpMbl 1 17.01.2024

66 JlecsiTuaHbIEC ¥ HATYpaJbHBIE JOrapu PMbI 1 17.01.2024

67 [IpeoGpa3oBaHme BEIpaXKEHUH, COEPKAIINX 1 19.01.2024
Jorapu(Mel

68 [IpeobpazoBanue BeIpaKEHUN, COAEPIKALIIX 1 99 01.2024
Jorapu (MBI

69 [IpeoGpa3oBaHue BEIpaXKEHUH, COEpKATINX 1 94.01.2024
Jorapu(Mel
1 < o

70 orapupmuueckas GyHKIuUs, € CBOWCTBA U 1 94.01.2024
rpaduk

71 Jlorapudmuyeckas GyHKIHS, €€ CBOICTBA U 1 96.01.2024
rpadux
Ucnonb3oBanue rpaduka GyHKIUN 1715

72 . 1 29.01.2024
peleHus: ypaBHEHUI
nu

73 CIIOJIb30BAHUE rpainKa byHKIUYT 1S 1 31.01.2024
pelIeHus: ypaBHEHU I
JI .

74 orapudmuueckue ypaBHeHusi. OCHOBHBIE 1 31.01.2024

METOIbI PEIICHUS JTOTapH(PMUIECKIX




YpaBHEHHI

Jlorapudmudeckue ypaBHeHus. OCHOBHBIE

75 METOJIbI PEIICHHUS JIOTapu PMHUIECKIX 02.02.2024
YpaBHEHHI
Jlorapumudeckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pEIIEHUS JIOTapu PMUUECKUX 05.02.2024
YPaBHEHUI

77 PaBHOCHIIbHBIE TTEPEXO/IBI B piemeHI/H/I 07.02.2024
Jorapu(pMUYEecKUX ypaBHEHUN

78 PaBHOCHIIbHBIC TIEPEXO/IBI B pi:meHHH 07.02.2024
Jorapu(GMUIECKIX YpaBHCHUN

79 KonTponbsHas pabora: "Jlorapudmudeckas 09.02.2024
¢dbynkuus. Jlorapudmudeckre ypaBHeHHS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC 12.02.2024
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTeHC 14.02.2024
YHCIIOBOTO apryMeHTa

g2 ApPKCHUHYC, apKKOCHHYC M apPKTAHTCHC 14.02.2024
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC H apPKTAaHTECHC 16.02.2024
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

84 OTIpE/IEIICHNE TPUTOHOMETPHUUECKUX (DYHKITUN 19.02.2024
YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OIpE/EIICHHE TPUTOHOMETPHUUYCCKUX (DYHKITUI 21.02.2024
YHUCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 21.02.2024




87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIBI 23.02.2024
88 OCHOBHBIC TPUT'OHOMETPHUECKUE (HOPMYJIBI 1 26.02.2024
89 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 1 28.02.2024
90 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUUECKUX 1 98.02.2024
BBIpaXCHUH
01 Hp606p330333HI/I€ TPUTOHOMETPUUECKUX 1 01.03.2024
BBIPAXKCHUN
92 HpeoGpazovBaHHe TPUTOHOMETPHUYECKUX 1 04.03.2024
BbIpaKeHUU
93 Hp€06pa30333HI/IC TPUTOHOMETPUUECKUX 1 06.03.2024
BBIPAXCHUN
94 Pemienue TpuroHOMETpUUECKUX ypaBHEHUI 1 06.03.2024
95 Pemenne TpuroHoMeTpUUECKUX ypPaBHEHUI 1 08.03.2024
96 Pemienue TpuroHOMETPUUECKUX ypaBHEHUIH 1 11.03.2024
97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1 13.03.2024
98 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1 13.03.2024
99 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUM 1 15.03.2024
100 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1 18.03.2024
KonTponbsHas padora: "TpuroHomeTpuyeckue
101 BBIpa)KEHUS U TPUTOHOMETPUUYECKHE 1 20.03.2024
ypaBHeHUs"
[TocnenoBarenbHOCTH, CITOCOOBI 3a1aHUS
102 nocienoBaTenbHocTel. Merox 1 20.03.2024
MaTeMaTHYECKOW MHTYKIIHH
MOHOTOHHBIE U OTPAaHUYCHHBIC
103 nocyenoBaTeapbHOCTH. MicTOpus aHanmm3a 1 01.04.2024

