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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIIEIYIOIIME COJIepKAaTeIbHO-MEeTouYeckue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHMYeCKUX AWCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJETh peabHOM
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHHUS «YWcia W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIOMINX B CeOS MCIOJIb30BaHUE Pa3ITUIHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METHUCCKUE OTEepaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaT€MaTUKU KaK HayKd U €€ poyu B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3aaad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTelibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga  MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHUYECKOIO H
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr 3(QQEeKTUBHbIE HHCTPYMEHTBI JUIsl pELIEHUs MPAaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHouH,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojep:kaTeabHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAaHUIO aHATIOTHA.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CIOXHBIX (YHKIWWA, OMPENeNsiTh WX HauOONbIINE W HAWMEHBIINE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4llee pPEIICHHE B TMPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKM B HayKe, TEXHUKEe U HcKyccTBe. OOydaromuecs: y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MpWIOXKeHUs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEOBAHUE OMNpeeTEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHYECKOT'O MBIIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEAOBAHMS D3TUX MOJENIed C TIOMOUIBIO armapaTta ajiredopbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3aJad  OoOydYaroluecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YyUEHHUs BCeX TeM yueOHOro Kypca «Anrebpa u Havana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanvoHanbHble YW UPpalMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM mnokaszateneMm. bunom Herlotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBLHBIM MTOKA3aTEIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUsl. YPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  LeIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHUS MOKa3aTEIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellleHne TPUroHOMETpUIECKUX YPABHEHH.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PeleHne NpuKIagHbIX 3a4ad C IOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajibHbIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajlu3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUUECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUMM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOonbllero M HAaMMEHBLIErO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBoOOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHa  POCCHICKOro  OOIIecTBa,  MpeJCTaBlIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3NUecKas aKTUBHOCTD), (DU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBLHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh HH(POPMALIUIO, TPEICTaBIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHsS 3a/la4dH, BEIOUPATh CIOCOO PEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediiekcud Kak  OCO3HaHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThbcsi, OOCYKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATH CBOM JECUCTBHUS C APYTUMHU YI€HAMU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JTEHCTBUTEIHLHOTO YHCTIA;

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIIBHBIM MTOKa3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSATh METOJ HWHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
J€JICHHE MHOTOYJICHA Ha MHOT'OWIEH C OCTaTKoOM, Teopemy be3dy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUM,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIONb30BAHUEM aIllapaTa anreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OOJACTH OMPEEICHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HaYeHHEe QYHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa M rpadWKd, HMCIOIB30BaTh MX TpaduKud I pEIICHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBbIX NMPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLUATBHBIA POCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTAaBICHHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIBbHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (PYHKLMS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJis ONMUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
yYpaBHEHUS 1 HEPABEHCTBA.

K konmy o60yuenuss B11 Kjacce oOydYaromiuiicss MONMYYUT CHEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATh TMOHATUSMH: HATypaJlbHOE M I1IEJ0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM TMIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJICIM C KCIOJIb30BAaHMEM arapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHUYECKHe oO0pa3bl ypaBHEHUH M  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOAHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeIeHUs] CKOPOCTH M YCKOPEHHs TMpoliecca, 3aJaHHOTO GOpMyIon WIu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOUIAAN IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne i/ HaumenoBanuepa3sjesioB u KosnuyectBouacos DileKTpoHHBIe (LU(POBLIE)
TeMIIPOrpaMMBbl Bcero o0pa3oBaTe/bHbIEpeCypPChI
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24
HEpaBEHCTBA.
CucreMblUTMHEHHBIXYpaBHEHHUH
5 Oynkuuu U rpaduku. CreneHHas QyHKINS 12
C IIeJIBIM MTOKa3aTeaeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15
HppanmonanbsHbleypaBHEHUS
4 [TokazarenpHasGyHKIIHS. 10
[TokazaTenbHbICypaBHEHUS
5 JlorapudmuaeckashyHKIIHS. 18
JlorapudmuueckueypaBHEeHUS
5 TpuronomeTpruyeCKUEBBIPAKEHUS U 99
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U POTPECCHH 10
8 HenpepriBubiepynkiuu. [Iponssoanas 20
9 [ToBTOpEHME, 0606111er16, 5
cUCTeMaTHU3alsI3HaHUu N
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 UccnenoBanue q)yHKuHI:”I c 99 1
MTOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hasi U MHTET AT 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢bynknuit. TpuroHoMeTpruecKue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U 24 1
norapu(pMUIecKue HEpaBEHCTBA
KommnekcHpieunca 10
HarypanbsHbie u niensieuncia 10
CucTeMbl palMoOHAIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(MUYECKUX ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o6meHj/Ie, 16 5
cucTeMaTH3alMsI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoanvecTBouacon
Temaypoxka DJIeKTPOHHBbIeNN(PPOBBICOOPA30BATEIbHBIEPECYPCHI
n/n Bcero

