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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «AnreOpa v Hadajga MaTeMaTHYECKOIO aHAIN3a» SIBIIAETCA
OJIHUM M3 Hauboyiee 3HAYUMBIX B MpOrpaMMe CpeaHero ooiiero oOpa3zoBaHMS,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECNeYMBAaEeT MHCTPYMEHTAIbHYIO 0a3y miis
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (opMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE O0y4YaroIUXCsl Ha YPOBHE, HEOOXOIMMOM
IUI OCBOEHUSI UH(POPMATUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
AUCIMIUTMH. B paMkax maHHOTO ydeOHOro Kypca OOydYaromiuecs OBJIa/eBaroOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHKEHHUS B MaTeMaTHYeCKou (popme.

VY4eOHbIil Kypc aireOppl M HayaJl MATEMAaTUYECKOTO aHaIM3a 3aKJIaJbIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (PU3MKH, XUMUHM, OHOJIOTHUH,
NOHMMaHUSl OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMUKH U OOLIECTBEHHOMN JKU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIOJb30BaTh WX IS JajJbHEHIIEro oOpa3oBaHUs U B
IOBCEIHEBHOM XM3HU. B TO ke BpeMsi oBiajeHue abCTPakTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKUUSIMU alreOpbl M MaT€MaTHYEeCKOro aHajliu3a pa3BUBAeT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTH, JOKa3bIBaTh
YTBEPKICHHSI C MOMOILBIO MHAYKIHMH U PACCYX AATh JE€TyKTUBHO, MCHOJIb30BAThH
00001lIeHHEe W KOHKpETU3alMio, a0CTparMpoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILLIICHHE.

B xone m3yuenus yueOHOro kypca «AnreOpa v Hadajga MaTeMaTHYECKOTO
aHaJM3a» 00ydYarolMecs MOJIY4YalOT HOBBIM OIBIT peUIeHHs] MPUKIAIHBIX 3a]ad,
CaMOCTOSTEJIBHOTO MOCTPOEHUSI MAaTeMATHYECKUX MOJENICH PEaJIbHBIX CUTYaIlHM,
MHTEPHpPETAlMA  TOJYYEHHBIX  pPEIIEHUH, 3HAKOMSITCS €  IpUMEPAMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTE B MpPHUpPOJAE, HAyKe M HUCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMU OTKPBITHSAMHU U UX aBTOPaMH.

VY4eOHblii Kypc 00J1a1aeT 3HAUUTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIIOM,
KOTOPBIA pealn3yeTrcs Kak 4dYepe3 YueOHBI Marepuaj, CIoCOOCTBYIOIIHA
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crneuudpuky ydeOHOU
NeATEeIbHOCTH, TpeOyroued MpOAODKUTEIbHOW  KOHIIEHTpAllid BHUMAaHMS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 33 IOJyYECHHBIN
pe3ynbTar.

B ocHoBe MeTomuku 0Oy4yeHHs anreOpe W HadajlaM MaTeMaTHYECKOTo
aHaIM3a JIeKUT AeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType ydeOHOro kypca «Anredpa W Haudaja MaTeMaTUYECKOTO
aHaJIM3a» BBIJEIEHBI CIEAYIOIIUE CONECPKATEIbHO-METOAMUECKHE TUHUM: «Hucna
U BBIYUCIICHUA», «DyHKIMH U TpaduKkny», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana
MaTEMaTUYECKOr0 aHaIn3a», «MHOXeCTBa U Joruka». Bce oCHOBHBIE



COJepKATEIbHO-METOANYECKUE JMHUM HM3Yy4alOTCsl HA MPOTSHKEHUU JBYX JIET
o0y4YeHHsT Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUS, E€CTECTBEHHO JOMOJHSI
Apyr Apyra U MOCTENEHHO HACHINIAsCh HOBBIMU TeMaMU U pasfenamu. [laHHBIHI
y4eOHBI KypC SBJSCTCS HMHTETPATUBHBIM, TIOCKOJBKY OOBeIUHAET B cebe
COJIep’)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKUX IUCIUIUIMH, TaKuX Kak anureopa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUI aHaIu3, TEOPHUs MHOXECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOydaromruecs OBIaJeBalOT BcE Ooiee
MIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX IMOCIEA0BaTENbHO (hopMUpyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTH MaTEeMAaTHUECKyl0 MOJENb pealbHOM
CUTYalluH, MPUMEHATh 3HAHUS, TIOJyYEHHbIC MPH U3YyYECHUH Y4eOHOTO Kypca, AJis
PEILIEHUsI CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3aau, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYEeCKast TUHUSA «YHucna M BBIYMCICHUS 3aBEpIIacT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS JAEHCTBUTEIbHBIX YHCEI, KOTOPOE ObLIO
HAayaTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHusi oco0oe BHHMMaHWE yjaensercda (OPMHPOBAHUIO  HABBIKOB
paIOHATIbHBIX BBIYHUCICHHUM, BKIIOYAIOMNIMX B CE0S HCIIOJIb30BAHUE PA3TUYHBIX
¢opM 3amucu 4YKcla, YMEHUE JellaTh NPUKUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaKEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAaKOMbIe OOYyYaOIIMMCSI MHOXECTBAa HATYPaIbHBIX, IIEIBIX,
paliOHaJIbHBIX W JIEHCTBUTENBHBIX  YHCEN  JOTMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXAOM U3 JTHX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creudpuueckue 3ajadyd M OIepaluu: JAeJeHUe Hallelo,
ONEpUPOBAHUE OCTATKAMU HAa MHOXKECTBE II€JIbIX YHCEJ, OCOOble CBOMCTBA
paIoHaJIbHBIX M UPPAIMOHATBHBIX YHCEN, apu(PMETHYECKHE OTepaIui, a TaKxKe
W3BIICYCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTebHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT U
3HaKOMCTBY C BO3MO’KHOCTSIMM UX HMPHUMEHEHUS NIl PEIICHUs pa3lIM4HbIX 3a]ad
(GopMupyeTcsi mpeacTaBICHUE O €IWHCTBE MAaTeMAaTHKH KaK HayKd M €€ pojiu B
MOCTPOCHUN MOJIENIeH peaqbHOTO MHpa, HIMPOKO HCHOJIB3YIOTCA 000O0IIeHne |
KOHKPETH3AIIHSI.

JIluaust «YpaBHEHHUSI U HEPABEHCTBA» PEAINU3YETCs Ha NMPOTSHKEHUU BCETO
oOyueHHusi Ha YPOBHE CpEAHEro oOIero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3yabTare oOOy4aromMecs OBJAAEBAIOT PA3UYHBIMH METOJAMHU  PELICHUS
palioHaJIbHBIX, HUPPAIMOHATBHBIX, [OKA3aTeJIbHBIX, JOTapUOMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHCHUW, HEpPaBEHCTB W CHUCTEM, a Takxke 3ajad,
coJiepkaix mapameTpbl. [lomydyeHHbIE yMEHHSA IIMPOKO HCHOJIB3YIOTCS MPH
UCCIeOBaHNH (DYHKIUN C TOMOINBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIEHUE HAaHOONBIINX U HAMMEHBIINX 3HAUCHUN (PYHKIIHH.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ce0s Takke (popMHpOBaHUE YMEHHI
BBIMOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHMs  palUOHAJIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAXKEHUH,
cCoJiepKalIiuX CTerneHu M Jjorapudmel. braromaps u3ydeHHIo anredpandeckoro
Marepuana MOpPOUCXOOUT  JalbHEHIIee pa3BUTUE  AITOPUTMHYECKOTO U
abCTPaKTHOrO MBIIUIEHHUS OOydaroluxcs, GOpMUPYIOTCS HaBBIKM JE€TyKTUBHBIX
paccyxaeHuid, pabOTl C  CHUMBOJIBHBIMM  (OpMaMu,  IpEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHl B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npenigaraeT A(QQEKTUBHbIE HMHCTPYMEHTBHI [UIsI PEIHICHHS MPAKTHUYECKHX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HaIJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxarenpHo-MeToauueckass JHHUS «DYyHKOUU H  Tpa@uUKW» TECHO
HeperieTaeTcsd ¢ IPYTMMH JIMHUSMU Y4eOHOro Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3aJJaET MOCIEN0BATEIBHOCTh U3yUEHUsl MaTepraiia. 3ydeHne CTEneHHOM,
MOKa3aTeIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUYECKHUX (DYHKIIHMI, NX CBOWCTB
1 rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMN IJIs1 PELICHUs 3a/1ad U3 JIPYyruX y4eOHBIX
OPEIMETOB U PEAIBHON KU3HHM TECHO CBA3aHO KaK C MaT€MaTHYECKUM AHAIA30M,
TaK U C pElICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3ToM Oosblioe BHUMaHUE
yaensercss (pOpMUPOBAHUIO YMEHHS BbIpakaTb (OPMYyJIaMH 3aBUCUMOCTH MEX]Y
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENIOBAaTh MOJIyYeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Tol CoAepKaTeIbHOU JIMHUM HAIlEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, II03BOJIIIOIIMX BBIPAXKaTh 3aBHUCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOi (opMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CIOCOOCTBYET Ppa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCII0JIb30BAaHUIO aHAJIOTHA.