OECKOHEYHO MaJTBIX




104 Apudmernueckas mporpeccus 03.04.2024

105 I'eoMmerpuyeckas nmporpeccus 03.04.2024

106 beckoneuHo yObIBatoIasi reoMeTpruiecKas 05.04.2024
porpeccust

107 CymmMma 6 eCKOHe:IHo yOsbIBatomei 08.04.2024
reoMeTPUYECcKON MPOrpeccuu

108 JIMHEHHBIA U SKCIIOHEHIIUATBHBIA POCT. 10.04.2024
Uucio e. Dopmyia CI0KHBIX IPOLICHTOB

109 JIuHENHBIH U SKCIIOHEHLIUATIBHBIN POCT. 10.04.2024
Yucno e. DopMmyna CI0KHBIX MPOIIEHTOB

110 Hcnonp3zoBanue nporpeccuu AJis perieHus 12.04.2024
peasibHBIX 3a7a4 IPUKIAJHOTO XapaKTepa

111 KonTponbnas Pa60Ta: IlocienoBaTenbHOCTH 15.04.2024
Y TIPOT PECCHH

112 HenpepsiBHbIE GYHKIIMH U UX CBOMCTBA 17.04.2024

113 Touxa piprbIBa. AcuMIITOTHI TpauKOB 17.04.2024
byHKImiA

114 CaoiicTBa QyHKIMI HEMPEPHIBHBIX HA 19.04.2024
OTpe3Ke

115 CpoiicTBa pyHKIMI HENPEPHIBHBIX HA 99 04.2024
OTpe3Ke

116 MeToa MHTEPBAJIOB /ISl PEIICHHS HEPABEHCTB 24.04.2024

117 MeTon MHTEpBAJIOB Uil PEIIEHUS HEPAaBEHCTB 24.04.2024

118 Metoa MHTEpBAJIOB [JIsl PELIECHUS] HEPABEHCTB 26.04.2024

119 HpI/IMerHI/Ie CBOWCTB HENPEPBHIBHBIX 99.04.2024
GbyHKIUN 171 peneHns 3aaad

120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX 01.05.2024




(GbyHKUMHA 171 pelieHus 3a1a4y

121 [TepBas 1 BTOpasi Mpou3BOAHbIC QYHKIIUH 01.05.2024

122 OnpeneneHI/Ive, r€OMETPUUYECKUI CMBICIT 03.05.2024
MIPOU3BOTHON

123 OnpeneneHI/If:, (bu3nYeCKuil CMBICIT 06.05.2024
MIPOU3BOTHON

124 YpaBHEHUE KacaTeIbHON K TpaduKy 08.05.2024
¢byHKIIUN

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy 08.05.2024
GbyHKIIUN

126 [IpousBoaHBIC HTIEMEHTAPHBIX (PYHKITUN 10.05.2024

127 [TpousBoaHBIC PIIEMEHTAPHBIX (YHKITUN 13.05.2024

128 [Tpou3sBogHAs CYMMBI, npomBez[teHa, 15.05.2024
YaCTHOTO M KOMITO3UIIUU (DYHKIIHIA

129 [TponzBoaHast CYMMBI, npomBeneI:mH, 15.05.2024
YaCTHOTO M KOMIO3UIIUU (YHKITHIA

130 [Tpou3sBogHas CYMMBI, npomBentem{, 17.05.2024
YaCTHOTO M KOMITO3UITUHU (DYHKIIHIA

