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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 PA3NIWYHBIMH METOJaMU  PEIICHHS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBaHUN (YHKIMI ¢ TIOMOILBIO MMPOM3BOAHOM, NMPU PEIICHUH MPUKIAJIHBIX



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,
UPPAMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUMH,
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  (OopMaMu,  MpPeICTaBICHUS
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 JuHUg «DyHKuMM W rpadukm» 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 TpaUKOB, MCIOJIB30BAaHUE (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 3aBUCHUMOCTU 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
pa3nuyHOM (opMe: aHaIUTHYECKOW, rpaduyeckod u ciioBecHOW. Ero umsydenwue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIAJHBIX 33124,
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 JIMHHUS 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, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
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 €0 JJI BBIPAXKCHUS 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 CIIOCOOCTBYET Ppa3BUTHIO 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 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 KK/IBIN U3 Pa37Ie/iOB MIPOrpaMMBbl, MOCKOJIbKY 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 KOHKPETHU3UPOBATh  IPOOJIEMY.
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 Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Mepuoauyeckue apoou. I[lpumenenue apoOel 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
JEHCTBUTEIHHOTO YUCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHNUS, MTPaBHUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABICHUS 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, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

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 BBIPAKEHUHN, COIEPIKAIIUX CTEICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METOJIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. Ornpenenurens MaTpuipl 2X2, €ro TEOMETPHUYECKHH 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
IOMOILBIO MaTPUILL U OIPEIETUTEIIEH.

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

Oynkuus, crnocodbl 3amanus ¢(yHKIUH. B3anmHO oOpaTHBle (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢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 (GyHKUMS ¢ HATypaJdbHBIM U II€JIbIM MoKa3ateneM. E€ coiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKITUN TS pEIICHUS] YPAaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIMOCOOBI 3aJaHusl IocienoBaTenbHOCTe. MeTon
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 YOBIBAIOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



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

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbu3nUecKuil CMBICT IPOM3BOHON. 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.

[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIeHa  POCCHICKOro  0OIiecTBa,  NIpeACTaBIE€HHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBUUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

chOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSM POCCHMCKUX MaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, STHUUYECKOTO IMOBEJCHHUSI, CBA3AHHOTO C MPAKTUYECKUM



IPUMEHEHUEM JOCTH)KCHUM HAyKh U JACSATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3aJlay, PEIIEHUMN, PacCyKIEHUN, BOCHIPUUMYHBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATh MaTEMAaTHUYECKUE 3HAHUS B
WHTEpEcax 3J0POBOTO U O€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE TMHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHN U
OTIIbIXa, peryisipHasi pu3ndecKas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAESTEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPyAYy, OCO3HAaHHWE IIEHHOCTU TPYJAOJIO0Us, HUHTEpeC K
paznuuHbIM  chepaM  MpoecCHOHANBLHON  AESITENIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MareéMaTH4eckoMy  oOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU IMKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIICHUH MPAKTUYECKUX 3a7a4 MAaTEMATHUYE€CKON HAIPaBJIE€HHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

c(hOpPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYyJIbTYphl, TOHHMAHHE BIUSHUS
COLIMAIbHO-KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpellbl, OCO3HAaHHE TJI00ATLHOIO XapakTepa dKOJOTHYECKUX MPoOIIeM, OpHUEeHTALUS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM JUIs pelieHus 3aaad B 00JacTH
OKpYXKalIIel Cpenbl, I[UIAHUPOBAHHWE IIOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJIEICTBUI JIJISl OKPYKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W  OOIIECTBEHHOM  NpPaKTUKH, T[OHUMAaHUE
MaTEMaTUYECKON HayKu Kak c@epbl YelOBEYECKOM JeATEIbHOCTH, ITaloB €&
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHUS LMBUJIM3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM U MaTEMaTUYECKOM KyJIbTypOW KaK CpEJACTBOM TIO3HAHUS MUDA,
TOTOBHOCTh OCYILECTBIISITh MMPOECKTHYIO W HCCIEAOBATEIbCKYIO AESATEIbHOCTh
WHJIMBUAYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA
ba3oBrbie 1oruveckue 1eHCTBUS:



BBISIBJISITh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKH MaTeMaTHYECKUX
OOBEKTOB, TMOHATHUM, OTHOIICHUN MEXIYy MOHATUAMH, (GOPMYIUPOBATH
OTIpEe/ICIICHNsI TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCHU(UKAITUH,
OCHOBaHMUsI /711 0000IIIEHHS M CPAaBHEHUSI, KPUTEPUU TTPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (OpMyaMpoBaTh W  NPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATETbHBIC, €IUHUYHBIC, YaCTHBIE U 00IKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX, MpEAJIaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JeNnaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
VHIYKTUBHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSTEIILHO JI0KA3aTeIbCTBA MAaTEMAaTUIECKUX YTBEPKICHUN
(MpsiMbl€ U OT MIPOTUBHOIO), BBICTPABATh ApryMEHTAIIUIO, IPUBOAUTH IPUMEPDI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS M BHIBO/IBI;

BBIOMpaTh CIOCOO pemieHuss y4deOHOM 3ajadyu  (CpaBHMBATh HECKOJBKO
BAPMAHTOB  pEIICHHWsS, BbIOMpaTh HauOosiee TOAXOMANUHA ¢ y4ETOM
CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPUECR).

ba3oBrle ucciieoBareIbCKHe 1eicTBUA:

MCIIOJIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh  BOMPOCHI,  (PUKCHUpYIOIIUE  TPOTUBOpPEYHE,  MPOOJIEMY,
yCTaHABJIMBATh MCKOMOE WM JaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH
CBOIO NIO3ULIMIO, MHEHUE;

MPOBOAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIECIOBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHu4ecKoro o0ObEKTa, sIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (POpMYNIMpOBaTh 000OIIEHHS] W BBIBOJBI O pPe3yJibTaTaM
MpPOBEAEHHOIO  HAONIOEHUS, HWCCIENOBaHMs, OLEHUBAaTh  JIOCTOBEPHOCTD
MTOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMpOIecca, a TakKKe BBIJBUTATh
MIPETOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBIIATE JACPUIMTH WH(POpPMAIIUK, TaHHBIX, HEOOXOMAMMBIX I OTBETa HA
BONPOC U JJIs PEIICHUS 3aauH;

BbIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WH(GOPMAIMIO PA3JUYHBIX BHIOB W
dbopM mpeIcTaBICHUS;

CTPYKTYPHpPOBaTh HH(OPMAIHIO, TPEACTABIAThL €€ B pa3IWyHBIX (opmax,
WUTIOCTPUPOBATh IpaduyEeCcKu;



OLICHUBATh HaAEKHOCTh uHdopmaru 1o CaMOCTOATENILHO
c(hOPMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE JeficTBHS

Oomenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMH U
HeasIMU  OOIIEHHUsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY peUIeHHUs 3aJlauw,
KOMMEHTHUPOBATh MOJTYYEHHBIN PE3Y/bTAaT;

B XOJIe¢ 0OOCYXKIIEHMsI 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, peIlIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha TOUCK
pEIIeHUs, COIOCTABIATh CBOM CYXKJICHHS C CYXKICHUAMHU JIPYTUX YYACTHUKOB
nayajora, oOHapy)KUBaTh Pa3juyue U CXOJCTBO TMO3MIMNA, B KOPPEKTHOU ¢opme
(dbopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHS;

MIPEACTABIISATh PE3y/bTaThl PEIICHUS 3aJlaud, YKCIIEPUMEHTA, UCCISIOBAHNUS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMpPATh (OpMaT BBICTYIUICHHS C Y4ETOM 3a1ad
IIPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPHUH.