ConepxarenpHas JMHHS «Hadaa mMaTeMaTHYeCKOrO aHaW3a» IMO3BOJSET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYMHBIX O0YYarOIIMUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMM, ONpenensTb WX HauOOJbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (UTYp U OOBEMBI Tel, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaep)aTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH ITOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEANbHbIX CHUTYalHi,
MO3BOJISIET HAXOJUTh HAWIy4lllee pEUIeHWE B TNPUKIAJAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1adyaXx. 3HAKOMCTBO C OCHOBAMH MaT€MaTHU4ECKOIrO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (POPMaIbHO-TOTUYECKOTO H
KpEaTUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHHI pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O



BBIJIAIONIUXCSL PE3YNIbTaTaX, IMOJYYCHHBIX B XOJAC PAa3BUTHUS MaTEeMaTHKHA Kak
HayKH, U 00 UX aBTOpax.

ConeprxkaTtenbHO-METOAUYECKas JIMHUS « MHOXKECTBA M JIOTUKA» BKIIOYAET B
ce0s DJIEMEHTHl TEOPUM MHOXXECTB W MAaTEMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>XECTBEHHBIC IIPEACTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHUKH
U TpejiararoT HamOoJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIONINI BCE pPa3JIeibl
MaTeMaTUKu ¥ €€ TPUIOKECHUW, OHHM CBS3BIBAIOT pa3HbIE MAaTEMAaTHUCCKHE
TUCITUIUITMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BakHO HdaTh
BO3MOXKHOCTh OOYy4YaroIeMycsi IMOHMMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH W UCIIOJIb30BaTh €T0 JJI BBHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMAaTHMKW KaK HayKd CIeayeT IpPU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHMII U CJIEOBaHUE OMNPEACIEHHBIM
MpaBWJiaM  TIOCTPOCHMSI  JOKa3aTeJbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MATEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTHUYECKOTO MBIIUICHHS.

B yuebHoMm Kkypce «Airebpa M Hayajga MaTEeMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBHI MaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIC MPU3BAHBI
CIocOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENIEH peabHbIX
CUTyaIlMii, HCCIEOBAaHUS ATUX MOJEICH C TMOMOIIBIO amnmapara ajireOopbl H
MaTEMaTUYECKOTO aHalin3a, HMHTEPIpPETAllMy TOJYYCHHBIX pPE3yJbTaToB. Takue
3aJIaHMsI BIUICTCHBI B KOKIIBIN U3 Pa3/eoB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOT0 Kypca MIUPOKO HCIMONB3YeTCs IS pPEelieHUs MPUKIaAHbIX 3aaad. [lpu
pPEIICHUM  pCAJbHBIX  MPAKTUYSCKUX  3aJad  oOydaromuecs  pa3BUBAIOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  IPOOJIeMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAAHBIX 3a1ad
OpraHu3yeTcs B MPOIECCE U3YUYCHUSI BCEX TeM YUueOHOTo Kypca « Anredpa v Havasia
MaTeMaTUYECKOTO aHaTTN3ay.

Ha wusydyenue yueOHOTO Kypca «AnreOpa W Hadajga MaTEeMaTHYECKOTO
aHanu3a» otBoAuTCcsa 268 yacoB: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kimacce — 132 yaca (4 gaca B HEZEIO).



COIAEPKXAHUE OBYUYEHUSA
10 KJIACC

Yucsia ¥ BIYMCICHUSA
PanmonaneHple yncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI,
OeckoHeuHble nepruoguueckue apodu. [Ipumenenne npobeit U MpOLEHTOB AJis
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE 4YHWCla. PanuoHaNbHBIE W UPPAUUOHAIBHBIE YHUCITA.
ApudpmeTrnueckue  omnepanud € JACUCTBUTEIbHBIMU  YUCIaMH.  MOAynb
JNEUCTBUTEIBLHOTO YHUCIIa U €ro cBoicTBa. [IpnOnmxE€HHbIE BHIYMCICHHS, PAaBUIIA
OKpPYTJICHHUs, IPUKUKA U OLICHKA PE3yJIbTaTa BbIUYUCICHUMN.

Crenenp ¢ wnenbiM  nokaszaresneM. bunom Herorona. Hcnosb3oBaHue
MOAXOASIIEH (POPMBI 3aIUCH ACHCTBUTENBHBIX YUCEN JJI PELICHUS IPAKTUYECKHUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panMOHAJbHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapudm uucna. CpoiicTBa jnorapupma. [lecaTuuHbpie U HATypaJibHbIE
norapu@Msl.

Cunyc, KOCMHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTAHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs H HEPABECHCTBA

ToxnaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YpaBHEHUsS W YpaBHEHUsA-CIeACTBUs. HepaBeHCTBO,
pelIeHnEe HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LIETBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOTOYJIEHb OT OJIHOM NEpEeMEHHOMW. JlemeHue MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorouineHsl ¢ LeNbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJEPIKALINUX CTEIIEHU U KOPHHU.

WppannonanbHbie YPaBHEHUS. OcHOBHBIE METOBI peleHus
UPPALMOHAIBHBIX YPaBHEHUI.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJABI PELICHUS MOKAa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpazoBanue BeIpaKeHH, COAEPIKAITIX JTOTAPUPMBI.
Jlorapudmuyeckue  ypaBHEHUS. OcHoBHBIC METOJIBl  peIIeHUs
norapu(MHUUECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BbhIpaKeHU. PellieHne TpUroHoMeTpUuYeCcKuX ypaBHEHUH.



Pemienne cucreM nMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHHI. Ornpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUHCIICHHE €0 3HAYEHUs, IPUMEHEHUE OINPEICTUTENS I PEUICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PemieHne mnpuKIagHbIX 3a4ad € HOMOUIIBIO
CUCTEMBl JIMHEHMHBIX ypaBHEHMH. lccnenoBanme DNOCTPOCHHOW MOJENU €
MTOMOILIBIO MaTPHUIL U ONPEETUTEIICH.

[TocTpoeHne mMaremMaTHYECKHMX MOJICNIEN PEaIbHOM CUTyalluH C IMOMOIIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHEHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHBIX Oo0JacTel HayKu M peanbHOU
KU3HU.

DOyHKUMHU U TpauKu

OyHKIuUs, cnocoObl 3amanus (QyHkiuu. B3anmHO o0paTHble (QYHKIUU.
Komnosumms ¢yskuuid. I'paduk  ¢QyHKOMHA. DaeMeHTapHble MpeoOpa30BaHUS
rpaguKoB QYyHKIIHIA.

OO6unacth omnpezesneHuss 1 MHOXKECTBO 3HaueHUi ¢yHkuuu. Hynm dyHKImum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE M HeuéTHble GyHKIMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MAakCUMyMbl U MHUHUMYMBbI
dbynkiuu. Hanbosnbliee 1 HauMeHbIlee 3HauYeHUsI GYHKIIMU Ha TPOMEXKYTKE.

JluHeliHas, KBaJpaTH4Has U JPOOHO-IMHEWHas (QPYHKUHMHU. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

Crenennas GpyHKUHS C HATYpaJbHBIM M LI€JIbIM NTOKa3zaTeseM. E€ cBolicTBa u
rpadguk. CBoiicTBa M rpaduK KOpHS n-0il CTENeHW KakK (PYyHKUUU OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHas u sorapudmudeckas GyHKIHUHA, UX CBOMCTBA U Tpadukwu.
Hcnons3oBanue rpadukoB GyHKIMMA 15 pEIICHUS] YPABHEHU.

TpuroHomerpuyeckass OKpPYXKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTA B pEAlbHBIX IMpoOLlEcCCaX M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHajim3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus ITOCJIeAOBaTEIBLHOCTEH. MeTon
MaTEeMaTUYECKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIC
nocJieJ0BaTeNbHOCTU. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHalin3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas 1 reoMeTpuueckas mporpeccuu. beckoHeuHo yosiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Hucmno e. Popmyiia CI0KHBIX
npoueHToB. Mcnosib30BaHME TIPOTrpeccHH Uil  PELIEHUS PpEAbHBIX —3a7ad
MPUKJIATHOTO XapaKTepa.



HemnpepsiBHbIE (QYHKIIMM W WX CBOHCTBA. TOUYKM pa3pbiBa. ACHMIOTOTHI
rpagukoB ¢ynkuuid. CBoicTBa (YyHKIMI HEMpEphIBHBIX Ha oTpe3ke. Mertoa
WHTEPBAJIOB JUISl PELICHUS HEpaBEeHCTB. lIpriMeHeHHe CBOICTB HENPEPBIBHBIX
(GYHKIHMI 111 pelieHus 3a1a4.

[lepBas u BTOpas npousBojHble GyHKIUU. OnpeeneHne, reoMeTpruIecKuit
U (GU3MYECKUN CMBICI MPOU3BOJHOW. YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKITIH.

[IpousBogubsie  anmeMeHTapHbiX  GyHkiuil.  [IpousBogHas ~ cyMMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHoxecTBa M JIOTMKA

MHOK€eCTBO, omnepauuy HaJ MHOXKECTBAMM M WX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. I[IpumeHeHHe TEOPETMKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUSl PEAIbHBIX IMPOLIECCOB U SABJICHUM, NPU PELICHUM 3a0ad U3 JAPYIUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaT€MAaTHYECKOrO0 OOBEKTa, CIEICTBHE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIACC

Yucaa 1 BIYMCICHUA

Hartypanbhbie u uensie uncina. [lpumeHeHne npu3HakoB JEIMMOCTH LEIBIX
yucen, HauOoybiuid o0muii nenutend (nanee — HOJl) u Hammenswliiee oOrnee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, airoputMa EBkina aiist pereHus
3a/1a4 B LENbIX YHCIIaX.