131 KontponbsHas pabora: "IIponsBognas" 20.05.2024

132 HOBToPe'I'me, 0606Lueane, cucTeMaTH3alus 90.05.2024
3HaHMi: "YpaBHEHHS

133 HOBTOE)e'I:IHe, 00 06].'I‘IGHI/IC, CHCTEMaTH3aLHS 99 05.2024
3HaHui: "OyHKIUH

134 Hrorosast koHTposIbHAS paboTa 22.05.2024

135 Hrorosast KOHTpoOJIbHAS paboTa 24.05.2024

136 [ToBTOpEHuE, 00600IICHNE, CHCTEeMATH3AIUS 94.05.2024

3HAHUH




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

136

10




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

Hara
H3Y4YeHUA

daxkTnueckas
aaTa

IIpumeHeHne Nponu3BOIHON K HCCIIEIOBAHUIO
(YHKIMH HA MOHOTOHHOCTb U DKCTPEMYMBbI

[TpumeHeHue MPOU3BOIHON K UCCIIEI0BAHUIO
(byHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBbI

IIpumenenne npou3BOIHON K MCCIIEN0BAHUIO
(GYHKLIMI HA MOHOTOHHOCTb U 9KCTPEMYMbI

IIpuMeHeHue MPOU3BOIHON K UCCIIEOBAHUIO
(GyHKIMI HA MOHOTOHHOCTD U DKCTPEMYMBbI

IIpumeHenne nporu3BOIHOM K HCCIIELOBAHUIO
(GyHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMbI

[IpuMeHeHn e MTPOU3BOIHON K UCCIIEIOBAHUIO
(GyHKIIMNA HA MOHOTOHHOCTh M 3KCTPEMYMBI

Haxoxnenne HanOOoNbIIero 1 HANMEHBIIIETO
3Ha4YeHWs HeMpephIBHON (DYHKITH Ha
OTpe3Ke

Haxoxxaenue HanOoNbLIero 1 HAMMEHBIIETO
3Ha4YeHHs HempepbIBHON (DYyHKIIMH Ha
oTpe3Ke

Haxoxxaenue HanOonbLIero 1 HAMMEHbLIETO
3Ha4YeHMs HenpepbIBHON (DYyHKIMH Ha
OTpe3Ke

10

Haxoxxnenne HanOONBIIEro 1 HAUMEHBIIIETO
3HaYeHHs HeMpephIBHON (DYHKITMH Ha




OTpe3Ke

11

Haxoxxnenue HanOONbIIEro ¥ HANMEHBIIETO
3HAYEHUS HETIPEPBIBHOW (PYHKIIMH HA
OTpe3Ke

12

Haxoxaenue HanOobIero 1 HAMMEHbILIEro
3Ha4YeHWs HeMPEephIBHON (DYHKITMH Ha
OTpe3Ke

13

HpI/IMeHeHI/Ie HpOHSBOZ[HOﬁ JJI1 HaAXO0XKICHUA
HaWJIydmero peuiCHusA B IIPUKIIAJHBIX
3aJa4dyax

14

[IpuMeHeHu e MPON3BOTHON 111 HAXOMKIECHUS
HAWJIYYILIEro PeUICHUs B IPUKJIIAIHBIX
3azagax

15

[TpumeHeHre NPOU3BOAHOMN JJIs
OTPEJEICHHS] CKOPOCTU U YCKOPEHUS
nporiecca, 3agaHHoro Gpopmyoi wim
rpadukom

16

[TpumeHeHue npou3BOIHOM IS
OIIpeNIeNIeHHs] CKOPOCTU M YCKOPEHHUS
npoliecca, 3aJJaHHoro (opmysoi wim
rpa¢pukom