1 [[MHOkeCTBO, OTepaliuy HaJ MHOKECTBAMH M UX 1
CBOICTBa

2 Huarpammeiditnepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arrapara 1
JUTS peIIeHUs 3a/1a4
Parmmmonansueie ynciaa. OOBIKHOBEHHBIE U

4 JeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEUHbIE 1
MePUOANIECKUE APOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH

5 [Ipumenenue npoOeid ¥ MPOLIEHTOB ISl PELICHUS 1
MPUKIIATHBIX 33]1a4

7 [Ipumenenue npoOeid ¥ MPOLIEHTOB IS PELICHUS 1
MPUKIIATHBIX 33]1a4

8 JlelicTBuTenbHBIC Yynciia. ParmonaabHbIe U 1
HppaMOHAJIbHBIE YHCIIa

9 ApudmMeTnueckue orneparuu ¢ AeHCTBUTEIbHBIMHU 1
YHCIIaMU

10 Monynb AeMCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1

1 [TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYTIICHHUS, 1

MpUKKUIKA U OLICHKA pE3yJIbTaTa BBIYHCICHUN




OCHOBHBIE METO/IbI PEIIEHHS LIEbIX U IPOOHO-

12 palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIETBbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorouneHsl 0T OJHON epeMeHHoM. Jlenenne

15 MHOT'OYJIEHA HA MHOTOYIEH C OCTATKOM.
Teopemabesy

16 MHorousneHsl ¢ 1easiMu ko3 duiinentamu. Teopema
Buera

17 PemrennecncreMIIMHEHBIXypaBHEHAN

18 PemrennecncreMIIMHEHBIXypaBHEHAN
Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHUH.

19 OnpenenuTens MaTPUITLI 2X2, €ro TEOMETPUICCKUIT
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €r0 3HAUECHUS

20 Onpenenurenb MaTPUILBI 2X2, €r0 Te€OMETPUIYECKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

21 [IpumeHneHue onpenenuTens i peleHus: CHCTEMbI
JIMHEHHBIX YpaBHCHUH

99 Pemienne npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

93 Pemienune npukiagHbIX 3a7a4 ¢ MIOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTponpHas pabota: "PanmoHanbHbele ypaBHEHUS U
HepaBeHCTBa. CUCTEMBUIMHENHBIXypaBHEHUI"

o5 OyHKIMA, criocoObl 3a1auus GyHkuuu. BzanmHo

oOparusle ¢pyHkiun. Komnosuuusadynkunit




I'paduk GyHkMu. DneMeHTapHBIC TPEOOPaA3OBAHUS

26 .
rpaduKoB QYHKITHIA
OO6uactb onpeesieHnsi 1 MHOYKECTBO 3HAUYCHUN

27 ¢bynkuuu. Hymu ¢pyskinun. [IpomexyTku 3HaK
MIOCTOSIHCTBA

28 Yérusie u Heu€THeie pyHkuuu. [leproamueckue
¢yskun. [IpoMexxyTKUMOHOTOHHOCTU(YHKINN

29 MaxkcuMyMbl 1 MUHUMYMBI QyHKIMK. Hanbonbiiee
1 HauMeHblIllee 3HaUeHHe (PyHKIUU Ha POMEKYTKE

30 Jluneiinas, kBaJpaTuyHas U JpOOHO-TMHEHHAS
byHKIIIN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUH

39 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpaduKOB ATUX PYHKITUI

33 CrereHs ¢ 11eabIM ITokaszareneMm. buaom Herorona

34 CreneHb ¢ LEIbIM IToka3areneM. buaom Herotona

35 CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJBIM
nokaszarenem. E€cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas pynkuus. EE
cBoOlcTBa M rpaduk"”

