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INOACHUTEJIBHAS 3AIINCKA

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

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

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

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oO0ydeHus anreOpe M HayajgaM MaTeMaTHYECKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

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



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMU TEMaMHU W pasnenamu. J(aHHBIHI
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecs OBJaAEBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATENHHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBanus. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHUCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaronapsi mocregoBaTelbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3aLIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJQJACBAIOT PA3NWYHBIMH METOJaMU  PEIICHU s
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBAaHUN (YHKIMI C TIOMOILBIO MPOM3BOAHOM, NMPU PEIICHUH MPUKIIAJTHBIX



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,
UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKCHUH,
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,  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 JuHUS «DyHKuMM W rpa@uKu» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U TpaMKOB, UCIOJIb30BAaHUE (PYHKIMI NI pelieHus 3a7ad U3 APYrux y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTH 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
pa3inuuHOM (opMe: aHaIUTHYECKOW, rpaduyueckod u ciaoBecHoW. Ero umsydenwue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLECTBEHHO PAaCUIMPUTh KPYT KaK MareMaTW4YeCKHX, TaK W MPUKIAAHBIX 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 copepaTeiabHas JUHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, U 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 TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONMN BCE Pa3/aeIibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBpPEMEHHOM MaTEeMaTHKU U MCIOJb30BaTh €0 JJIS BBIPAXKEHUS CBOMX MBICTICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOpbIE PU3BAHbI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37IeIOB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M 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 gacos (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHEeuHble Tepuoauyeckue Aapoou. I[lpumenenue apoOeil U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YHUCIIa U ero cBorcTBa. [IpuOmmkEéHHbIE BHIYUCICHUS, TTPaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

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

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

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

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

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. 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 NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHEMHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccnenoBaHue TMOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

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.

DYyHKUUH U TPAPUKHU

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

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[IpomexyTku 3HaKOMoCTOsIHCTBA. YETHBIE M HeuéTHbIe QyHKIuU. [lepuonnyeckue
¢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 (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa 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 rpadukoB GyHKIMMA 715 pEeLIEHUsT YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a7aHusl IocieqoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

Apudpmernueckass 1 reoMeTpruuecKasl mporpeccui. beckoHeuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHbIE (QyHKIIMM W WX CBOWCTBA. TOYKH paspbiBa. ACHMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeneneHue, reOMeTpuY eCKui u
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

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

MHoxkecTBa U JIOTHKA

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBHUH C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOLUIOMY M HACTOSILIEMY POCCUICKON MaTEMaTHMKH, IEHHOCTHOE OTHOLICHHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapona, chopMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ATUYECKOrO MOBEJECHHUS, CBSI3aHHOTO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKJIIOYas 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U Oe30macHoro o0pasa KM3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3[I0POBBIO (30pOBOE NMUTaHHUE, COAIAHCUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-0310POBUTENBHON JEATENbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIE JKU3HEHHBIE ILJIaHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh  JKOJIOTUYECKOH KYJIbTYPbl, TOHUMAaHUE BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTH4YeCKONH Hayku Kak c(epbl 4YelIOBEUYECKOW eATEIbHOCTH, JTaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JIESITEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

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

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

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

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

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

BBIOWpATh cmoco0 perieHuss y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

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

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0beKTa, sIBJICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BBIBOJIOB U 0000IIICHH;

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 UCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

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

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOSATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

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

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

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUJIEHUS C YUE€TOM 3ajaad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

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

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

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

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

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM, OOBSICHATH MPUUUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

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

y4acTBOBaTh B TPYMIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

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

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATIBLHOE YHUCIO0, OCCKOHEUYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

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

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



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

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

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

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

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

YpaBHeHUs U HEPABEHCTBA:

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

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

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

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, OMNpPENEIUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKHUH 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 MOJEIHM C IOMOIIBI0 MAaTpUll U ONPEIEIIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

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

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB JUIsL 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 AJIs peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

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

MOJIEIMPOBaTh peajbHble CHUTYalldd Ha S3bIKE€ ainreOpbl, COCTABISAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOpaTHble (QyHKUMM, KoMmmo3uuus GyHKIUH, rpaduk GYHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