17

Komnosumus GyHkunii

18

Komnosuuus pyskuumit

19

Komnosumus GpyHkunii

20

['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MJIOCKOCTH

21

['eomerpuyeckue 00pas3bl ypaBHEHUH Ha
KOOPJIMHATHOW MJIIOCKOCTH




Konrtponenas pabota: "Mccnegoanue

22 (YHKIIUH ¢ TTOMOIIBIO TPOU3BOTHOMK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbIX

24 [TepBooOpa3HbIe AIEMEHTAPHBIX (YHKIHUH.
[TpaBuia HaX 0K IEHUS TIEPBOOOPAZHBIX

95 [TepBoOOpa3HbIe IIEMEHTAPHBIX (DYHKIIHH.
[TpaBuiia HaXOXIE€HUS MEPBOOOPA3HBIX

26 WHuterpain. I'eoMmeTpu4ecKuil CMBICI
UHTErpaJia

97 Brruncnenue onpeaenéHHOro HHTErpaia mno
dopmyne Herorona-JIeiiOHuIa

28 Beruucnenne onpenes€éHHoro HHTerpaia 1mno
dbopmyne Hrrorona-JIeiitbuuia

29 [TpumMeHeHue HHTETpaia IS HaX OXKICHHS
TUTOMIAJIEH TIOCKUX (UTyp

30 [TpumMeHeHne HHTEerpaia JUTsl HaX 00K CHHS
00BbEMOB I'eOMETPUIECKHUX TEI

31 [Tpumeps! pemennii audpepeHnnanbHbIX
YpaBHEHUH

39 [Tpumeps! pemrenuit nudepeHatbHbIX
YpPaBHEHHI
Marematuiyeckoe MOIeIMPOBaHNE PeaIbHBIX

33 MIPOIIECCOB € TTOMOIIBIO AU HepeHITnaTbHBIX
YpaBHEHHUI

34 KonTpomnsHas pabora: "[lepoobpasnas u
uHTErpan

35 Tpuronomerpudeckue QyHKINU, UX




CBO¥CTBa U rpaduku

TpuroHnomerpudeckre QyHKINU, UX

36 . 1
CBO¥iCTBa U rpaduKku

37 Tpuronomerpuueckue QyHKIHH, UX 1
CBOIiCcTBa U TpaduKu

38 TpuroHomerpuueckue QyHKIHH, UX 1
CBO¥iCcTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX 1
CBOMCTBa U rpauku
OT60p KOpHEW TPUTOHOMETPHUECKUX

40 YpaBHEHHH C ITOMOIIIbIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT6Op KOpPHEH TPUTOHOMETPUUECKUX

41 YPaBHEHMH C IIOMOLIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT160p KOPHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C ITOMOILBIO 1
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C [1OMOILBIO 1
TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Pemmenue TpUroHOMETpUYECKUX HEPABEHCTB 1

eIIEHHE TPUTOHOMETPUIECCKUX HEPABEHCTB

45 P 1

46 Perienrie TpUroHOMeTpUUECKUX HEPABEHCTB 1

47 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTpomnbsHas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIHIA. 1

Tpuronomerpruyeckue HepaBeHcTBa"




OcHOBHEIE METOJbI PCIICHUA

49 MOKa3aTeNbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeNbHBIX HEPAaBEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeNbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeNbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
Jorapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapu(pMUYECKUX HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
HppalioOHaJIbHBIX HEPABECHCTB

58 OCHOBHBIE METO/IbI pELICHUS
UppaIOHATHHBIX HEPABEHCTB

59 OCHOBHbIE METOABI PELICHHUS
MppallMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METOABI PELICHHUS
UppaIroHaIbHBIX HEPABEHCTB

61 I'padmueckue MmeTobl pemeHus
WppalliOHATFHBIX YPaBHEHHI

62 I'padmueckue METOIBI peIIeHUs

MppALMOHAJIBHBIX YPAaBHEHU I




63

I'padmueckue meTobl pemeHus
[T0KA3aTEJIbHBIX YPaBHEHUN

64

I'padmueckue MeTo b pemeHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'padmueckue MeTOIBI peIIeHUs
Jorapu(pMUYECKUX ypaBHEHUN