KommnekcHble uncna. AnreOpanyeckass U TPUTOHOMETpUYEcKas (OpMbI
3aMUCH KOMIUIEKCHOTO 4Yucia. ApudmeTndeckue omnepalnud ¢ KOMIUIEKCHBIMU
guciamu. M3o00pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii crenieHn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIJISl pelieHrs (PU3NYECKUX U T€OMETPUUECKHUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpaBHEHUW W HEPAaBEHCTB. PaBHOCHWIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTO6op KOpHEW  TPUTOHOMETPUYECKUX  YpaBHEHUH C  TIOMOIUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpruueCKMX HEPABEHCTB.

OcCHOBHBIE METOJbl pEIICHMsS] T[OKa3aTeIbHBIX U  JIOTapU(PMUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUS CUCTEM M COBOKYITHOCTEN pallMOHAIbHBIX,
HPpAIMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



IIpumenenne  ypaBHEHHMM, CHCTEM M  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/Jad M3 Pa3lIMyHBIX O0O0JacTel HayKu M peasbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

DyHKIUU U TPAPUKHU

I'paduk xommozunuum ¢yHkuuii. ['eomerpuyeckue oOpas3bl ypaBHEHUM U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TPadUKH.

['padmyeckue MeTonbl pelleHUs YpaBHEHHM M HEpaBeHCTB. [ 'paduueckue
METObI PELICHHUS 33724 C TapaMeTPaMHu.

Hcnonp3oBanne rpadukoB (YHKIOWN IS WCCICHOBAHHS IPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUH 3aJad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU.

Havana mareMaTH4ecKOro aHaJm3a

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (YHKUIMKA HA MOHOTOHHOCTD U
sKCcTpeMyMbl.  HaxokneHue  HamOOJbIIETO M HAMMEHBIIETO  3HAYCHWMH
HENpPepbIBHON (QYHKIIMHN Ha OTPE3KeE.

[IpuMeHeHre TPOU3BOAHOW JUIsl HAXOXKICHHUS HAWIYYIIEro pPEHICHUS B
NMPUKIAIHBIX 3aJadax, [JIs OIPENEIEHUS CKOPOCTHM M YCKOPEHHs IIpoIecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkumid. [IpaBuia HaxoXkIeHUS TEpBOOOPA3HBIX.

WNuTrerpan. I'eomerpruueckuin CMBICJI MHTErpaa. Brruucnenue
omnpenenéHHoro naTerpana no gopmyne Hetotona-Jleitbuuiia.

[IpuMeHeHne HMHTerpajia JJisl HaXOXKJEHUs IUIOMaed MIIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepst pemenuit auddepeHmanbHbIX ypaBHEHUNH. MaTeMaTnyeckoe
MOJEJIMPOBAHUE pEalbHBIX MPOLECCOB C MOMOIIbID  IudPepeHIInaTbHBIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZHUIIMHM O0YYAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO UYJIEHa POCCHICKOro OOIIeCTBa, MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
IpoLeayp TpaKIaHCKOro oOiiecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE
B3aMMO/JICUCTBOBATh C COIMAJIbHBIMM HHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMHA U HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKEHUS K
POILIOMY M HACTOSIIIEMY POCCHICKOW MAaTeMaTWUKH, [IEHHOCTHOE OTHOIIECHHE K
JTOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOM IIKOJIBI,
WCTIOJB30BAaHUE O3TUX JIOCTHXKEHUM B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHHWE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHHM HayKl U JIESITEIbHOCTBIO YYE€HOrO, OCO3HAHHE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIIErO;

4) 3cTeTHYeCKOro BOCITUTAHHUA

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIKOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 0OBEKTOB, 3a7a4, PEUICHUH, PaCCYKIECHUN, BOCIPUUMYHUBOCTb
K MaTeMaTUYECKUM acCIeKTaM Pa3IMUYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATh MaTEMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro M 6€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHATHA U
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIILHON JI€SITEIHLHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHMSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTH TPYAOIIOOUs, HWHTEpPEC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  AEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynyiel mpo(eccuu M peanu3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIE TJIaHbI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHWIO W
caM0OOpa30BaHHUIO Ha TMPOTSHKCHHM BCEH JKM3HU, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUN IIPAKTHICCKUX 3a]]ad MAaTeMaTHICCKOW HAIPaBIICHHOCTH;

7) 3K0JI0rHYEeCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpPhl, ITOHUMAHUC BIIMSHUS
COIMAIBHO-PKOHOMHYECKHUX IIPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMAIBHOMN
Cpelnbl, 0CO3HAHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUCHTAITHS
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHWN MJIs peIIeHUs 3aaad B 00JacTH
OKpYXKalollel Cpe/bl, TUIAHUPOBAHUE IIOCTYIIKOB M OIICHKH WX BO3MOJKHBIX
TIOCJICJICTBUM JUTSI OKPY>KArOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOT0 NO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
VPOBHIO  pa3BUTHA HAyKW W  OOIICCTBEHHOW  MPAKTHKWA, TOHUMAaHHE
MaTeMaTHYeCKOW HayKh Kak cdepbl YeTOBEYECKOW MeATEeTLHOCTH, JTaroB €&
pPa3BUTHUS W 3HAYUMOCTH JIJIi Pa3BUTHS ITMBWIM3AIUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTYpPOM KaK CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 M HCCJIEIOBATEIBCKYIO JCATEIHHOCTD
WHIUBUIyAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JIeliCTBHS

ba3oBble Jiornueckue JeicTBUA:

BBISIBIISITh U XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHUNW MEXIYy TOHATUIMH, (OPMYJIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilaccU]UKaIiuu,
OCHOBAHUSI JIJ11 000OIIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTh W  NIPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, AIMHUYHBIE, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3HU u
npotuBopeunsi B ¢akTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHMSIX, MpeajiaraTh
KPUTEPUU U BBISBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JeJIaTh BBIBOJIBI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJUTH CaMOCTOSITCIILHO JI0OKa3aTeIbCTBa MaTeMaTHYECKUX
yTBEpXKAeHUNU (TIpsiMble M OT NPOTHUBHOIO), BBICTPAUBATh apPryMEHTAIIUIO,
MIPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI,



BbIOMpaATh Cmoco0 pemieHuss y4eOHOM 3agaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHHs, BbIOMpaTh HaumboJee MOAXOIMANIMIA ¢ y4EToM
CaMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKme 1eiicTBUA:

UCIIOJb30BaTh BONPOCHI KAK HMCCIEAOBATEIbCKUIT HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpPYIOUIUME  MPOTUBOpeune,  mpoodiemy,
YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIOTE3y, apryMEHTHPOBAThH
CBOIO TO3ULINI0, MHEHHE;

IPOBOJIMTH CAMOCTOSITENILHO CINTAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEI0BAHUE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSIMU, ITPOLIECCaMU;

CaMOCTOSITENIbHO (POpMYIUpOBaTh OOOOINEHUSI U BBIBOABI MO pe3yJibTaTaM
MPOBEAEHHOIO  HAONIOACHUS, HCCIEAOBAHMUS, OLEHUBATH  JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBAaTh BO3MOXHOE PpAa3BUTHE IIpolecca, a TAaKXKE BBIJBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumei:

BBISIBJIATH JI€PUIMTHI HHPOpPMALIMHU, JaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JUIS PELICHUS 3aa4H;

BbIOMpaTh MHPOPMALMIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3HPOBATh W HHTEPHPETUPOBATH WH(OOPMALMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpUpPOBaTh MH(OpMaILMIO, TPEACTaBIATh €€ B pa3iMuHbBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEXHOCTD uHbOopMauu 1o CaMOCTOSITEJIBHO
c(hOpMyYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYX IACHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeIsIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PEUICHHs 3aJlayM,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0Jie 00CYXJIEHUs 33]1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOiemMbl, pelaeMod 3a7auM, BbICKAa3bIBaTh WJICH, HAICJICHHbIE Ha TIOUCK
pElIeHMs, COMOCTAaBJISATh CBOM CYXKIEHUSA C CYXICHHMSIMHU JAPYTUX Y4YaCTHUKOB
auanora, oOHapyXUBaTh Pa3lIMYUe U CXOACTBO IMO3WLMUH, B KOPPEKTHOH (opme
(GopMyIUpOBATH Pa3HOIJIACHS, CBOU BO3PAXKECHUS;



MPEACTABIIATh PE3YJIBTATHI PEIICHUS 3a/1a9d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
Ipe3eHTallui U 0OCOOEHHOCTEN ayIUTOPHUH.

