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Pabouas mnporpamma yueOnoit aucummuimasl 51.0.06.01

1. ITogscHUTEIbHAA 3AIIUCKA

1.1. leap 1 3axa4u JAUCHUILIHHBI

«MaTteMaTUYeCKU aHaJIu3»

sBisieTcs  oOs3arensHOM vacThio biioka 1 JlucuurmimHbl (MOAY/IM) 00pa3oBaTeNbHON POrPaMMBI
OakanaBpuara 1o HanpasieHuto moAarotoku GI'OC BO 38.03.01 «xoHOMUKAY.

L[eﬂb JUCHUIIIIMHBI — O6H_I€MaT€MaTI/I'-I€CKaSI IMoATrOTOBKAa CTYACHTOB, H€O6XOI[I/IMa$I JJIA
OCBOCHH MAaTEMAaTUYCCKHUX U CTATUCTUYCCKHUX MCTOAOB B YIIPaBJICHUHU W SKOHOMMKE, BOCIIUTAHUEC
Y CTYACHTOB HABBIKOB JIOTHYCCKOI'O MBIIUJICHUA U q)OpMaJIBHOFO 000CHOBaHUS IMPUHHUMACMBIX

pelIeHUI.

3amaun TUCHMIIINHEIL:
® H3y4YCHHE OCHOB MAaT€MaTHYECKOTO anrmapara;
e BBIPa0OTKA HABBIKOB PEIICHHUS TUTIOBBIX MATEMAaTUYCCKHX 33]1aY;
® Pa3BUTH JOTUYECKOE U AITOPUTMHYECKOE MBIIIUICHHE, YMEHUE CTPOro U3J1araTb CBOU

MBICJIHN,

¢ BBIPA0OTKA HABBIKOB K MATEMAaTHYECKOMY HCCIICTIOBAHUIO TEOPETUICCKIX U
MPAKTUYECKHUX 3a/1a4 YKOHOMUKHU U YIIPABJICHHUS;

e chopmupoBaTh yMEHUE BHIOUPATh MATEMATHUECKUN HHCTPYMEHTAPHUI 17151
MIOCTPOCHUS MOJIeTIeH SKOHOMUYECKHX MTPOIIECCOB, aHATU3UPOBAThH PE3YyIbTAThI
pacyeToB U 0OOCHOBBIBATH MOJYUYE€HHBIE BHIBOJIBI.

Conepxanue

JUCITUITIINHBI

OXBaTbIBAET KpPYI BOIIPOCOB,

CBsJ3aHHBIX C OCHOBaMH

uccneoBaHus QyHKIUH, NeHCcTBUN HaJ HUMH, UX IPUMEHEHUSAM Ui U3y4eHMs LIUPOKOro Kpyra
3a/1a4 MaTEMAaTHUKH U €€ MPUII0KECHUI

1.2. llepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS MO TUCIHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHUS] KOMIIeTeHIIU

Komnerenunus Nuaukaropsl Pe3yabTaThl 00yyeHus
(kom m KOMIIeTeHIIHH

HAaUMEHOBAHUE) (K0Jl 1 HAMEHOBAHUE)
OIIK-2 Cnocoben | OIIK-2.1 Ucnons3yer | 3uams: aHanu3 W 00pabOTKYy JaHHBIX,
OCYIIECTBIISTh METOABI cOOpa, aHAM3a U | HEOOXOAUMBIX JUIS PEIICHUS YKOHOMHUYECKUX
cbop, 00pabOTKy U | OLIEHKHU uHpOpMaLuy, | 3a1a4
CTaTUCTHUYECKHH OTpaXKarolield COCTOSIHHE
aHaJIN3 JAHHBIX, | ¥ TEHJCHIIUH B SKOHOMHKE | Ymems: OCYIIECTBIATH cOOp, aHanmu3 u
HEOOXOUMBIX  JUIS 00pabOTKy JaHHBIX, HEOOXOAMMBIX IS
pereHus peleHust 5)KOHOMUYECKUX 3a/1a4
MTOCTaBJICHHBIX
HKOHOMHYECKUX Braoemw: criocoOOHOCTBIO OCYIIECTBIATH COOP,
3a1a4y aHaJIU3 U 00pabOTKY NTaHHBIX, HEOOXOJIUMBIX