66

I'padmueckue MeTo b pemeHus
Jorapu(pMUYECKUX HEPaBEHCTB

67

I'paduueckue meTobl pemeHus
norapu(pMUYECKUX HEPABEHCTB

68

I'paduueckrie MeTONBI peleHuUs
MOKa3aTEeNbHBIX U JIOTapu(PMUIECKIX
YpaBHEHHUI

69

['padmueckue MmeTobl pemeHus
MOKa3aTeNIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHHI

70

['paduueckue MmeTobl peieHus
MOKa3aTENbHBIX U JIOTapH(MUIECKUX
HEPaBEHCTB

71

I'paduueckue meTobl pemeHus
MOKA3aTeNbHBIX U JIOTAPH (PMUUECKHX
HEPaBEHCTB

72

KonTponbHas padora: "MppannoHaibHbIC,
MoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHCTBA"

73

KommiekcHble uncia. Anredpanyeckas v
TpUrOHOMeTpUYecKas (OpMbI 3aITUCH
KOMIUIEKCHOT'O YHCIa




KommiekcHble uncia. Anredpanyeckas v

74 TPUTOHOMETpHUUYECKask (POPMBI 3aITHCH
KOMIUIEKCHOI'O YHClIa

75 ApudmeTrueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIaMH

76 ApudmeTnueckue onepaiuu ¢
KOMIUIEKCHBIMU YHCIAMH

77 N300pakeHne KOMITJIEKCHBIX YHCeN Ha
KOOPJMHATHOM IJIOCKOCTH

78 N300paxeHne KOMIUIEKCHBIX YU CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOT'O YK Clla

80 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YK cia
ITprMeHeHn e KOMIIEKCHBIX YU CEN IS

81 pemeHns GU3NIECKUX U TEOMETPUYECKUX
3a1a4

82 Konrtponesnas pabota: "KommiekcHbie
yucna"

83 HartypanbHble ¥ 11eble unciia

84 HatypaspHble 1 nensle unciaa

85 [TpumeHeHue NPU3HAKOB JEIUMOCTH LETIbIX
qucel

86 [TpuMeHeHue NpU3HAKOB JEIUMOCTH LEIBbIX
qyucell

87 ITpuMeHeHn e NPU3HAKOB JEIUMOCTH LEIBIX

gucen: HOJI u HOK




HpI/IMCHeHI/Ie IMPU3HAKOB JCIMMOCTH L EJIbIX

88 gucen: HOJl u HOK

89 [TpumMeHeHne IPU3HAKOB AETMMOCTH I[EJBIX
YHCeJI: OCTATKHU 110 MOJYJIIO

90 [TpumMeHeHue NPU3HAKOB AETMMOCTH IEJIbIX
YHCEN: OCTATKH 110 MOJIYJIO
[TpumMeHeHn e MPU3HAKOB JISTUMOCTH 1EJIBIX

91 yucen: aroput™ EBkinaa nist pemenus
3a]a4 B LIEJIBIX YUCIIAX

92 KonTtponbsnas pabora: "Teopus mensix
gucesn"
Cucrema U COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIEHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBUS
CucremMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBUS

95 OCHOBHBIE METOJIBI PEIICHUS CHCTEM H
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUU
OCHOBHBIE METOJIBI PEIICHUS CHCTEM H

96 COBOKYITHOCTEI HppalnOHATbHBIX
YpPaBHEHHI

97 OCHOBHBIE METObI PELICHHS CUCTEM U
COBOKYITHOCTEH IMOKa3aTeNbHbIX ypaBHEHUN

98 OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
COBOKYITHOCTEN ITOKa3aTEeIbHBIX YPABHEHUI

99 OCHOBHBIE METO/IbI PELICHUSI CHCTEM H

COBOKYITHOCTEH JIOrapu(hMUIECKUX




YpPaBHEHHI

100

OcHOBHEBIE MCTO/bI PCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

101

IIpuMeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a1a4 U3
pa3nuyHBIX o0sacTell HAYKHU U peasibHOM
JKU3HHU, THTEPIIPETALMS 1OJyYEHHBIX
pE3yIbTaTOB