PeryiasiTuBHbIC YHUBepPCcaIbHbIe y4eOHbIE 1eHCTBUSA

Camoopranuzanmsi:

COCTaBJIAATh IJIaH, AJITOPUTM pELIEHUS 3aJa4M, BIOMPATh CIOCO0 pElIeHUs C
y4ETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPOJ1b, IMOLMOHAJILHBIA MHTEJLJICKT:

BJaJIeTh  HABbIKAMHU  [O3HABATEIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB, BIAJIETh
crnocobdamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoliecca MU pe3ysibTaTa peleHus
MaTeMaTU4YeCKOH 3aa4H;

IIPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IIPY PELICHUU 33]a4H,
BHOCHUTH KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TaHHBIX,
HallIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa LIEJIA U YCIOBUAM, OOBSICHSTh TPUUHHBI
JOCTHKEHUSI WJIM HEJOCTHXKEHUS PE3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MIOHMMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaJIbHON
paboOThl MpW pelIeHMH YYEeOHbIX 3aJay, NOpPUHUMATh 1ellb COBMECTHOM
NesITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOW pPalOOThI, pacrpeneisTh
BUIbl pabOT, JOroBapMBaThCSA, OOCYXXIAaTh MPOLECC M Pe3ynbTar padoThl,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;



y4acTBOBaTh B TPYNIOBLIX dopmax paboThl (0OCYXaAeHHUs, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» W HHBIE), BBIIOJHATH CBOIO YacThb pabOThl H
KOOPJIWHUPOBATh CBOM JACHCTBUS C JAPYIMMH YJCHAMH KOMAaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIMH MPOIYKT MO KpUTEPHUsIM, CPOPMYyTUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce OOyJarOmIMIiCS TMOMYYUT CICAYIOIIHE
IpEeIMETHBIE PE3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «AnreOpa U Hayajla MaTEMaTUYECKOTrO aHAIN3a»:

Yucna 1 BHIYMCICHUS:

CBOOOJHO OMEPUPOBATh TMOHATHUSAMU: PALUOHAIBLHOE YHUCIO, OECKOHEUHas
nepuoguyeckas Japo0b, NPOLEHThl, HWPPALUOHAIBHOE YHUCIO, MHOXECTBA
palOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOIYJIb ICHUCTBUTEILHOTO YHCIIA;

NPUMEHATH JApOOM M NPOUEHTHI JUIsl PELICHWs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU,

NPUMEHATh TPUOIMKEHHBIE BBIUMCIICHMS, IPABUIIA OKPYTJIEHUS, IPUKUAKY U
OLICHKY Pe3yJbTaTa BBIYNCICHUN;

CBOOOJHO OINEpPUPOBATh TOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOASIIYI0 (JOpPMY 3alUCH JEHCTBUTEIbHBIX YACEN JUIsl PEILICHHUS
IIPAKTUYECKUX 3a]a4 U IIPEACTABICHUS TaHHBIX;

CBOOOZHO ONEPUPOBATH MOHATHEM: apu(PMETHUECKUN KOpPEHb HaTypalbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHITHEM: CTENIEHb C PAl[MOHATIbHBIM MTOKa3aTeNIeM;

CBOOOZIHO OMNEPUPOBATH MOHSATUSAMM: JIOTapu(pM 4YHCTa, JAECATUYHBIE WU
HaTypaJibHbIE JIorapu(MBbl;

CBOOOZIHO OMEpUPOBATh MOHATUSIMHU: CHUHYC, KOCHUHYC, TAaHI€HC, KOTaHTE€HC
YHCJIOBOTO apryMEHTA;

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

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ONEpPHPOBATh MOHATHUAMM: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHHMS U YPABHEHUA-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,

NPUMEHATh pPa3IMYHbIE METOJbl PpEUICHUS pPalMOHATBHBIX H JIPOOHO-
palMOHAIBHBIX YPAaBHEHHUM, IPUMEHATH METOJ HHTEPBAIOB Ul pELICHUs
HEPaBEHCTB,;