PeryisiTuBHbIE YHUBeEpPCAJbHbIE Yy4eOHbIE eiicCTBUS

Camoopranusanus:

COCTABJISITH TUIaH, AITOPUTM PEIICHUS 3a/1a4, BHIOUPATH CTIOCOO PEIICHUS C
Y4IETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEIICHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJQJIeTh  HaBBIKAMHM  [IO3HABATEIbHOM  pedIeKCMU Kak  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BJIAJIETh
croco0aMy  CaMOTIPOBEPKH, CAaMOKOHTPOJS TIpollecca W pe3yibTaTa pPEIICHUS
MaTeMaTUYECKON 3a4auu;

IPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PEIICHUU 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJEHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa IEeId U YCIOBUAM, OOBICHITH
MIPUYHHBI JTOCTHKEHUS WM HEJOCTIDKCHHS PE3yIbTaTOB JEATCILHOCTH, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

CoBMmecTHAsI 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHIAUBUIYaTbHOM
paboThl TpHM pemieHuH YYeOHBIX 3amad, MPUHAMATH I1eJb COBMECTHOM
JEATEIBbHOCTH, TJIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHOW padOTHI, pacIpeicIsTh
BUIBI palbOT, JOrOBapuUBAThCS, OOCYX JaTh WPOLIECC M Ppe3yiabTaT paboThI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboThl (00CYKIaeHus1, 0OMEH MHEHUH,
«MO3TOBBIE INTYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacThb pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4YICHAMH KOMAaHIbI, OIICHUBAThH
KaueCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kyacce oOy4arOIIMICS TMOJYYUT CJICAYIOIIHE
MIPEAMETHBIC PE3YJIbTAThl TIO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucia v BBIYUCTCHUSA:

CBOOOJHO OTEpPUPOBATH MOHATHUSMH: PAMMOHATHLHOE YHCIIO, OCCKOHEYHAsS
nepuoauyeckas JIpoOb, TPOLEHTHI, HPPAIMOHATBHOE YHCIO, MHOXECTBA
pPalMOHAIBHBIX U IEUCTBUTENBbHBIX YUCEN, MOAYJIb IEUCTBUTEIBHOTO YUCIIA;



MPUMEHATh JPOOM M TPOIEHTHI I PEHIeHUs TPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUMN U PEATbHOU KU3HU,

MIPUMEHSTh NPUOJIMKEHHBIC BBIYUCIICHUS, TTPaBUJia OKPYTJICHUS, TPUKUIKY
Y OLICHKY PE3yJIbTaTa BbIUYNCICHNN;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTENEHb C MEJbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMKMCU NEUCTBUTEIIBHBIX YUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX;

cBOOOHO OMEpPUPOBATH MOHATHEM: apU(PMETHUECKII KOpEHb HATypaJbHON
CTEIICHH;

CBOOOJTHO OTEpUPOBATh MOHSATUEM: CTETICHb C PAIIMOHAIILHBIM MTOKa3aTelleM;

CcBOOO/IHO ONEpUPOBATH MOHATHAMM: JOrapudM 4uCia, JECITHUUHBIE U
HaTypaJIbHbIE JIOTAPUDMBIL;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC
YHUCJIOBOTO apI'yMEHTa;

ONEPUPOBATH NMOHATHUAMU: APKCUHYC, APKKOCHUHYC U APKTAHT'E€HC YUCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBAThH MOHATUAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIC HEPABECHCTBA,

OPUMEHSTh Pa3IMYHBIE METOJbI PEIICHHUS PAIlMOHAIBHBIX M JIPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUM, MNPHUMEHATh METOJ WHTEPBAJIOB I PEIICHUS
HEPABEHCTB;

CBOOOZHO OMEpPUPOBATH MOHATHUSAMHU: MHOTOYJIEH OT OJHOM MNEPEMEHHOM,
MHOTOWIEH C IelNbIMU KOd(ppUIMeHTaMu, KOPHHM MHOTOYJI€HA, MPUMEHATH
JI€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELLIEHUS 3a/1a4;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACNIUTENIb MATPUIbl 2 X 2 W €ro TeOMETPHUYECKUWA CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMNpENENIUTENs] 2 X 2 1 BBIYMCICHHS €ro 3HAa4ueHus,
OPUMEHSTh ONPEACIIUTENIN U1 PELICHHUS CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMM C MOMOIIBIO CUCTEMBI JINHEMHBIX YPABHECHH,
UCCIIENOBATh IOCTPOEHHBIE MOJENHM C MOMOIIBK) MATPHUILl U OINPEAETUTENEH,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YIIbTAT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBUUA C KOPHSAMHU JUIsi TMPeoOpa3oBaHUs
BBIPAKCHUM;

BBITNIOJIHATH MTPE0OPa30BaHUsI YUCIOBBIX BBIPAKEHUH, COJEPKAILUX CTEEHU
C PAalMOHAIBHBIM MMOKA3aTEIIEM;

UCII0JIb30BaTh CBOWCTBA aorapupmMoB InI: npeoOpa3zoBaHus
norapu(MUIECKUX BBIPAKCHH;



CBOOOZHO OMEpUPOBATh MOHITHSIMH: HUPpPALMOHANIbHBIC, MMOKAa3aTelbHbIE U
norapuMUYecKre YpaBHEHHUS, HAXOJAUTh UX PEIICHHS C TTIOMOILBbIO PABHOCHIIBHBIX
NEPEXO0B UM OCYIIECTBIISIS IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETPUUYECKHE dbopmyIbl LTS
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BhIPAKEHUMH;

CBOOOZHO OMEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (OPMYNbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJIETUPOBAaTh pEaJbHbIE CHUTYyallMM Ha S3bIKe aireOphl, COCTaBJISATh
BBIDAKEHUSI, YypaBHEHHS, HEpPABEHCTBA [0 YCJIOBHUIO 3aJlayd, HCCIEA0BaTh
MOCTPOCHHBIE MOEIN C MCIIOJIb30BAHUEM alnapara aireOphi.

DOyHKUMU ¥ rpadpuKm:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aAaHUs (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3ULMA (QyHKIHMN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (QyHKIIHIA;

CcBOOOHO OMEpPUPOBATH MOHSATHUSAMHU: 00JACTh OMpEAENCHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUpPOBATh MOHATHSAMH: YETHBIE M HEUETHBIE (YHKIUH,
nepuoanyeckrue (QyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHM, MaKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HaWMEHbIlIee 3HaueHWe (QYHKIUU Ha
MIPOMEKYTKE;

cBOOOHO OMIEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKINS C HATYpPaJIbHBIM U
IeIbIM TIoKa3zareneM, rpaguk CTENeHHOW (YHKIMH C HATypaJbHBIM M IEJIBIM
nokasarenieM, rpaduk KOpHS N-Oi CTENEeHW Kak (PYHKIIMU OOpaTHOM CTENeHu ¢
HATypaJbHBIM IMOKA3aTEJIEM;

OTIEpUPOBATh MOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs W JPOOHO-TUHEHHAS
(YHKITNH, BBITIOTHATH SJIEMEHTAPHOE UCCIIEI0OBAHUE M TTOCTPOCHUE X TPa(UKOB;

cBOOOJHO OIEpPUPOBATh MOHATHUSAMU: TOKa3aTelbHAas WU JorapudMuyeckas
GbyHKIIMK, WX CBOMCTBA U TrpadWKH, HCIOIB30BaTh WX TpadWKH I pErieHUs
YpPaBHEHUH;

CBOOOMHO OMEpUPOBATh TOHATUAMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (YHKIUI YHMCIOBOTO apryMEHTa;

UCTIONB30BaTh TpaduKkd (QYHKIUA IS HWCCICJOBAHHS MPOILIECCOB U
3aBHCHMOCTEH TIPHU pEUICHUH 3a7a4 M3 JPYTHX YYeOHBIX MPEAMETOB U peatbHON
KU3HU, BRIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXKTY BETMIHMHAMMY;

Hauaja maTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OIEpPHPOBATh MOHATHSAMU: apudMeTHdecKass M TeoMeTpHUecKast
nporpeccusi, 6eCKOHEUHO yObIBaroIasi reOMEeTpHUIecKasi MpOrpeccusi, TMHEHHbBIN U



AKCIIOHEHIMAJIBHBIN POCT, (hOpMyIia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTAHTE;
WCIIOJB30BaTh NPOTPECCUU Ul PELICHHs DPEAlIbHBIX 3a4ad IPUKIIAIHOIO

XapakTepa;
CBOOOJHO OMEpPUPOBATh TOHATUSAMHU: IOCIEIOBATEILHOCTD, CIOCOOBI
3alaHus MOCIIeI0BAaTEIHLHOCTEH, MOHOTOHHBIC U OTrpaHUYEHHBIC

MOCJIEA0BATEILHOCTH, TOHUMATh OCHOBBI 3aPOKJICHHUSI MAaTEeMAaTUYECKOIO aHaJIN3a
KaK aHann3a OCCKOHEYHO MaJIbIX;

CBOOOJHO OMEpUPOBATh TOHATUSMU: HEMPEPHIBHbIC (QYHKIIUNA, TOYKHU
paspbiBa rpaduka QyHKIMH, aCUMIOTOTHI Ipadrka GyHKIIHIH;

CBOOOJIHO OMEpUPOBATh MOHATHEM: (YHKIIMS, HEMpephIBHAS Ha OTPE3KeE,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUM I pelieHus 3a1a4;

CBOOOJHO OMNEPUPOBATh TMOHATHUSMU: IepBasi W BTOpas MPOU3BOJHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIINHY,

BBIYUCIIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEAEHUS, YACTHOTO U KOMITO3HUIIUU
IBYX (DYHKIIMH, 3HATh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh T'€OMETPUYECKUA U (DU3UYECKUN CMBICT MPOU3BOJHOM ISt
pelieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh MOHSATUSMU: MHOXKECTBO, ONEpaIMH  HaJ
MHOKECTBaMU;

UCIIOIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar il ONUCaHUA
peaNbHBIX TPOILIECCOB U SBJICHHM, MPU PEIICHUH 3a7a4 W3 JAPYTUX Y4eOHBIX
PEAMETOB;

CBOOOJHO OMEpUPOBATH MOHSATUSIMU: OIpEJeieHUEe, TeopeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 00BEKTA, JOKA3aTEIhCTBO, PABHOCUIIHHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonmy o0yuenus B 11 kiacce 0Oy4aromuics TMOMYYUT CIEIYIOLTUE
MIPEAMETHBIC PE3YJIbTAThl TIO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OINEpUPOBATh TMOHATUSMH: HATypaJbHOE U I€J0€ YHCIIO,
MHOECTBa HATypaJbHBIX U IEJIBIX YHCEJ, UCMOJb30BaTh MPU3HAKU JICIUMOCTH
uenbix yucen, HOJ u HOK HaTypanbHBIX yucen A pelieHus 3a/1a4, IPUMEHSTh
anroput™ EBximnaa;

CBOOOJHO OMEpUpPOBATH TMOHATUEM OCTaTKa MO MOIYJI0, 3alUChIBAThH
HaTypaJIbHBIC YHCIIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO OMEPUPOBATH MOHSATHUSMH: KOMIUIEKCHOE YHCJIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTABISATh KOMIUIEKCHBIE YHCIa B alre0pandeckor u



TPUTOHOMETPHUUECKON (hopMe, BBITIOJIHATH apu(pMETHUECKUE ONepaliil ¢ HUMH U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OIEpPUPOBATh MOHATHAMH: HPPALMOHAIBHBIE, MOKA3aTElbHbIE U
jJorapuMHUUECKUe HEPAaBEHCTBA, HAXOAUTh HUX PEIIEHUS C IOMOUIbIO
PAaBHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBIISITh OTOOp KOpHEH TpU pEHIeHHMH TPUTOHOMETPHUUECKOTO
YPaBHECHMUS;

CBOOOZIHO ONEpUPOBaTh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpPMyJIbl  JUIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CHCTEMA U COBOKYITHOCTh YPABHEHHI U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEW PAlMOHAIBHBIX, UPPALIMOHAJIBHBIX, [TI0KA3aTEIIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHEIE, UppaLMOHAJIbHBIE, IIOKa3aTEeIIbHBIE,
gorapu(MUUECKHe U  TPUTOHOMETPUYECKHME YpPAaBHEHHMsT M  HEpPABEHCTBA,
COZIepIKallle MOIYJIM U IapaMeTPBhI;

OPUMEHATDH rpapuuecKkre MeTOIbl 1JIsl PELICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a71a4 C apameTpamus;

MOJEJIUPOBATh pEAbHbIE CHUTYallMM Ha S3bIKe anreOpbl, COCTaBJIATh
BBIPAXKEHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEI0BAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM anmapara ajareopsl,
UHTEPIIPETUPOBATD ITOIYYEHHBIN PE3YIIbTAaT.

DOyHKUMU ¥ rpadpuKm:

CTPOUTH Ipa@UKU KOMIO3ULIMK (PYHKUUN C MOMOILBIO 3JEMEHTApHOIrO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh TIE€OMETpUYECKHEe 00pa3bl YypaBHEHUW M  HEPABEHCTB HA
KOOPJAWHATHOMW MJIOCKOCTH;

CBOOOZIHO OINEpPUpPOBATh MOHATUSAMHU: TpadUKU TPUTOHOMETPUYECKUX
ynxumii;

OPUMEHATh (GYHKIMM 1T MOJEIMPOBAHUS M HCCIEIOBAHUS PEabHBIX
IIPOLIECCOB.

Hauyaja MaTeMaTH4eCcKOro aHajamusa:

UCIIONIb30BaTh  MPOM3BOAHYIO s MCCIEAOBaHUSA  (QYHKIMM  Ha
MOHOTOHHOCTB Y DKCTPEMYMBI;

HAXOJUTh HAaMOOJbIIEE U HAMMEHbIIIee 3HaUeHUs! (PYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;



UCTIOJIh30BAaTh TPOHW3BOIHYIO Ui HAXOXICHUS HAWIYYIIETO PEIICHUS B
OPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-)KOHOMHYECKUX, 3ajadax, s
OTIpEJIeICHNs] CKOPOCTHM M YCKOPEHHs Ipolecca, 3aJaHHOTO (QOpPMYNON HIiIH
rpaduxom;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMH: TEpBOOOpa3Hasi, OIpPeacIEHHBIN
MHTErpaji, HAaXOIUTh MEpPBOOOpa3HbIE SJIEMEHTApHBIX (QYHKIUH U BBIYHCIATH
uHTerpan no popmyne Herotona-Jlel6uua;

HAXOJIUTh TUIOMIAIH TUIOCKUX (UTYP U OOBEMBI TEJ C MOMOIIBIO HHTETPANIa;

UMETh TPEACTABICHAE 0 MATEMAaTUIECKOM MOJICIIMPOBAHUYU Ha MPUMEpPE
cocTtaBieHus TuddepeHInalbHbIX YpaBHEHUH;

pelaTh MPUKIAAHBIC 33]a4d, B TOM YHCJIE COIHATbHO-YKOHOMUYECKOTO H
(u3myecKoro xapakrepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAITN3a.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOorpaMMsbl Bceero Koutpoabupie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO J1eHICTBUTENIBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTeMbl IMHEUHBIX YPAaBHEHUH.
) Oynkiun u rpadukn. CreneHHas QyHKIHS ¢ 12 1
LIeJIBIM [TOKA3aTesIeM.
3 Apudmerndeckuii KOpeHb N-0i CTENCHH. 15 1
HppanmonanbHble ypaBHEHHUS.
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YPaBHEHUH.
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapugmuueckue ypaBHEHHUS.
6 Tpuronomerpruyeckue BeIpa)keHUs U 2 |
YPaBHEHUH.
[TocnenoBaTeIbHOCTH U TPOTPECCUH. 10 1
HenpepsiBable pynkiun. [IponsBoaHast. 20 1
9 [ToBTOpeHME, 0600IIEHUE, CUCTEMATH3AITUS 5 )
3HAHUH.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NpOrpamMmbl Bcero Konrpobirre | Ipaxrireciie o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
| HccnenoBanue GyHKINN C TOMOIIBIO 2 !
IIPOU3BOIHOM.
2 [TepBooOpa3Has u UHTETpaI. 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
TpuronomeTpuyeckre HEPaBeHCTBA.
4 WppanmoHansHbIe, MOKa3aTeIbHBIE U 24 |
norapuMUUecKre HEPaBeHCTBA.
5 KowmrmiekcHbie yncna. 10 1
HarypanbHble 1 1esnbie yucna. 10 1
CHcTeMBbl pallHOHATBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX 12 1
YPAaBHEHUM.
8 3ajauun ¢ mapameTpamH. 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATHU3aIIHS 2 )
3HaHUH.
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne uudgposbie
W Tema ypoka Beero Konrtpoabnbie | IlpakTnyeckue N ——
padoThI padoThI pecypenI
| MHOXECTBO, OIepaIuy HajJl MHOKECTBAaMH U MX |
CBOIICTBA.
2 Juarpammsl Ditniepa-BenHa. 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO |
anmapara JJisi pelIeHHs 3a/1a4.
Panmonaneabie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIE IPOOU, TIPOLICHTHI, OECKOHEYHBIE 1
HNEepUOIUYECKUe IPOOH.
Parmmmonansueie unciaa. OOBIKHOBEHHBIC U
5 JECSATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
HNEepUOIUIECcKre IPOOH.
6 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHHUs |
MPUKJIAIHBIX 337a4.
- [Ipumenenne qpobeii ¥ MPOIEHTOB ISl PEIICHUS |
MPHUKIIAIHBIX 3a7a4.
2 JlewicTBuTenpHbIe Ynca. ParinonanbHbIe U 1
MPpALMOHATIbHBIE YHCTIA.
9 ApudmeTnueckue onepauu c |
JIEUCTBUTEIIEHBIMH YHCIIAMH.
10 Monyib TeUCTBUTEIBHOTO YHUCIIA U €T0 |
CBOICTBA.
11 [TpuGnuxEHHbIe BEIYUCICHUS, TPaBUIIA 1




OKpPYTJICHUS, IPUKHUIKA U OLICHKA pe3ysIbTaTa
BBIYHUCIIEHUN.

OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palOHaIbHBIX YPABHEHHUN U HEPABEHCTB.

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
paloOHaIbHBIX YPABHEHUM U HEPABEHCTB.

14 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO-
PalMOHATIbHBIX YpaBHEHUI U HEPABEHCTB.
MHorowieHsl OT OHOU NepeMeHHou. Jlenenue

15 MHOT'O4JIEHa HaA MHOTOUJIEH C OCTATKOM.
Teopema be3sy.

16 MHorouieHsl ¢ LelbIMU KO3 UIIMEHTaMHU.
Teopema Buera.

17 Pemenne cucreM TMHENHBIX YpaBHEHUM.

18 Pemenne cucreM IMHENHBIX YpaBHEHUM.
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.

19 Ornpenenurens MaTpHUILLI 2%X2, €ero
TEOMETPUYECKHUN CMBICIT M CBOWCTBA;
BBIYNCIICHHE €r0 3HAYCHMUS.

Onpenenurtens MaTPUIBI 2X2, €ro

20 T€OMETPUYECKHI CMBICI U CBOWCTBA,
BBIYKCIICHHE €r0 3HAYCHMUS.

71 [IpuMeHeHne onpenenuTes s peleHus
CHCTEMBI JINHENHBIX YPaBHEHHU.