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

CBOOOJHO OINEpPUpPOBaTh MNOHATUSAMHU: YETHBIE M HEUETHBIE (YHKLUHU,
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, rpauk CTEeNeHHONM (YHKUMU C HATypaJbHBIM U LEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G yHKIIMH, BRITIOTHATH 2JIEMEHTApHOE UCCIIEA0BAHNE U TIOCTPOCHHE UX TPA(PHKOB,

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

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpe/ieJICHNE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOrO apryMeHTa;

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

Havaja MaTeMaTH4ecKOro aHajamu3a:

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

UCIOJIb30BaTh MPOrPECCUM I PEUIeHUs peaIbHbIX 3a/ad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC IOCJIEI0BATEIHLHOCTH,
MMOHUMAaTh OCHOBBI 3apOKJACHHS MAaTeMAaTHYECKOrOo aHajlnM3a KaK aHaim3a
OECKOHEYHO MaJIBIX;

CBOOOHO ONEPUPOBATH TMOHATHUSIMH: HEMPEPhIBHBIC (QYHKIIUH, TOUYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OMEpPUpPOBATh MOHATUEM: (YHKIUS, HEMpEepbIBHAS HA OTpPE3KeE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMH JJIS PEIICHUS 3a/1a4;

CBOOOJHO OMEpPUPOBATH TMOHSATUSAMH: TIepBasi W BTOpas IMPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIYHCIIATH MTPOU3BOIHBIC CYMMBbI, TIPOM3BEACHHS, YACTHOTO U KOMITO3UIIHH
IBYX (DYHKIIHHA, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

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

MHoxecTBa U JIOTMKA:

CBOOOHO  OMEpPHpPOBaTH IOHATHUSAMH: MHOXECTBO, ONEpallUA  HAJ
MHOXECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUs PeasIbHbIX
MIPOIIECCOB U SBJICHUH, TIPH PEIICHUH 3a7a9 U3 APYTrUX yIeOHBIX IPEIMETOB;

CBOOOJIHO OMEPUPOBATH TMOHSATUAMH: OIpEACIiCHHe, TEeopeMa, ypaBHEHHE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
ypaBHEHHS U HEPABEHCTBA.



TEMATHUYECKOE INTAHUPOBAHHUE

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




HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 MHOXECTBO, OIlepaliy HaJl MHO)KECTBAMHU 1
M UX CBOMCTBA 01.09.2023

2 narpaMMmesl Ditiaepa-Benna 1
Huarp P 04.09.2023
[IpumeHeHne TeoOpeTHKO-MHOXECTBEHHOT 0

3 1
amnmapata JUisl peleHus 3a/1a4 05.09.2023
Pammonansuseie yncina. OOBIKHOBEHHEIE U

4 JIECATUYHBIE IPOOHU, MPOLICHTEHI, 1

pobH, TIp 07.09.2023

OECKOHEUHBIE TIEPUOTUICCKUE TPOOH
Paumonansubie unciia. OOBIKHOBEHHBIE U

5 eCATUYHBIE APOOH, IPOIEHTHIL, 1
A APODH, HIpont 08.09.2023
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
[Tpumenenue apoOei u MPOIEHTOB IS

6 1
pEIICHHS TPUKIIATHBIX 337129 11.09.2023
[Tpumenenue apobeit U MPOIEHTOB AJIS

7 1
pElICHHS TPUKIIAIHBIX 33729 12.09.2023
JlelicTBUTENbHBIE YKciia. PaliuoHaIbHEIE U

8 1
HppalvoHaIbHbIC YUCIIA 14.09.2023

9 ApudmeTrueckue oneparuu ¢ 1
NEeHCTBUTEIHHBIMYA YU CIAMHA 15.09.2023

10 Mopnynb 1eCTBUTEIBHOTO YUCHA U €r0 1




CBOMCTBA

18.09.2023

11

[TpuOmmKEHHBIC BBIYUCICHUS, TIPaBUIIA
OKpYTJICHHUS], MPUKHUJIKA U OI[€HKa
pe3yJibTaTa BEIUUCICHUN

19.09.2023

12

OCHOBHBIE METOABI PELIECHUS LIENIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

21.09.2023

13

OCHOBHBIE METO/IBI PELICHHUS LIEIIBIX U
JIpOoOHO-pallMOHANIBHBIX YpaBHEHHH U
HEPaBEHCTB

22.09.2023

14

OCHOBHBIE METO/IbI PELICHUS LIEJbIX U
JIpOoOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

25.09.2023

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenue MHOro4YjeHa Ha MHOT'O4JI€H C
octatkoM. Teopema besy

26.09.2023

16

MHOTO4JICHBI C IENBIMU KO3 (D PHUITUESHTaAMHU.