JId pCIICHUA 9 KOHOMHWYCCKUX 3a1a4

OIIK-2.2  Anamu3upyer
pe3yiabTaThl  AKOHOMHUKO-
CTaTUCTHYCCKUX

HCCIEIOBAHUN W JelacT

3uams:  MeTOABl  TMOMCKAa  HMH(OpMAIHH,
HEOOXOMMOW JJIsl pelIeHUs] 3KOHOMHYECKHX
3ajad.
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Ha X OCHOBE | ¥Ymemsb: OCYIIECTBIATh TMOHWCK HWH(OpMAINN
Ka4eCTBEHHbIE U | 0 TIOJIyYEHHOMY 3aJlaHui0, cOOp, aHamu3
KOJIMYECTBEHHBIC BBIBOJBI | IAHHBIX,  HCOOXOAUMBIX  JII  PCLICHHS
JUISt pellIeHus | SKOHOMHYECKUX 3a7a4
MIPAKTUYECKHX 337124
Bnaoems: ucnonnb30BaHUS MAaTeMaTHYECKOTO
anmapara JUIg  PCIICHHS SKOHOMHYECKHX
3a7ad4.
OIIK — 6 3maer |OIIK - 6.1 3naer | 3uams: aHanu3 U 00pabOTKYy JaHHBIX,
MPUHIMITBI  PAa0OTHI | IPUHIIUIIBI paboThI | HEOOXOAUMBIX JIJISI PEIICHUS 3KOHOMHUYECKHX
COBPEMEHHOTO COBPEMEHHOTO 3a7a4
HHCTPYMEHTApUs HHCTpYMEHTapus cOopa u
cobopa W aHaiM3a | aHATU3a NaHHBIX, | Ymemb: OCyIIeCTBIATH CcOOp, aHAIM3 W
JaHHBIX, HEe00XO0IUMBIX Uit | 0OOpaOOTKy  JTaHHBIX, HEOOXOIUMBIX IS
HEOOXOUMBIX JIJISl | PEIICHUSI  ITOCTABJICHHBIX | PEIICHHUS SKOHOMHYECKUX 3a7a4
peleHus 3a7a4
MOCTaBJIECHHBIX Brnaodems: criocoOHOCTBIO OCYIIECTBISATH COOD,
3a1ay aHau3 U 00pabOTKY NaHHBIX, HEOOXOIUMBIX

AJId pECIICHWA 9KOHOMHWYCCKUX 3a1a4

OIIK - 6.2 Hcnoas3yer

TIPUHIIMIIBI paboThI
MH(POPMAIMOHHBIX
TEXHOJIOTUI u
3G (PEeKTUBHO MPUMEHSIET
Mpyu pelieHuu 3aJad B
npogecCuoHAIBHON
NEeSATETbHOCTH

3nams:  MeToABpl  TOMCKAa  HMH(OpMAIWH,
HEOOXOAMMON JUISI PEeUIeHUs] SKOHOMUYECKUX
3ajad.

Ymemw: ocymecTBisITh MOUCK HHGOPMALUU
O TOJIyYYCHHOMY 3aJlaHuio, cOop, aHaIu3
JaHHBIX,  HEOOXOIMMBIX  JJIi  pelIeHUus
9KOHOMMUECKHX 3a7a4

Braoemu:
amnmapara
3a7ay.

UCTIONIb30BaHUS
JUISL  pelIeHUs

MATEMAaTHYICCKOI'O
O9KOHOMHUYCCKUX




1.3. MecTo y4eOHOI TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/JbHOH NPOrpaMMbl

Huciumniamna «MaremaTHYecKuid aHaiau3» OTHOCUTCS K o00s3aTenbHOM yactu broka 1
«Jductumiunel (Moaynu) yueOHoro miaHa. YurtaeTrcs 6akanaBpuaTy MO HAIPABICHUIO MOJATOTOBKU
38.03.01 «DxoHOMUKa» B TEUEHHE IIEPBOTO U BTOPOI'O CEMECTPOB.