2 Pemenne npuknaaHbIxX 3aa4 ¢ IOMOILBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU.

73 Pemenue npuknaaHbIxX 3aa4 ¢ IOMOILBIO

CUCTEMBI JINHEWHBIX YPAaBHEHU.




KonTtponsnas pabdora: "PanmonanbHeie

24 ypaBHEHHU U HepaBeHCTBA. CHUCTEMBI TMHEWHBIX
ypaBHEHUI".

25 OyHKIHs, crocoObl 3aaanus GyHKIUU. B3anMuo
obpatubie pyHkiuu. Kommosunus GyHKITUH.

2% I'padux Gyakmmu. IaemMeHTapHBIC
npeoOpazoBanus rpauKoB QyHKIUH.
OO6nacTp ornpeesieHUs] U MHOXKECTBO 3HAaUEHU I

27 ¢ynkunu. Hymu pynakuuu. [IpomexxyTku 3HaK
IIOCTOSIHCTBA.
Yérnsie n HeuétHbIe QyHKIMH. [lepuomnaeckue

28 ¢yukun. [IpoMeKyTK MOHOTOHHOCTHU
byHKLINN.
MaxkcuMyMbl 1 MUHUMYMBI (YHKIIH.

29 Haubonrpiiee n HaumeHblliee 3Ha4eHHe (PyHKIUN
Ha MIPOMEXYTKE.

30 JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS
(GyHKIIH.

a1 DeMEeHTapHOE UCCIIEJOBAaHUE U TIOCTPOEHUE
rpadukoB 3TUX QyHKUIUH.

1 DneMEeHTapHOE UCCIIEJOBAaHUE U ITOCTPOEHUE
rpaduKoB 3TUX QYHKIUH.

13 CreneHs ¢ 1ensIM nokazaTteseM. bunom
HeroToHa.

34 CrerneHn c 11e16IM IOKa3areiieM. bunom
Herotona.

35 CrenenHast GyHKLUS C HATYPAIbHBIM U IIEITBIM

nokazateneM. E€ cBolicTBa u rpaduk.




Kontponbnas padora: "Crenennas ¢pynknus. E€

36
cBo¥icTBa U rpaduk".

37 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH
Y €ro CBOMCTBA.

38 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU
U €ro CBOMCTBA.

39 [TpeoOpa3oBaHus YUCTOBBIX BHIPAKEHUH,
COJIEpIKalINX CTEIEHU U KOPHHU.

40 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
coJIepXkKalIuX CTEIIEHU U KOPHHU.

41 [TpeoOpa3oBaHus YUCTOBBIX BHIPAKEHUH,
COJIEpIKalNX CTEIEHU U KOPHU.

42 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PELICHUS UPPALIMOHAIIBHBIX YPaBHEHUM.

43 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE
METO/Ibl PELICHUS UPPALIMOHAIIBHBIX YPaBHEHUM.

44 Hppaunonanshbie ypaBHeHHs. OCHOBHBIE
METO/IbI PEIICHUS UPPALTMOHAIBHBIX YPaBHEHUMN.

45 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
HPPALMOHATIBHBIX YPABHEHUH.

46 PaBHOCWIIBHBIC TIEPEXOBI B PEIICHUN
HPPALMOHATBHBIX YPaBHEHUM.

47 PaBHOCHIIBHBIE TIEPEXOBI B PELLICHUN
HUPpALMOHATFHBIX YPaBHEHUH.

43 PaBHOCWIIBHBIC TIEPEXOBI B PEIICHUN
HPPALMOHATBHBIX YPABHEHUH.

49 CgoiicTBa u rpadUK KOPHS N-OM CTENEHU KaK

GbyHKIIMA 00paTHOM CTENICHU C HAaTyPaJIbHBIM




IIOKa3aTcCJICM.

CgoiicTBa u rpaduKk KOpHS N-0i CTETIEHU KaK

50 (GyHKIMU 0OpaTHOH CTENEHU C HATYPAIbHBIM
IIOKA3aTeJIEM.
Kontpoinbhas padora: "CBoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHeHus".

57 Crenensb ¢ palMOHaIbHBIM IOKA3aTENIEM U €€
CBOMCTBA.

53 Crenensb ¢ paliMoHaJIbHBIM IOKa3aTeNIeM U €€
CBOICTBA.

54 CreneHsb ¢ palMoOHaIbHBIM IOKA3aTENIEM U €€
CBOMCTBA.

55 [Toka3zarenbHas (pyHKIMA, €€ CBOWCTBA U TpadUK.

56 Hcnonb3oBanue rpaduka GyHKIMU I peLIeHUs
YpaBHEHUM.

57 Ucnonp3oBanue rpaduka QyHKINU U1 peIIeHUs
YpaBHEHUM.

53 [ToxazarenbHble ypaBHEHHUS. OCHOBHBIE METOBI
pelleHus OKa3aTeNbHbIX YPABHEHUH.

59 [Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI
pellIeHus OKa3aTeNbHbIX YPABHEHUH.

60 [ToxazarenbHble ypaBHEeHHS. OCHOBHBIE METOIbI
pEILIEHNUs TOKA3aTENbHbIX YPABHEHUH.

61 KonTtponbHas padora: "[lokazaTensHas
dbynaknus. [TokazaTenpHbIe ypaBHEHUS'".

62 Jlorapudm uncna. CoiicTa norapudma.

63 Jlorapudm uncna. CoiicTa norapudma.




64 Jlorapudm uncna. CoiictBa norapudma.

65 JlecaTudHbIe U HaTypaJIbHBIC JIOTAPU(PMBI.

66 JlecsaTHuHBIC U HATYpAJIbHBIC JIOTAPU(PMBI.

67 [Ipeo6pa3oBanue BbIpaKeHUM, COAEPIKAILINX
Jorapu@Mel.

68 [TpeoOpa3oBaHue BbIpaKeHUI, COEpKALINX
Jorapu@Mel.

69 [Ipeo6pa3oBanue BelpakeHU, COAEPIKAIINX
Jorapu@Mel.

70 Jlorapudgmuueckas GyHKIMs, €€ CBOWCTBA U
rpaduk.

71 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U
rpaduxk.

7 Wcnonp3oBanue rpaduka QyHKINU U1 pelIeHUs
YpaBHEHUM.

73 Ucnonp3oBanue rpaduka QyHKINUU U1 pelIeHUs
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl PelIeHuUs JTorapuGMUIECKUX
YpaBHEHUM.
Jlorapugmuueckue ypaBHeHUs. OCHOBHbBIE

75 METO/Ibl PELLIEHUS JIOTapU(PMUIECKIX
YpaBHEHUM.
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

76 METO/Ibl pelIeHus JorapuGMUIECKUX
YpaBHEHUM.
PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN

77

JorapupMUUECKUX ypaBHEHUN




PaBHOCHIBEHEIC NEPEX0bl B pCUHICHUHN

78 JOrapu(PMHUUECKUX YPAaBHEHHIA. !

79 KonTponpHas padora: "Jlorapudmudeckas |
dbynakuust. Jlorapudpmuueckue ypaBHeHuUs".

20 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC |
YHCIIOBOTO apTyMEHTA.

31 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC |
YHCIIOBOTO apTyMEHTA.

2 APKCHHYC, apKKOCHHYC M aPKTaHT€HC YHCIOBOTO |
apryMeHTa.

23 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOIO |
apryMeHTa.
TpuronomeTrpuveckass OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKUX (PYHKIIMH 1
YHCIIOBOTO apTryMEHTAa.
TpuronomeTpuveckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPUYECKUX (PYHKIIUI 1
YHCIIOBOTO apTyMEHTA.

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI. 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI. 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI. 1

89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI. 1

90 [IpeobpazoBaHne TPUTOHOMETPUYECKHUX 1
BBIPaKECHU.

01 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPa)KEHUI.

9 [IpeobpazoBanne TPUTOHOMETPUYECKHUX 1

BBIPAKCHU.




[TpeobpazoBaHre TPUTOHOMETPHUECKUX

93 . 1
BBIPAKECHHUIA.

94 Pemienne TpUroHOMETpUYECKUX YPABHEHUM. 1

95 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUH. 1

96 Pemenue TpuroHoMeTpUYECKUX YPAaBHEHUM. 1

97 Pemenne TpUroHOMETpUYECKUX YpPAaBHEHUM. 1

98 Pemenue TpuroHOMeTpUYECKUX YPABHEHUM. 1

99 Pelienne TpUroHOMETPUYECKUX YPaBHEHUM. 1

100 Pemienne TpUroHOMETpUYECKUX YPaBHEHUM. 1
KoHTpoinbHas padorta: "Tpuronomerprudeckue

101 BBIPOKECHHS M TPUTOHOMETPUYCCKHE 1
ypaBHeHus".
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 IOCJIEA0BaTENbHOCTEN. MeTo1 MaTeMaTUYeCKOU 1
WHIYKIIHH.
MoOHOTOHHBIE ¥ OTPAaHUYECHHBIC

103 nocJieIoBaTeIbHOCTH. VicTopus ananuza 1
0ECKOHEUHO MaJIbIX.