Teopema Buera

28.09.2023

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

29.09.2023

18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

02.10.2023

19

Marpuia cucTeMbl JUHEWHBIX YPAaBHEHUN.
OnpenenuTens MaTPULbI 2X2, €ero
FeOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAUCHUS

03.10.2023

20

Onpenenurens MAaTPULBI 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;

05.10.2023




BBIYHCIICHUC €I'0 3HAUYCHUA

21

ITpumeHeHu e onpenenuTens Al peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUI

06.10.2023

22

Pemenue npukiIaaHbIX 3a7a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEHUHBIX YPaBHEHUI

09.10.2023

23

@OyHK1UsA, C1OCO0bI 3a1aHNs (PYHKIIUH.
B3aumuo oGpaTHbIE PYHKINU.
Komnoszunus pyHkumii

10.10.2023

24

KontponpHas pabota: "PanuonanbHble
ypaBHEHUS U HepaBeHcTBa. Cucremsl
JMHENHBIX ypaBHEHUN"

12.10.2023

25

Pemenue npukiaaaHbIX 3a7a4 ¢ IOMOIIBIO
CHCTEMBI IMHEHHBIX YPaBHEHUI

13.10.2023

26

I'padux pyHKIIMU. DIeMeHTapHbIE
npeoOpazoBaHus rpauKoB GyHKIUI

16.10.2023

27

OO6nacTh onpeaeeHus U MHOXKECTBO
3HavyeHuil Gpynkuuu. Hymm ¢ynknnn.
ITpomexyTKH 3HaK MOCTOSHCTBA

17.10.2023

28

YérHble U HEeUETHBIE DYHKINU.
[Tepuonnueckue ¢pyuxuuu. [Ipomexyrku
MOHOTOHHOCTH (pyHKLHU

19.10.2023

29

MaxkciuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee n HauMeHblIIee 3HaYCHHE
(GYHKIMY HA TPOMEKYTKE

20.10.2023

30

Jlunelinas, KkBajpaTuyHas U JpoOHO-
nuHelHas GpyHKUuu

23.10.2023

31

DyIieMEeHTapHOE UCCIIEI0BaHUE U
MOCTPOCHUE TPAPUKOB ITUX (DYHKIIHIA

24.10.2023




DJIeMEHTapHOE UCCIEAOBAHUE U

32
MOCTpOeHUE TPaUKOB ATHX PYHKIIHI 26.10.2023
33 CreneHb ¢ 1eJIbIM MOKa3aTeneM. bunom
HrroTona 27.10.2023
34 CreneHs ¢ 1ebIM Moka3aTeneM. bunom
HeroTona 07.11.2023
CrenieHHast pyHKIUS C HATYPaJbHBIM U
35 . E€ cBoii
LeNbIM MoKa3ateneM. E€ cBoiicTBa u 09.11.2023
rpadux
36 Konrponpnas pabora: "CreneHHas
¢ynkuus. E€ cBoiictBa u rpagux” 10.11.2023
37 ApudmeTrueckuil KOpeHb HATypaIbHOM
CTEIIeHU U ero CBOWCTBA 13.11.2023
38 ApudmeTrueckuil KOpeHb HaTypaabHOI
CTEIEHU U €ro CBOMCTBA 14.11.2023
[Tpeo6Gpa3oBaHMs YHCIOBBIX BBIPaKECHU,
39
coJiepKaluX CTENEeH! U KOPHU 16.11.2023
[TpeoGpa3oBaHMs YHCIOBBIX BHIPAKCHUH,
40
COJIEpIKAIlUX CTETIEHU U KOPHHU 17.11.2023
[Ipeo6Gpa3zoBaHus YU CIOBBIX BBIPAKECHUH,
41
coJiepKalIuX CTENEeHNU U KOPHU 20.11.2023
WppannoHanbHble ypaBHEHHsS. OCHOBHBIE
42
METO/IBI p?H_IGHI/ISI M PpaIMOHAIBHBIX 91.11.2023
ypaBHEHUI
Wppanronanpabie ypaBHeHUS. OCHOBHBIE
43
METOJIbI ptzmeHI/m M ppalMOHAILHBIX 93.11.2023
ypaBHEHUI
44 HppannoHansHele ypaBHeHUs. OCHOBHBIE