CBOOOJTHO OMEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHOW IEepeMEHHOM,
MHOTOWIEH C UeNbIMU Ko3(h(uIMeHTaMy, KOPHU MHOrO4YJIeHa, TNPUMEHSTh



JIeJIEHUE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUIs pelleHus 3a1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHI,
MaTpula, ONpPEAENUTEeNb MaTpullbl 2 X 2 U €ro TE€OMETPUYECKUI CMBICI,
UCTIOJIh30BaTh CBOMCTBA OMpenenuTens 2 X 2 1js BBIYUCICHUS €ro 3HaueHus,
OPUMEHATh ONPEACTUTENN JJs PpelIeHUs] CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJIETUPOBATh PEAJIbHbIE CUTYaLlUU C MOMOIIBIO CUCTEMBI JUHEHHBIX YpaBHEHUH,
MCCIIEZIOBaTh TIOCTPOCHHBIE MOJEIM C TIOMOIIBIO MATPHUI] W OIpeaeuTeNeH,
UHTEPIPETUPOBATH MOTYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUA C KOPHSIMHU [UJIsl TpeoOpa3oBaHUs
BBIPAKECHUM;

BBIMOJHATH MPE0OPA30BaHMsI UUCIOBBIX BEIPAXKEHUH, COC PIKAIIIUX CTEIICHH C
palMOHAIBHBIM II0Ka3aTeleM;

UCTOJIb30BaTh CBOMCTBA aorapupmMoB ISt npeoOpa3oBaHUs
J0rapu(pMUYECKUX BbIPAKEHUM;

CBOOOJTHO OTEPUPOBATH MOHATUSMHU: HpPpalMOHAIBHBIC, TOKa3aTeNbHbIE U
norapupMuUecKiue ypaBHEHHS, HAXOIUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIIBHBIX
NEPEX0JI0B UM OCYILLECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (POpMyIbl Al mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BbIPAXKECHHUI;

CBOOOJHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMbIe  (OpPMYJbl s  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIC CHTYallMH Ha SI3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUSA, YpaBHEHMs, HEPAaBEHCTBAa 110 YCIOBHUIO 3a/layd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammapara aareopsl.

DOyHKIUY U TpaUKH:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (YHKIHS, CIIOCOOBI 3aaHusd (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIIUH, KOMMO3UIMA (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJIHATD 3JIEMEHTapHbIE MpeoOpazoBaHus rpaduKoB G yHKITHII;

CBOOOJITHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUIWHU, HYyTH (PYHKINU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOTHO OIEpPUPOBaTh TMOHATHSIMHU: UYETHBIE HW HEYETHBIC (DYHKIUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBbI U
MUHUMYMbI (YHKUMH, HauOOJbIIee W HaUMEHbIIee 3HaYeHUE (QPYHKIUU Ha
POMEXYTKE;

CBOOOJTHO OMEPHUPOBATH MOHSATUSMU: CTEMEHHAs (QYHKIHS C HATypaJbHBIM U
[ENbIM TIOKa3aTesieM, rpaduK CTEMeHHON (YHKIMU C HaTypajdbHBIM M IIEJIBIM



nokasaresieM, rpauk KopHsa N-0il creneHd Kak (YHKIMUA OOpaTHOW CTENEHU C
HaTypaJbHBIM MOKa3aTeIIeM;

ONEPUPOBATh TOHATHAMU: JIMHEHHAs, KBaJApaTU4YHAs W JAPOOHO-THHEHHAsS
(G YHKIIMHY, BBITIOIHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U TTOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEPUPOBATh TOHITHSAMU: ITOKa3aTelbHAs W JIorapupMudecKas
GyHKIIMK, UX CBOMCTBA M TpaduKH, HCIONB30BaTh WX TpadUKU ISl peUIeHUs
YPAaBHEHUM;