104 Apudmernueckast mporpeccus. 1

105 I'eomeTpuyeckas nporpeccus. 1

106 BeckoneuHo yObIBarolas reoMeTpruecKas |
porpeccusi.

107 CymMma OeckOHEYHO yOBIBaroIIeH |
F€OMETPUUECKOM MPOTrPECCHH.

108 JIMHEHbIN 1 KCIIOHEHIMATBHBINA pocT. Yucso e. |
@®opMmyia CI0KHBIX TPOLIEHTOB.

109 JIMHENHBIN U 3KCIIOHEHIMAIBHBINA pocT. Hucmo e. 1




DopMyiia CII0KHBIX IIPOLIEHTOB.

Hcnons3oBanne IIporpecCuun IJisd peuiCHus

1o pEalIbHBIX 3aJa4 IIPUKIIAHOTO XapaKkTepa. !

11 Kontpoinbnas padora: "IlocnenoBaTenbHOCTH U |
nporpeccun’.

112 HenpeposiBHbIe PYHKIIUN U UX CBOWCTBA. 1

13 Touka pa3pbiBa. ACUMITOTHI I'padUKOB |
GyHKINH.

114 CaotlicTBa (yHKIIMIT HETIPEPHIBHBIX HA OTPE3KeE. 1

115 CpoiicTBa pyHKIMH HETIPEPHIBHBIX HAa OTPE3KE. 1

116 MeTo1 HHTEepBaJIOB J1JIsl pELICHUS] HEPABEHCTB. 1

117 Meroa UHTEPBAJIOB AJIs PELICHUS HEPABEHCTB. 1

118 Meroza UHTEPBAIIOB [JI PELICHUS HEPABEHCTB. 1

119 [IpumeHeHne cBONCTB HENPEPHIBHBIX (DYHKIIMH |
JUISl pEILICHUS 3a]1a4.

120 [TpuMeHeHne CBOICTB HEMPEPHIBHBIX (DYHKIIMH |
JUISI peIlIeHUs 3a]1a4.

121 ITepBas u BTopas Npou3BOAHbIE (QYHKIIMH. 1

122 Omnpenenenue, reoMeTpUIECKHI CMBICIT |
MIPOU3BOTHOM.

123 OHpCI[eJIeHI/If:, bu3HYECKUN CMBICI 1
MIPOU3BOTHOM.

124 VYpaBHeHHe KacaTeabHOU K rpadUKy QyHKIIHH. 1

125 VYpaBHeHHe KacaTeabHOU K rpaduKy QYHKIIHH. 1

126 [Ipou3BoaHbIE TIEMEHTAPHBIX (PYHKITUI. 1

127 [Ipou3BoaHbIE TIEMEHTAPHBIX (PYHKITHI. 1

128 IIponsBoHas cymMMBI, IPOU3BEACHHUS, YACTHOTO 1




¥ KOMIO3UIIUU (PYHKITHHA.

HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUSA, YaCTHOI'O

129 . 1
Y KOMIO3UINU QYHKITUH.
130 [TpousBoHAst CYMMBI, TPOU3BEACHUS, YACTHOTO |
¥ KOMITO3UIMU (PYHKIUH.
131 KonTtponsHas padora: "IIpousBogHas’. 1 1
132 [ToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIIHS |
3HaHUi: "YpaBHeHuUs".
133 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3AITUS |
3HaHui: "Oyukun".
134 Hroroas koHTpoIbHAs paboTa. 1 1
135 HroroBasi KOHTpoOJIbHAs paboTa. 1 1
136 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3AIIHS |
3HAHWH.
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne uudposeie
. Tema ypoka Beero Konrpoabusie | Ilpakruueckue o0pasoBaTe/bHbIE
padoThl padoThl pecypebi
| [IpuMmeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO |
(GyHKIIUI Ha MOHOTOHHOCTH M 9KCTPEMYMBI.
) [IpuMmeHeHne MPOU3BOTHON K HCCIIETOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI.
3 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO |

(GbyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI.




HpI/IMeHeHI/IC HpOHSBOI[HOﬁ K UCCIICJOBAHHUIO

4 (GyHKIMH HAa MOHOTOHHOCTD U 3KCTPEMYMBI.
5 IIpuMeHeHne MPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTbD U 3KCTPEMYMBI.
6 IIpumeHeHne MPONU3BOJHON K HCCIIEIOBAHUIO
(GyHKIMH HAa MOHOTOHHOCTD U 3KCTPEMYMBI.
7 HaxoxxaeHune HarnOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpE3KeE.
g Haxoxxnenne HanOoJbIIero ¥ HANMEHBIIETO
3HAa4YeHUs HETIPEPhIBHOM (DYHKIIMU Ha OTpE3Ke.
9 HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpPE3KeE.
10 Haxoxaenne HaubosbIIero 1 HAMMEHbILIETO
3Ha4YeHUs HeTIPEPhIBHOM (DYHKIIMU Ha OTpeE3Ke.
1 Haxoxaenne HaubobIIero 1 HAMMEHbILIETO
3Ha4YeHUs HeTIPEphIBHOM (DYHKIIMU Ha OTpeE3Ke.
12 HaxoxxneHne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpE3KeE.
13 [IpuMeHeHne MPON3BOIHOM JIs1 HAXOKACHUS
HaWIY4ILEro peueHys B IPUKIaJAHbIX 33]a4ax.
14 [TpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWIY4ILEro peleHus B IPUKIAJAHbIX 3a/1a4ax.
[IpuMeHeHne MPOU3BOHOM IS OIIPENEICHUS
15 CKOPOCTH M YCKOPEHUS IIpoLecca, 3aJaHHOIO
¢bopmyIoit unu rpaduxom.
IIpuMeHeHre TPOU3BOHON JIJIS ONIPENECIICHUS
16 CKOpPOCTH M YCKOPEHHS MpoLecca, 3aJaHHOTO

dbopmyoit unu rpaduxom.




17 Komnozunust GyHKImii.

18 Komnozunus GyHKImii.

19 Kommosurus ¢hyHKIHA.

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH.

71 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH.

” Kontponbnas padora: "Hccnenoanue GpyHkimit
C TIOMOIIIBIO MPOU3BOTHOM".

7 ITepBooOpasHasi, 0CHOBHOE CBOICTBO
[IepBOOOPA3HBIX.

24 [TepBooOpazHbie 3eMEHTapHBIX (QYHKIUH.
[IpaBuiia Hax0Xk/1€HNS IEPBOOOPA3HBIX.

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
ITpaBuia HaX0XXJIEHHUS IEPBOOOPA3HBIX.

26 HHurerpai. I'eoMeTpu4eCKU CMBICII HHTErpajia

7 Brruncnenue onpenien€HHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuna.

)3 Brruncnenue onpenenéHHOro HHTErpaa mno
¢dopmyne Herorona-Jleitbnuna.

) [IpumeHneHue nuHTerpana g HaX0XKACHUS

? IUIOIIAJIeH MIOCKUX (QuUryp.

30 [IpumeHneHue nuHTerpana g HaX0XKACHUS
00BEMOB reOMETPUUECKUX TEl.

31 [Ipumeps! pemenuii qud depeHanTbHbIX
YpaBHEHUH.

32 [Tpumeps! pemennii nuddepeHnanbHbIX




YpPaBHEHUU.

33

MaremaTHueckoe MOJeTUPOBAHIE PEATbHBIX
MIPOIIECCOB € MOMOUIBIO TU( P epeHITHATHHBIX
YpaBHEHU.

34

Kontponbnas padora: "IlepBooOpa3Has u
uHTerpan”.

35

Tpuronomerpuueckue GyHKIUHU, UX CBOWCTBA U
rpadukH.

36

Tpuronomerpuveckne QyHKIIUH, UX CBOWCTBA U
rpaduKkH.

37

Tpuronomerpuueckue QyHKIUHU, UX CBOWCTBA U
rpadukH.

38

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U
rpaduKu.

39

Tpuronomerpuueckre GpyHKIUH, UX CBOWCTBA U
rpadukH.

40

OT60p KOpHEHN TPUTOHOMETPUUECKHIX
ypaBHEHUH C OMOIIbIO TPUTOHOMETPHYECKOH
OKPYKHOCTH.

41

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPAaBHEHUH € TOMOIIBK TPUTOHOMETPUUECKON
OKPY>KHOCTH.

42

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH € TOMOIIBI TPUTOHOMETPUUECKON
OKPY’KHOCTH.

43

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH.




44 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB. 1

45 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB. 1

46 Pemienue TpUroHOMEeTpUUECKUX HEPABEHCTB. 1

47 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB. 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYCCKUX (PYHKITUH. 1
Tpuronomerpuyeckue HepaBeHCTBA".