37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON CTENCHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJZIepKalIuX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHI,




COZACpKaIUX CTCIICHU U KOPHU

[IpeoOpa3oBaHwms YUCIOBBIX BBIPAKCHHIH,

4 COJIepKaluX CTENEHU U KOPHU

42 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE METO/IbI
pEIICHUS UPPANMOHATLHBIX YPABHCHHMA

43 Uppanmonansusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pElICHUS UPPANMOHATLHBIX YPABHCHHMA

44 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pENICHUS UPPANMOHATLHBIX YPABHCHHMA

45 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUHN
HPPAIMOHAIIEHBIX YPAaBHCHHH

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPPAIMOHAIEHBIX YPAaBHCHHH

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHANIbHBIX YPaBHEHHM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANILHBIX YPaBHEHHM
CaoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK

49 (dhyHKIIMHM 0OpaTHOM CTETIEHU C HATypaIbHBIM
roKasaresemM
CpoiicTBa u rpaduK KOpHs N-Oi CTETIEHU KaK

50 (GyHKIMHM 00paTHOM CTENEHHU C HaTypallbHbIM
roKasaresjemM

51 Kontponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-
oif crenenu. MppanroHanbHbIeypaBHEHHS "

59 Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U eé
CBOMCTBA

53 Crenenb C pallMOHAJIBHBIM MOKa3aTeaeM U eé




CBOICTBa

Crenens ¢ palluOHAIBLHBIM [I0KA3aTENEM U €€

54 . 1
CBOCTBa

55 [Toxa3zatenpHast GpyHKIHA, €€ CBOMCTBA U TpaduK 1

56 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUN I pelIeHUs 1
YpaBHEHUU

58 [TokazarenbHbie ypaBHeHUs. OCHOBHBIE METOIbI 1
pEIICHHS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazarensHble ypaBHEeHUSI. OCHOBHBIC METOIbI 1
pEIICHUS MOKa3aTeIbHBIX YPaBHCHUN

50 [TokazarensHbie ypaBHEeHUSI. OCHOBHBIC METOIBI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponbras padota: "[lokazarensHas GyHKIIHS. 1
[TokazarenbHble ypaBHEHUA"

62 Jlorapudmuucna. CoiicTBanorapudma 1

63 Jlorapudmuucna. CoricTBasiorapudma 1

64 Jlorapudmuucna. CoiicTBasorapudma 1

65 JlecsaTnuHbIC M HaTypaIbHBICIOTaPU(PMBbI 1

66 JlecsiTuuHbIe U HATYPATbHBIETOTAPU(PMBI 1

67 [IpeoOpa3oBaHHEeBbIPAKEHUH, 1
COJIepIKaLUXIIOTapUPMBI

68 [IpeoOpazoBaHUEBBIPAKEHUH, 1
COJIepIKaLUXIIOTapUPMBI

69 [IpeoOpa3oBaHUEBBIPAKEHUH, 1

coJiepKalUXI0rapruPpMbl




70

Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U Tpaduk

71 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U Tpaduk

7 Hcnons3oBanue rpaduka QyHKIUA 111 pEHICHUS
YpaBHEHUH

73 Hcnons3oBanue rpaduka GyHKIUU 151 pEHICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUUecKux ypaBHeHUN

76 Jlorapudmuuaeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 KontponbHas padota: "Jlorapudmudeckas hyHKIIHS.
Jlorapudmudeckue ypaBHeHUs"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC YUCIOBOTO
aprymeHra