METO/bI PEUICHUS UPPALMOHATIBHBIX
YpaBHEHHUI

24.11.2023

PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH

45 MppalOHAJIbHBIX YPaBHEHUI 27.11.2023
46 PaBHOCHIJIBHBIE TIEPEXO/IbI B PEIICHUN
UppaloHaIbHbIX YPaBHEHUN 28.11.2023
47 PaBHOCHIIbHBIC TIEPEXO/IBI B PEIICHUN
HUppallMOHAJIBHBIX YPaBHEHU I 30.11.2023
48 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
MppaloHaJbHbIX YPaBHEHUN 01.12.2023
CaoticTBa 1 rpaduk KOpHS N-OW CTEIECHU
49 KakK (yHKIIMH OOpaTHOM CTEMEHH C 04.12.2023
HaTypaJbHBIM [TOKa3aTeIeM
CaoiicTBa u rpaduk KOpHS N-0if cTerneHn
50 Kak (pyHKIUHU OOpaTHOM CTETEeHHU ¢ 05.12.2023
HaTypaJbHBIM MTOKa3aTeIeM
KontponpHas pabora: "CoiicTBa 1 rpagux
o1 KOpHS n-oﬁv 'CTeHeHI/I. HppaunoHanbHbie 07.12.2023
ypaBHEHUS
59 CrerneHb ¢ palliOHAJIBHBIM ITOKa3aTeNIeM U
e€ cBoiicTBa 08.12.2023
53 Crenensb ¢ palluOHAJIbHBIM [TOKa3aTeNleM U
e€ cBoiicTBa 11.12.2023
54 CrerneHb ¢ paliOHAJBHBIM ITOKAa3aTeNIeM U
e€ cBolCTBa 12.12.2023
55 [TokasarenbHast GyHKIMS, €€ CBOMCTBA U
rpadux 14.12.2023
56 Hcnonp3oBanue rpaguxa GyHKIUH IS




pELIEHNs] YpaBHEHUM

15.12.2023

Hcnonb3oBanue rpaduka GyHKIHM IS

S7

pelIeHus ypaBHEHUM 18.12.2023

[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC
58 METOJIBI pcimeHI/m MOKa3aTeTbHBIX 10.12.2023

ypaBHEHUI

[TokazarenbHbie ypaBHeHUSA. OCHOBHBIE
59 METO/IbI pev:meHI/m MOKa3aTeNbHBIX 91.12.2023

ypaBHEHUI

[Toka3zarenbHble ypaBHeHHS. OCHOBHBIE
60 METOBI p?H_IeHI/ISI [MOKa3aTelIbHBIX 99 12 2023

ypaBHEHUU
61 KonTpomnbHas padora: "[lokazaTenbHas

¢ynkus. [Toka3aTenpHble ypaBHEHUS" 25.12.2023
62 Jlorapudm uncna. CoiicTBa norapudpma 96.12.2023
63 JI . i

orapum uncna. ColicTsa orapupma 98.12.2023
64 JI . CBoii
orapudm yucna. CoiicTsa norapudpma 99122023