49 OCHOBHBIE METO/IbI PEIICHMSI [T0KA3aTEIbHBIX |
HEPaBEHCTB.

50 OcCHOBHBIE METO/IbI PEIICHHUSI TOKA3aTeIbHBIX |
HEPaBEHCTB.

51 OcCHOBHBIE METO/IbI PEIICHHUS TOKA3aTeIbHBIX |
HEPABEHCTB.

57 OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX |
HEPABEHCTB.

53 OCHOBHbBIE METO/IbI PELICHHUS JIOTapU(PMUIECKUX |
HEPABEHCTB.

54 OCHOBHbBIE METO/IbI PELICHHUS JIOTapU(PMUIECKUX |
HEPaBEHCTB.

55 OCHOBHBIE METO/IbI PEIICHHUS JJoTapUPMHUUECKUX 1
HEPaBEHCTB.

56 OCHOBHBIE METO/IbI PELICHHUS JIOTapU(PMUIECKUX |
HEPABEHCTB.

57 OCHOBHBIE METO/IbI PELIEHUS NPPALMOHATIBHBIX 1
HEPABEHCTB.

53 OCHOBHBIE METO/IbI PEIICHUS UPPALUOHATIBHBIX 1

HEPaBEHCTB.




OcCHOBHEBIE MCTOABI pCHICHUA UPppallluOHAJIBHBIX

59
HEPABEHCTB.

60 OCHOBHBIE METO/1bI PELIEHUS UPPALMOHATIBHBIX
HEPaBEHCTB.

61 I'padmyeckue MeToabl pemeHus
UppaLMOHAIIbHBIX YpaBHEHUI.

2 I'padmyeckue MeToabl pemeHus
HppaLMOHAIIbHBIX YPaBHEHUH.

63 I'padrueckue METOABI peIIeHUS TOKa3aTeIbHBIX
YpaBHEHUH.

64 I'padmyeckue MeToIbI pelIeHUs TOKa3aTEIbHBIX
HEPAaBEHCTB.

65 I'padnueckue MeToabl pereHus
norapu(MHUUECKUX YpaBHEHHH.

66 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB.

67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUUECKUX HEPABEHCTB.

68 I'padnyueckue MeTo1bl pelIeHns NOKa3aTeNbHbIX
1 JTorapu(pMUYECKUX YpaBHEHHIA.

69 I'padrueckue MeTo1bI pelIeHrs TOKa3aTENbHbIX
1 JTorapu(pMUYECKUX YPaBHEHHIA.

70 I'paduueckue METOABI peIIeH!s TOKa3aTeIbHBIX
1 orapu(pMUYECKUX HEPABEHCTB.

71 I'padueckue MeToIbI pelIeHNs TOKa3aTENbHbIX
U JIorapu()MUIECKUX HEPABEHCTB.

7 Kontponbnas padota: "UpparnmonaibHbie,

MoKa3aTeabHbIE U JJorapupMuueckue




HepaBeHCTBa".

KommiekcHbie uucna. Anredpanyeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMIUIEKCHOTO YHCJIA.
KommiekcHbie ynciia. AnreOpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIUIEKCHOTO YHCJIA.

75 Apudmernueckue onepanuy ¢ KOMILIEKCHbIMU
YHCIIaMU.

76 Apudmernaeckue onepanyun ¢ KOMIIIEKCHBIMU
YK CIIAMHU.

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWHATHOM INIOCKOCTH.

73 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAWHATHOM INIOCKOCTH.

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHCIIa.

20 ®opmyna Myaspa. KopHu n-oit ctenesu u3
KOMIUIEKCHOTO YHCIIA.

31 [IpuMeHeHnEe KOMIUIEKCHBIX YNCEN ISl pELIEHUS
(bU3NYECKUX U TEOMETPUUYECKHX 3aj1au.

82 KonrtponsHas pabdora: "KomrmiekcHble uncina'.

83 HarypanbeHble u 1ienbie ynca.

84 HarypanbHble U 1ienble yncia.

25 [IpumeneHne npU3HAKOB JEIUMOCTH LIETBIX
qucel.

36 [IpumeHeHne TpU3HAKOB JEIUMOCTH LIETBIX

YHUCCII.




HpI/IMeHeHI/IC IIPHU3HAKOB ACIMMOCTH L ECIbIX

87 gucen: HOJl u HOK.

28 [IpumeHneHne NpU3HAKOB JEIUMOCTH LIETBIX
yucen: HOJl u HOK.

29 [IpuMeHeHne MPU3HAKOB IETUMOCTH LIEJIBIX
YHCEeJl: OCTaTKU 110 MOJYJIIO.

90 [IpuMeHeHne MPU3HAKOB IETUMOCTH LIEJIBIX
YKCEeJl: OCTaTKU 10 MOJYJIIO.
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 yycen: anroput™ EBkinia juist penieHus 3aaad B
LEJIBIX YUCIIAX.

92 KonTponbnas pabota: "Teopus nensix uncen'.

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBHSI.

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBHSI.

05 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHU.

96 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTE UppallOHAIbHBIX YPAaBHEHUH.

97 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX yPaBHEHUIA.

08 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHbIX ypaBHEHUI.

99 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(pMUUECKUX YPAaBHECHUH.

100 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

COBOKYITHOCTEH JOTapu(hMHUUECKUX YPaBHEHUH.




HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MaTEMaTUUYCCKHUX 3aJ1a4d U 3aJiad U3 pa3IudHbIX

101 obJacTell HAyKu U peaIbHON KU3HH,
UHTEPIIPETALMS [TOJIyYEHHBIX PE3YyJIbTaTOB.
[IpumeHneHne CUCTEM K pELIEHUIO

102 MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U peallbHOM JKU3HH,
UHTEPIIPETALMS TOJIyYEHHBIX PE3YyJIbTaTOB.
[IpumeHeHre HEPaBEHCTB K PEIICHUIO

103 MaTEeMaTUYECKUX 3aa4 ¥ 3a/1a4 U3 pa3In4HbIX
o0racTell HAyKH U peallbHOM JKU3HH,
MHTEpIIpETALMS [TOJIyY€HHBIX PE3YyIbTaTOB.
Kontposnbnas pabora: "Cucremsi

104 palOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapUPMHUUECKUX
ypaBHEHHUN".

105 PanvoHaneHbIE ypaBHEHHS ¢ TapaMeTpamH.

106 PaunoHansHbIE HEPABEHCTBA C ITApaMeTpaMUu.

107 PanyoHaneHbIE CHCTEMBI C TAPAMETPAMH.

108 WppanmonanbHble ypaBHEHUS, HEPAaBEHCTBA C
napaMeTpami.

109 HppanmoHanbHbIE CUCTEMBI C TAPAMETPAMH.

110 IlokazarenbHble ypaBHEHMS, HEPABEHCTBA C
rapaMeTpami.

111 ITokasaTenbHbIE CUCTEMBI C IIApAMETPaMU.

112 Jlorapudmuueckue ypaBHEHHsI, HEPABEHCTBA C
napaMeTpamH.

113 JlorapupMuueckre CHCTEMBI C TapaMeTPaMH.




Tpuronomerpuyeckue ypaBHEHHUS C

114
napaMeTpamH.

115 Tpuronomerpuyeckue HepaBeHCTBa €
napaMeTpami.

116 TpuroHomMeTpru4ecKre CUCTEMBI C MapamMeTpaMHU.
[TocTpoenue u ucciaenoBaHuEe MaTEMaTHIECKUX

117 MOZEJIEH PEAIBHBIX CUTYALMI C IIOMOLIBIO
ypaBHEHUH C MMapaMeTpaMHu.
[TocTpoenue u uccieqoBaHne MaTEMaTUYECKUX

118 MOJEJIEN peabHbIX CUTYALMil C IOMOUIBIO
CUCTEM YPAaBHEHMI C apaMeTpaMH.
[TocTpoenue u ucciaenoBaHuEe MAaTEMaTHIECKIX

119 MOZEJIEH PEAIbHBIX CUTYALUH C IIOMOIIBIO
CHCTEM YpaBHEHUH ¢ mapaMeTpaMHu.

120 KonTponbhas pabota: "3anauu ¢ napamerpamu’.

121 [ToBTOpeHue, 00001IeHNE, CUCTEMATU3AITHS
3HaHUM: "YpaBHeHus".

122 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHUs. CUCTEMBI ypaBHEHHN".

123 [ToBTOpeHue, 006001IeHNE, CUCTEMATHU3AITHS
3HaHuil: "HepaBencrsa'.

124 [ToBTOpeHue, 00001IeHIE, CUCTEMATHU3AIIHS

3HaHuil: "HepaBencrsa'.




3HaHui: "[IpousBoaHas u e€ npuMeHeHue".
125 [ToBTOpEeHME, 0000IICHUE, CUCTEMATH3AITUS |
3HaHui: "[IpousBoaHas u e€ npuMeHeHue".
126 [ToBTOpEeHME, 0000IICHUE, CUCTEMATH3AITUS |
3HaHui: "[IpousBosHas u e€ npuMeHeHue".
127 [ToBTOpeHME, 0000IIEHUE, CUCTEMATH3AIIHS |
3HaHui: "VIHTerpan u ero npuMeHeHue" .
128 [ToBTOpEeHME, 0000IICHUE, CUCTEMATH3AIUS |
3HaHui: "OyHkuun".
129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL |
3HaHui: "OyHkun".
130 Hroroas koHTpoIbHAsS padoTa. 1 1
131 Hroroas koHTpoIBHAS padoTa. 1 1
132 [ToBTOpenue, 06001IEHNE, CUCTEMATU3AIUS |
3HaHUM.
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 10
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