83 ApKCUHYC, apKKOCHHYC Y ApKTaHI'€HC YUCIIOBOTO
aprymMeHTa

84 Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIICHNE

TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO




aprymeHra

Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIICHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUI YHUCIOBOTO 1
aprymMeHra
86 OCHOBHBICTPHTOHOMETPUYECKUEHOPMYJTBI 1
87 OCHOBHBIETPUTOHOMETPUUECKHE(OPMYITHI 1
88 OCHOBHBICTPHUTOHOMETPUUYECKUEHOPMYJTBI 1
89 OCHOBHBICTPHUTOHOMETPUUYCCKUEHOPMYJTBI 1
90 [IpeoOpa3oBaHUETPUTOHOMETPHUCCKUXBBIPAKCHHIA 1
91 [TpeobpazoBaHUETPUTOHOMETPUUECKUXBBIPAKCHHUI 1
92 [IpeoOpa3oBaHHETPUTOHOMETPHUCCKUXBBIPAKCHHIMA 1
93 [IpeoOpa3oBaHHETPUTOHOMETPHUCCKUXBBIPAKCHHIA 1
94 PemenneTpuroHoMeTpUYECKUXypaBHCHUMA 1
95 PemenneTpuroHoMeTpuYECKUXypaBHCHUMA 1
96 PemenneTpuroHoMeTpUYECKUXypaBHCHUMA 1
97 PemenneTpuroHoMeTpUYECKUXypaBHCHUMA 1
98 PemennerpuroHoMeTpuYECKUXypaBHEHUMA 1
99 PemennerpuroHoMeTpuYECKUXypaBHEHUMA 1
100 PemennerpuroHoMeTpuYECKUXypaBHEHUMA 1
101 KontponbHas padota: "TpuroHoMmeTpudeckue 1
BBIPQKCHUS U TPUTOHOMETPHUECKUE YpaBHEHHS"
ITocenoBaTeNnbHOCTH, CIIOCOOBI 3aaHUs
102 OCJIEI0OBATEILHOCTEN. MeTo1 MaTeMaTUYeCKOI 1
WHIYKIHH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 nociuenoBareabHOCTH. McTopus aHamu3a 6€CKOHEUHO 1

MaJIbIX




104

Apudpmernueckasnporpeccus

105 I'eomerpuueckasnporpeccus

106 BeckoHeuHOyOBIBAIOIIASTEOMETPHYECKASTIPOT PECCHUS 1

107 Cymma OecKkOHEYHO yOBIBAIOIIEH T€OMETPHICCKOM 1
MpOrpeccun

108 JIvHEeHBIN 1 SKCIOHEHIMAIbHBINA pocT. Huclo e. 1
dopmyJia CIOKHBIX TPOLIEHTOB

109 JIvHEeHbIN 1 SKCIOHEHMAIIbHBINA pocT. Yuco e. 1
dopmyJia CIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHne MPOTPECCHH TSl PEIICHUS 1
peanmbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 KonTtponsnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HenpepsiBHbIC PyHKIINN ¥ UX CBOMCTBA 1

113 Touka pa3ppiBa. ACUMNITOTHI TpadUKOB HYHKITUN 1

114 CaoiicTBa (hyHKITUH HENIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (h)yHKIIMH HENIPEPHIBHBIX HA OTPE3KE 1

116 Meto HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

117 Meto HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

118 MeTo HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKITUH [ 1
pelieHus 3aaa4

120 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIIUH 15 1
peleHus 3a1au

121 [lepBas u BTOpas Mpou3BoAHbIE HYHKLIUU 1

122 Omnpenenenne, reOMeTPUYECKUICMBICITIPOU3BOAHOM

123 Onpenenenue, GU3NIECKUHCMBICIITPON3BOIHOM 1




124 VYpaBHeHHe KacaTeNbHON K TpaduKy QyHKIUN 1

125 VYpaBHeHHe KacaTeNbHON K TpaduKy QyHKIUN 1

126 [IpounsBoaHBICIIEMEHTAPHBIX (P YHKIINIA 1

127 [IpounsBoaHBICIIEMEHTAPHBIX (D YHKIINIA 1

128 [Ipou3BoiHAS CyMMBI, TIPOU3BEICHNS, YACTHOTO U 1
KOMMO3UIUU (DYHKITUN

129 [Tpou3BoiHAS CyMMBI, IIPOU3BEICHMSI, YACTHOTO U 1
KOMIMO3UIUU (DYHKITUN

130 [Tpou3BoiHAS CyMMBI, IIPOU3BEICHHMSI, YACTHOTO U 1
KOMTO3HUITUU (DYHKITUH

131 KonTtponsHaspabdora: "IIpousBoanas" 1

132 [ToBTOpeHue, 0600MIIeHNE, CHCTEMAaTH3aIUs 3HAHWUINA 1
"YpaBuenus"