65 JlecaTHYHBIC U HATYpATBHBIC JIOTapH PMBI 09.01.2024
66 JecaTrnunbie 1 HATYpaJbHBIE JTOrapu (HMBI 11.01.2024
67 [IpeobpazoBaHre BEIPAXKCHHUI,

coJiepyKalInX Jorapugmbl 12.01.2024
68 [TpeoOpazoBaHue BeIpaKeHUH,

coJiep KaIuX Jorapugmbl 15.01.2024




[IpeobpazoBanre BEIpAXKEHHUIH,

09 coJiep KalInX Jorapugmbl 16.01.2024
70 Jlorapudmuueckas ¢pyHkius, e€ cBoiCTBa

U rpadux 18.01.2024
71 Jlorapudmuueckas GpyHKIus, €€ CBOICTBa

U TpaduK 19.01.2024
79 Hcnonb3oBanue rpaduka GyHKIHM 15

pelIeHHs] YpaBHEHUM 22.01.2024
73 Hcnonb3oBanue rpaibm(a byHKUIMH IS

pelIeHHs] YpaBHEHUM 23.01.2024

Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE
74 METOJIbI pczmeHI/m JorapupMUYECKUX 95 01.2024

ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 METO/IbI p?HIeHI/ISI Jorapu(pMUYecKuX 96.01.2024

ypaBHEHU I

Jlorapudmunueckue ypaBHeHusi. OCHOBHbIE
76 METO/bI p?H_ICHI/ISI jorapupMUIEcKux 99.01.2024

ypaBHEHUI
77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

Jorapu(pMUYECKUX ypaBHEHUN 30.01.2024
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

Jorapu(MUYECKUX YpaBHEHUHN 01.02.2024
79 Kontposnpnas pabota: "Jlorapupmuueckas

¢yukuus. Jlorapudmuueckue ypaBHeHu" 02.02.2024
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC

YHCIIOBOIO apryMeHTa 05.02.2024
81 CHHYyC, KOCUHYC, TAHT€HC U KOTaHT'€HC




YUCIIOBOTO apryMeHTa

06.02.2024

ApKCUHYC, apKKOCHHYC M apKTaHT€HC

82

YHCIOBOT0 aprymMeHTa 08.02.2024
83 ApKCUHYC, apKKOCHHYC H apKTaHT€HC

YHCIIOBOIO apryMeHTa 09.02.2024

TpuroHomerpudeckas OKpy>KHOCTb,

4

8 onpe)lenveHHe TPUTOHOMETPHUECKUX 12.02.2024

(bYHKIMIA YMCIOBOTO apryMeHTa

TpuroHomerpudeckasi OKpy>KHOCTb,
85 onpe;[enveHI/Ie TPUTOHOMETPHYECKUX 13.02.2024

(GYHKLIMI 9K CIIOBOr 0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 15.02.2024
87 OCHOBHbIE TPUTOHOMETPUUYECKHE (HOPMYIIbI 16.02.2024
88 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYITBI 19.02.2024
89 OCHOBHBIE TPUTOHOMETPHUIECKUE (DOPMYJIBI 90.02.2024
90 [TpeoGpa3oBaHe TPUTOHOMETPHUECKIX

BBIPOKEHU I 22.02.2024
01 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BbIpaXKEHU I 26.02.2024
92 [TpeobpazoBaHuE TPUTOHOMETPUIECKHIX

BBIPOKECHU I 27.02.2024
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BBIpaXKEHU 29.02.2024
94 Peuienrie TpUroHOMETpPUYECKUX YpPaBHEHUN




01.03.2024

P .
95 €IIEHNE TPUTOHOMETPUUYECKUX ypaBHEHUI 04.03.2024
96 P i
eIlIeHHe TPUTOHOMETPUYECKUX YPaBHEHHUH 05.03.2024
7 P i
9 eIICHHE TPUTOHOMETPUICCKUX YPaBHECHHH 07.03.2024
98 P i
eIIeHHE TPUTOHOMETPUIECKUX YPaBHEHHUH 11.03.2024
99 P i
eIlleHHe TPUTOHOMETPUUYECKUX YPaBHEHHH 12.03.2024
100 Perienne TpUroHoMeTpUYECKUX YpaBHEHUN
14.03.2024
KonTponbHas padora:
101 "T
PUTOHOMETPUYECKHE Bpra)KeHI'/'IH " 15.03.2024
TPUTOHOMETPUYECKHE YPaBHEHUS
[TocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS
102 . M
0 nocneI[OBaTenLHVOCTeI/I eron 18.03.2024
MaTeMaTHYECKOW MHTYKIINN
MOHOTOHHBIE M1 OTPAaHUYCHHBIE
103 A
nocienoBaTensHocTH. McTopus ananmsa 10.03.2024
0ECKOHEYHO MaJbIX
104 A
pupmeTHUecKas Iporpeccus 91.03.2024
105 r
€OMeTpHYECcKasi IPorpeccust 99 03.2024
106 beckoHeuHo yObIBaroIias reoMeTpruuecKast
IIPOrpeccHst 01.04.2024