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: TPUTOHOMETPUYECKAsS OKPYKHOCTD,
OTIpe/IeNICHNE TPUTOHOMETPUYECKHUX (DYHKITUI YHCIOBOTO apryMeHTa;

UCIONB30BaTh Tpaduku (QyHKIUNA Uil MCCIIENOBAaHMS TPOIECCOB U
3aBUCHUMOCTEH TPH PEIICHUU 3a7a4 W3 APYTHX YYEOHBIX MPEAMETOB U peaTbHOU
KU3HH, BBIPAKATH (POpMyTaMu 3aBUCUMOCTH MEXIY BETMIHNHAMU;

Havyana MaTeMaTH4ecKoro aHajamu3a:

CBOOOJHO OIEpPUPOBATh MOHATHIMHU: apuUPMETHUYECKas M TeOMETpUUYECKas
nporpeccus, 6€CKOHEUHO yObIBarolas reoMeTpuyecKkas Mporpeccusi, JMHEHHBINA U
AKCIIOHEHIIUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABIICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM I PEHICHUS PEeabHbIX 3aJad MPHUKIATHOTO
XapakTepa;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TTOCIIEIOBATEIILHOCTD, CITIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHWUYCHHBIC IOCJIECIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHMUS MAaTEeMAaTHMYEeCKOro aHali3a KakK aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOJHO ONECPHPOBATH IOHATHUSMH: HENPEPhIBHbIC (DYHKIIUH, TOYKU
pa3psiBa rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka (yHKIINH;

CBOOOZIHO ONEpUpPOBATH MOHATHEM: (GYHKIUS, HEMpepbIBHAsS HAa OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKITAN JJIsI pEIICHUS 33]1a4;

CBOOOMHO ONEpPUPOBATH TMOHSATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTenbHas K rpaduKy QyHKINH;

BBIYHCIIATH MTPOU3BOJHBIC CYMMBI, TIPOM3BEICHHS, YaCTHOTO U KOMITO3HUITHH
IBYX (DYHKIIMM, 3HATh TPOU3BOHBIEC SJIEMEHTAPHBIX (QYHKIUHA;

UCIIOJIb30BaTh TE€OMETPUUYECKUN U (DU3UYECKUN CMBICI MPOU3BOJHON IS
pelIeHus 3a1ad.

MHoxecTBa U JIOTMKA:

CBOOOMHO  OMEpPHpPOBaTH IMOHATHUSAMH: MHOXECTBO, ONEpallUA  HAJ
MHO)XECTBaMU;

HCITOJIb30BaTh TCOPETUKO-MHOKECTBECHHBIN arlmapaT JiJIsl OMMCAaHUs PeaTbHBIX
IIPOIIECCOB W SABJICHUH, TIPU PEIICHUH 3a7a49 U3 APYrUX yI4eOHBIX PEIMETOB,;



CBOOOJIHO OMNEPUPOBATH MOHATUSMHU: OIpEAeNieHuEe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 0OBEKTA, TOKA3aTEeIbCTBO, PABHOCUIIHHBIC
YpaBHEHHUS U HEPaBEHCTBA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 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
HenpepoeiBabie hynkmuu. [IponsBoaHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 MHOXke€eCTBO, Onepaluy HaJ MHOKECTBAMU 1
U UX CBOMCTBaA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijis peuieHus 3agady
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OECKOHEYHBIE MEPUOTNIECKIE TPOOH
5 [Ipumenenue npoGeit 1 MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAAHbIX 3a1a4
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JIEHMCTBUTEIHHBIMH YU CIaMH
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
CBOICTBa




11

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

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METOABI PELIEHUS LIENIBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/BI PEUICHUS LIEITBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

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

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHHI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUM

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

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

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JIMHENHBIX YPABHEHUIN




22

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI TMHEHHBIX YpaBHEHUM

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

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

25

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

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB QyHKIUN

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HaK MOCTOSTHCTBA

28

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

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIee 3HaUEHHE
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTPOEHHUE TPaPUKOB ATUX (QYHKIIHH

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom




Hrrotona

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 HeroToHa
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 eIBIM IToKa3aTreiieM. E€ cBolicTBa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynaknus. E€ colictBa 1 rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJlbHOM
CTEIEHU U €0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOI
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAILNX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs YK CITOBBIX BEIPAXKEHU,
COZIEpKAIIMX CTENIEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BBIPAKECHUH,
COJEpKAIMX CTENEHU U KOPHU
Wppanunonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIITOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALlMOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPalMOHAIBHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 UppanoHaIbHbIX YpaBHEHUN

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE ITEPEXOABI B PEIICHUH
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

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

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

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

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
€€ CBOMCTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
€€ CBOMCTBa

54 Crenenb ¢ pallMOHaIbHBIM IIOKA3aTENEM U
e€ cBOliCTBA

55 [ToxazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUH 115
pellieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

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

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

60 METO/IbI PEIIEHHS MTOKa3aTeNbHBIX 1
YPaBHEHUI

61 KonTponpHas padora: "IlokazaTenbHas 1
¢bynkuus. [TokazaTenpHble ypaBHEHUS"

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 JlecsiTuaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuaHbIe M HATYpaJIbHBIE JOrapu GMbI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1

peLIeHNs] ypaBHEHUI




Hcnonb3zoBanue rpaduka GyHKIUT IS

73
pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapru(PMUIECKIX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

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

76 METO/IbI peIICHUs JIorapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH

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

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

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

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIpeNlEeTICHUE TPUTOHOMETPUUECKUX

(GYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIPpAKEHU N

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKEHUI

94 Peuienne TpUroHOMETPUUECKUX YpaBHEHUN 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpUroHOMeTPUYECKUX YPABHEHUI 1

99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
Kontponbshas padora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nocienoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocyenoBaTeapbHOCTH. MicTOpus aHanmm3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 BeckoneuHo yObIBaroIIas reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

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

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

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 NPHUKJIAHOTO XapaKkTepa

111 KonTtponbHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE PYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEpBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEpaBEHCTB

118 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHue CBOWCTB HEMPEPHIBHBIX
GbyHKIUH 1715 peleHus 3aaad

121 [lepBas u BTOpas npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMeTPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBogHBIE dTIEMEHTAPHBIX (PYHKITHI

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUH

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

129 [TpousBogHast CyMMbI, IPOM3BEIECHUS,
YaCTHOT'O M KOMITO3UIIUH (DYHKITHIA

130 [TpousBogHAast CyMMBI, TPOM3BEIECHUS,
YaCTHOI'O M KOMIIO3ULIUU (QYHKIUI

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS




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

I[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- MaTtemaruka: anreOpa v Hauajla MaTEMAaTUYECKOT0 aHaJIN3a, TE€OMETPHSI.
AnreOpa 1 Hauana maTemaTuueckoro ananusa. 10-11 knaccel: yueo. s
00eo0pa3oBar. opranu3aruii: 0a30Bblii U yriayoJr.ypoBau\ ILLA.AnumoB u ap. —

8-e¢ m3a. — M.: IlpocBemenue, 2020

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

-- Maremaruka: anre6pa ¥ Hayajla MaTEMAaTUYECKOTO aHaIN3a, TE€OMETPHSL.
Anre0pa 1 Hauajma MaTeMaTH4YecKoro ananmsa. 10 kimacc: 6a30BbIi U

yrIyOJ. YpOBHU: JHAKTUYECKHAE MaTepuaibl K yueOHuky 1. A.Amimos u mp.\
M.N.11la6ynun, M.B. TkauéBa, H.E.db&énoposa — 16-e uzn. — M.: [IpocBemienne,

2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