133 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"®yukuun"

134 HroroBaskoHTpoJIbHasipaboTa

135 HroroBaskoHTpoJibHasspaboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIMI3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KVIACC

No KoanuecTBouacos
Temaypoxka DJ1eKTPOHHBbIeNN(PPOBBICOOPA30BATEIbHBIEPECYPCHI
n/n Bcero

1 [IpuMenenne mpou3BOIHOM K MCCIEAOBAHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

9 [IpuMeHeHnne mMpou3BOIHON K UCCIEIOBAHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

3 [IpuMeHeHnne mMpou3BOIHOM K MCCIEAOBAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

4 [IpuMeHnenre mpou3BOIHON K MCCIEIOBAHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

5 [IpuMeHenre mpou3BOTHON K UCCIEIOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI

7 Haxosxaenne HanOoJIbIIEro 1 HaMMEHBIIIEro 1
3HAYCHHS HENMPEPhIBHON (YHKITMH HA OTPE3KE

3 HaxosxaeHnne HanOoJIbIIEro 1 HAaMMEHBIIIETro 1
3HAYCHHS HENMPEPhIBHON (YHKITUU HA OTPE3KE

9 Haxosxaenne HanOOIbIIEro 1 HAaMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIHUU HA OTPE3KE

10 Haxosxaenne HanOOIbIIEro 1 HAaMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIHUU HA OTPE3KE

1 Haxosxaenne HanOOIBIIEr0 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3Ke

12 Haxosxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO 1

3HA4YeHHUs] HEMPEPHIBHON (PYHKIIMH HA OTpE3Ke




[IpumeneHre npou3BOIHOM JUIsl HAXOXKICHUS

13 HaWJTY4YIIEro perieHus: B MPUKIaAHbIX 3aa4ax

14 [IpumeneHre npou3BOIHOM ISl HAXO0XKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax
[IpumeHeHre npoU3BOIHOM JUIsl ONIPEACIICHUS

15 CKOPOCTH M YCKOPEHHS ITpoLecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpuMeHeHne nMpon3BOIHOM ISl OIIPENETICHUS

16 CKOPOCTH M YCKOPEHHMS IIPoLecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnozunusadyakimii

18 KomnozunusdyHkmit

19 KomnozunusdyHkmmit

20 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJAMHATHOMU IIJIOCKOCTH

99 Kontponbras padota: "UccnenoBanue GyHKIUN ¢
MOMOIIbIO TPOU3BOHOM"

93 [TepBooOpaznas,
OCHOBHOECBOMCTBONEPBOOOPA3HBIX

24 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XKIEHUS TEPBOOOPA3HBIX

26 Nurerpain. I'eoMeTpuyecKuiiCMBICIMHTErPAJIA

97 Briuucnenue onpenenéHHOro MHTErpaia 1no

dopmyne Hetorona-Jlelioama




Brruncnenue onpenenéHHoro MHTerpaia 1o

28 ¢dopmyne Hetorona-JleliOHmIIa

29 [IpumeneHne nHTErpaia Uil HaXOXKIACHUS
TIOMIA/IeH TUIOCKUX PUTYP

30 [IpumeneHne HHTErpaNa i HaXOXKACHUS
00BEMOB T€OMETPHUYECKHX TET

31 [IpumepsbipemenuiiinddepeHanTbHIXypaBHEHU I

32 [IpumepsbipemenuiiinddepeHanbHBIXypaBHEHU I
MareMaTH4eCcKoe MOICIIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 (P PepeHIINATHHBIX
YpaBHEHUU

34 Kontponpnas padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U
rpaduku

36 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U
rpadguku

37 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U
rpaguku

38 Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U
rpaduku

39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpadguku

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI C
MIOMOIIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MIOMOIIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUH ¢




IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C

43 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1

44 PemreHneTpuroHOMEeTpUYECKUXHEPABEHCTB 1

45 PemreHneTpuroHOMETpUYECKUXHEPABEHCTB 1

46 PemieHneTpuroHOMEeTpUYECKUXHEPABEHCTB 1

47 PemreHneTpuroHOMEeTpUYECKUXHEPABEHCTB 1
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIM. 1
TpuroHomeTpuueckueHepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS MOKa3aTeIbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIIEHHS TOKa3aTEeIbHbIX 1
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHHS TOKa3aTeIbHbIX 1
HEpPaBEHCTB

59 OCHOBHBIE METO/IbI PEIIEHUS [T0Ka3aTEIbHbIX 1
HEpaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEpaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEpaBEHCTB

55 OCHOBHBIE METO/IbI pelIeHHs JIOrapuPMUUECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1
HEPABEHCTB

57 OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX 1




HEPABEHCTB

OcCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATBHBIX

58
HEPaBEHCTB

59 OCHOBHBIEC METO/IbI PEIICHHS HPPAITHOHATBEHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB

61 I'padrueckue MeTOIBI peIICHHS HPPAITHOHATEHBIX
YpaBHEHUU

62 I'padrueckue MeTOIBI peICHHUS UPPAITHOHATBHBIX
YpaBHEHUU

63 I'paduueckre MeTOIbI peleHHs TOKAa3aTeIbHBIX
YpaBHEHUU

64 I'padmaeckue METOBI pelIeHNS TOKA3aTeIbHBIX
HEpPaBEHCTB

65 I'padmaeckre MeToabl penIeHus
norapu(MUYECKHX YpaBHEHUI

66 I'padmueckue meToapl penieHus
Jorapu()MUYECKIX HEPaBEHCTB

67 I'padmaeckue meToapl perieHus
Jorapu(MUYECKIX HEPaBEHCTB

68 I'paduueckue MeTOIbI pelICHNUS TOKA3aTEIbHBIX U
norapu(MUYECKHX YpaBHEHUI

69 I'padmueckue MeTOIbI pelICHNUs TOKA3aTENbHBIX U
norapu(pMUUECKUX ypaBHEHUH

70 I'paduueckue MeToIbl pelIeHHs MOKa3aTeIbHbIX U
norapu(pMUUECKUX HEPAaBEHCTB

71 I'padrueckue MeTObl pelIeHHs MOKa3aTeIbHbIX U




Jorapu(MUIECKUX HEPABEHCTB

KonTtponeHas padoTa: "MppanuonanbHeie,

72 [I0Ka3aTeJbHbIE U JIOTapu(PMUUECKUE 1
HepaBeHCTBA"
KommnnekcHeie uncna. Anrebpanueckas u

73 TpPUTOHOMETpUYECKast (POPMBI 3aIUCH 1
KOMIIJIEKCHOTO YHCIIa
KommnnekcHeie uncna. Anrebpanueckas u

74 TPUTOHOMETpHUEcKas (popMbI 3arucu 1
KOMIIJIEKCHOTO YHCIIa

75 ApudmeTrueckre onepaniy ¢ KOMILTICKCHBIMU 1
YHCIIaMH

76 ApupmeTrueckue onepaniuy ¢ KOMILTICKCHBIMU 1
qHCcIaMU

77 N306pakeHne KOMIUIEKCHBIX YUCEN Ha 1
KOOPJIMHATHOM MJIOCKOCTH

78 N306pakeHne KOMIUIEKCHBIX YUCEN Ha 1
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3 1
KOMIUIEKCHOTO YHcia

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMIUIEKCHOTO YHcia

81 [IpuMeHeHre KOMIUIEKCHBIX YMCEeN Ul PeLICHUS 1
(bU3NYECKUX U TEOMETPUUECKUX 3a7a4

82 KonTtponpsHaspaboTa: "Kommiekcubieuncia" 1

83 HarypanbHble u nensieuncna 1

84 HarypanbHble u nensieuncna 1

85 [IpumMeHeHre MPU3HAKOB AETUMOCTH LENbIX YUCET 1




86 [IpumeHeHne NpU3HAKOB AETMMOCTH LIEJIBIX YHCET

87 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
HOJ u HOK

88 [IpumeHeHne NpU3HAKOB ACTUMOCTHU LENbIX YHCEII:
HOJZ u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI:
OCTaTKH [0 MOJYITIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI:
OCTaTKH [0 MOJYITIO
[IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YHCEI:

91 anroput™ EBKimaa asis pemieHus 3a1ad B LEIbIX
quciax

92 KonTponsnas pabora: "Teopus nenbix yucen"

93 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBHS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS

95 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX YPaBHEHHH

96 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX YPABHEHUH

97 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHH

08 OCHOBHBIE METO/IbI PEIIEHHs CUCTEM U
COBOKYITHOCTEH MOKAa3aTEIbHBbIX YPAaBHECHUI

99 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHUN

100 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEH JIoTapu(hMUUYECKUX YpaBHEHUN

[IpumeHeHne cucTeM K peleHUI0 MaTEMaTUYECKUX
3ajad ¥ 3a/1a4 U3 pasJIn4HbIX 00JIacTel HAyKu U

101 peanbHOM )KU3HH, HHTEPIIPETALUS TTOTy4YSeHHBIX
pe3yabTaToOB
[IpumMeHeHre CUCTEM K PEIICHUI0 MaTeMaTHYECKIX

102 3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX 00JIacTel HAyKu U
peanbHOM )KU3HH, HHTEPIIPETALNS TTOTy4YSeHHBIX
pe3yabTaToOB
[TpuMeHeHre HEPaBEHCTB K PEIICHHUIO

103 MaTeMaTHYECKUX 33a7a4 U 3a/1a4 U3 Pa3InIHbIX
oOrnactell HayK U peasibHOM JKU3HHU,
WHTEPIpPETAIHS OTYICHHBIX PE3yIbTaTOB
KontponpHas padota: "CucteMbl paliiOHAIbHBIX,

104 HMPpAIMOHAIBHBIX TOKA3aTEeIbHBIX U
morapupMUIecKux ypaBHEHUN"

105 PanmionansHBICypaBHEHHS C TTapaMETPaMHU

106 PanronansHBIEHEPABEHCTBA € TTapaMeTpaMH

107 PanrioHanbHBIECHCTEMBI C TApaMeTpaMu

108 HppanmoHaisHbie ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamMu

109 HppanmoHaibHBIECUCTEMBI C TapaMEeTPaMHU

110 [Toka3zaTenbHbIC ypaBHEHHS, HEPABEHCTBA C
napameTpamMu

111 Iloka3zarenpHbpIECHCTEMBI C TAPAMETPAMHU

112 Jlorapugmuueckue ypaBHEHHsI, HEPaBEHCTBA C
napaMeTpamu

113 JlorapupmMuuecKuecucTeMbl C apaMeTpaMu




114

TpuronomeTpruyecKkueypaBHEHHs C HapaMeTpaMu

115 TpUroHOMETPUYECKUEHEPABEHCTBA € IIapaMETPAMHU

116 TpUroHOMETPUYECKUECUCTEMBI C ITApaMeTpaMu
[TocTpoenue u uccneoBaHUE MATEMATUYECKUX

117 MOJIEJIEN PEaJIbHBbIX CUTYAlU C IOMOLIBIO
YPaBHEHUH C ITapamMeTpamMmu
[TocTpoenue u uccieaoBaHNEe MaTEMATUYECKUX

118 MOJIENIEN pEeANTbHBIX CUTyalluid C MOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMmu
[TocTpoenune u uccnegoBaHNE MATEMATHIECKUX

119 MO/JIENIEH peaTbHbIX CUTyalluid C MOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

120 KonTtponpnas padota: "3agaun ¢ mapamerpamu”

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHenus. CuctreMmblypaBHEHUN"

124 [ToBTOpEHME, 0600IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "HepaBencrna"

195 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "HepaBencrsa"

127 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "[IponsBoaHas u e€ npuMeHeHune"

128 [ToBTOpEeHue, 06001IeHNE, CHCTeMaTH3aIUs




3HaHuii: "[IpousBoaHas u €€ npumeHeHue"

129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "[IpousBoanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
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132 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakumun"
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3HaHuii: "OyHKIMNK"

134 NrorosasikoHTpobHaspaboTa 1

135 HroroBasikoHTpoJIbHasIpaboTa

136 [ToBTOpEeHMEe, 0600IIEHNE, CHCTEMATH3AIMI3HAHUIA 1
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