102

[TpuMeHeHue CHCTEM K PEIICHUI0
MaTeMaTUYECKUX 3a/1a4 1 3a/1a4 U3
pa3IUYHBIX O0NacTeil HAayKU U peaabHOU
JKU3HU, MHTEPIIPETAIHS TOTYYCHHBIX
pe3ybTaToB

103

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3NIUYHBIX oOsacTeil HAayKH U peaJbHOU
JKU3HHU, HHTEPIIPETALMS 1OJyIEHHBIX
pE3yNbTaTOB

104

KonTpomnbHas padora: "Cucremsl
palMoHANbHBIX, UPPALIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX
ypaBHEHHU"

105

PaI_[I/IOHaJ'ILHBIe YpaBHCHHA C TapaMETpaMn

106

PannonanbHble HEpaBEHCTBA € IapaMeTPaMU

107

PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108

WppanmonaneHble ypaBHEHUS, HEPABEHCTBA
¢ mapamMeTpaMu




109

HppanroHanbHble CHCTEMBI € TapaMETPAMHU

[Toka3aTenbHbIE YpaBHEHHsI, HEPABEHCTBA C

110
napaMeTpaMu

111 ITokazaresbHBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu

113 JlorapudmMunyeckue cuCTeMbI C apaMeTpamMu

114 TpuroHomerpuyeckrue ypaBHEHUs €
napameTpaMu

115 Tpuronomerpruyeckre HepaBeHCTBaA C
napaMerpaMu

116 TpUroHOMETPUYECKHUE CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBanue

117 MaTeMaTUYECKUX MOJICNICH peabHBIX
CUTYyallUil C MOMOIIBIO YPABHEHUM C
napaMeTpaMu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKUX MOJIeNIel peabHbIX
CUTYyallli C MOMOIIBIO CUCTEM YPAaBHEHHUM C
napameTpaMu
[TocTpoenue u uccienoBaHue

119 MaTeMaTUYECKUX MOJICNIEH peabHBIX
CUTYyallli C MOMOIIBIO CUCTEM YPAaBHEHHUM C
napaMerpaMu

120 Kontponsnas pabora: "3agaun ¢
napameTpaMu"

121 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AITUS




3HaHui: "YpaBHeHusa"

[ToBTOpEeHue, 0000IICHHE, CHCTEMATH3AITUS

122 e N n
3HaHUU: "YpaBHEHUS

123 [ToBTOpEeHuUe, 0000IICHHE, CHCTEMATH3AITUS
3HaHuil: "YpaBHenusa. Cuctemsl ypaBHeHUN"

124 [ToBTOpeHue, 06001IIeHNE, CHCTEMAaTH3AINS
3HaHuil: "HepaBeHncrsa"

125 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AITUS
3HaHuii: "HepaBencrsa"

126 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIIHS
3HaHuii: "HepaBenctra"

127 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS
3Hanuil: "[IponsBoanas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AINS
3HaHuil: "[Ipon3BoaHas u e€ npuMmeHeHue"

130 [ToBTOpEHue, 0000IIeHNE, CHUCTEMATU3AIIUS
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 0000IIEeHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUK"

132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIIHS
3HaHui: "OyHKIUK"

BTOpPECHUE, [ICHHUE, CUCTEMAaTU3aIIHS

133 [ToBTOpeHue, 06001LIEHNE, CUCTEMATH3a
3HaHuil: "OyHKUn"

134 NroroBas koHTpoJbHas paboTa

135 Hrorosast kKoHTpoOJIbHAS paboTa




136

[ToBTOpenue, odobimeHne, cucTeMaTH3aIus
3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

136
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