Cymma 6eckoHeuHO yObIBaromeit

107 I€OMETPHUYECKOM MPOrpeccuu 02.04.2024
108 JIuHEelHbIN U 5KCITOH CHIIMAIbHBIN POCT.

Uucno e. Dopmyia CIOKHBIX MPOLIEHTOB 04.04.2024
109 JIMHENHBIA U SKCIIOH CHITUAJIBHBIN POCT.

Yucino e. DopMmysa CIOKHBIX TPOLIEHTOB 05.04.2024
110 Hcnonp3oBaHUE MPOTrpeCcCru AJIs pelieHus

peaNbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa 08.04.2024
111 Kontposnehas pabota:

"TTocnenoBaTenbHOCTH U Iporpeccun” 09.04.2024
112 HenpepbiBHbIC (DYyHKIIMH U UX CBOMCTBA 11.04.2024
113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB

byHKIUN 12.04.2024
114 CaoiicTBa pyHKIIHI HEMPEPHIBHBIX HA

OTpe3Ke 15.04.2024
115 CaoticTBa PyHKITMH HEMPEPHIBHBIX HA

OTpe3Ke 16.04.2024
116 MeTo MHTEpBAJIOB JJIsl PEIICHUS

HEpaBEHCTB 18.04.2024
117 MeToz UHTEpBAJIOB AJIS peLIeHUs

HEpaBEHCTB 19.04.2024
118 MeToa UHTEpBAJIOB AJIS PEIICHUS

HEPaBCHCTB 22.04.2024
119 IIpumeHeHue CBOMCTB HENPEPBIBHBIX

GyHKUMNA 11 pelieHus 3a1ad 23.04.2024
120 [IpuMeHeHuE CBOWCTB HENPEPBIBHBIX

GyHKIMIA 11 perieHus 3a1aq 25.04.2024




121

[lepBas u BTopast Ipou3BOHbIE QYHKIIUU

26.04.2024

199 Onpenenenue, reoOMEeTPUYECKUI CMBICIT

IIPOU3BOAHON 02.05.2024
123 Omnpenenenue, PU3NIECKUI CMBICT

MIPOU3BOAHON 03.05.2024
124 VYpaBHEHHE KacaTeIbHOH K rpaduky

byHKIIUN 06.05.2024
195 VYpaBHEHUE KacaTeNbHON K rpauky

byHKIMK 07.05.2024
126 [Tpou3BoaHBIC DJIEMEHTAPHBIX (QYHKIIUN 13.05.2024
127 [Tpon3BoaHbIE 3JIEMEHTAPHBIX QYHKIUI 14.05.2024
128 [Tpon3BoaHAast CyMMBI, IPOU3BEIEHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIHIA 16.05.2024
129 [Tpon3BoaHAsT CyMMBI, IPOU3BEICHUS,

YaCTHOT'O U KOMITO3HUITUU () YHKIIUHA 17.05.2024
130 [Tpon3BoaHAast CyMMBI, IPOU3BEICHUS,

YaCTHOI'O ¥ KOMIIO3ULIUU (PYHKIIMM 17.05.2024
131 KonrtponpHas pabora: "[Iponszonnas" 90.05.2024
132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS

3HaHui: "YpaBHeHusa" 21.05.2024
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALINS

3HaHui: "OyHKIUU" 21.05.2024
134 Wrorosast KoHTposIbHAS paboTa

23.05.2024




135

Htorosas KOHTpoJbHAs paboTa

23.05.2024
136 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS 1
3HAHUHI 24.05.2024
OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME













YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