Teopetnueckas 0aza JIUCHUIUIMHBI TMpeIyCMaTpPUBAaeT MpeABApUTEIbHOE H3Y4YEHUE
CTYJICHTaMHU IIKOJIBHBIX KYPCOB: «AJredpa u Havajia MaTeMaTHYeCKOro aHanuza» u «l'eomerpusi»,
4TO sABJISICTCS HavyaiioM ¢opmupoBanus komnereHiuii OITK-2 u OTIK-6.

B pesynbpTare OCBOCHHS AUCHMILIUHBI (OPMHUPYIOTCS 3HAHHS, YMEHHUS W BIAJCHHS,
HEO0OXOIUMBIE JJIsl U3yUEHUs CIEAYIOUUX IUCIUILTUH: «Teopust BeposTHOCTEH U MaTeMaThyecKas
CTaTUCTUKA»,  «DKOHOMHUKO-MAaTeMAaTHUUYECKHE  METOAbl WU Mojenu»,  «MHOromepHslii
CTaTUCTUYECKUN aHaIM3», «IDKOHOMETpPUKa», «MaKpo’KOHOMUKa», «MHUKPOIKOHOMHKa» U Psil
JIPYTUX TACUUTLINH.



2. CTpyKTYypa IMCUMILJINHbI
st 0uHo0-3204HO¥ hopMbl 00yueHus HaGop 2026
OOmiast TpyAOEMKOCTh JUCIUILUIMHBI COCTABIISECT 6 3a4eTHBIX enuHHIbL, 216 4., B TOM YucIie:

KOHTaKTHasi paboTta oOydarommxcsi ¢ mpernojaBareneM 48 4, mpoMmeKyTrouHas arrectanus 36 d.,
caMoCTOsATeNIbHAs padoTa oOyuatromuxcs 132 4.

1 cemectp
Bunpl yueOHOM paboTh (B
Pasnen yacax)
Ne JIUCHUTIIUHBI
/11
KonrtaktHas
= - W DopMBbI TEKYILETO
3 % e | KOHTPOIIA yCTICBAEMOCTH
5 2 5 © E; g ®opMa MpOMEKYTOUHON
I =
© 5 S = % 8l g g aTTeCcTaIuN
= S
5 £ & 5 & g =
) E =} 5 &
2 < = <
= < O = (=
o @) =
=
Tema 1. DnemeHTBl  TeOpUH Pa36op u pemenne 3aga4q
1 1] 2 2 10
MHO>KECTB. 0 TeMe.
5 Tema 2. DyHKIMHU OTHOH 1 1 5 9 Pazbop u pemenne 3agaq
TIEPEMEHHOM. 0 TEME.
3 Tema 3. Ilpemen  uucnoBoii 1 1 5 9 Paz0op u perienue 3agau
MOCIE0BATEIBHOCTH. 10 TeMe.
4 Tema 4. Ilpenen  ¢yHKkuMH 11 2 5 10 Pa36op u pemenue 3agau
OJIHOM TIEPEMEHHOM. IO TeMe.
5 Tema 5. HenpepsiBHOCTB 11 1 5 9 Pa36op u pemenue 3agau
(GyHKIMM OJTHOM TEPEMEHHOM. 0 TEME.
Tema 6. [IpousBogHas 5 Paz0op u perenue 3agau
6 | mudpdepenunan byukmum | 1 | 2 2 10 10 TeMe.
OJIHOM NIEPEMEHHO.
Tema 7. HccnenoBanue Pasbop u perienue 3a1a4
7 (GYHKIIUU OTHOW TIEpEeMEHHOU U 1 1 2 9 110 TEME.
IOCTPOEHHE IPadUKOB. Hroroas nmpoBepodHast
pabora
OK3aMeH 1| - - - 18 | Dk3amen no OwieTam
Uror 3a cemecTp 1] 10 14 66 18




2 cemecTp

Bunpt yueOHoii paboTs (B

@OpMBI TEKYILETO

yacax) KOHTPOJISI YCIIEBAEMOCTH
dopma IPOMEKYTOUHOU
aTTeCTalK1
KonraktHas
£ =
Ne Pasnen 3 < s
n/m JACIUTUTMHBI 3 0 = = =
O 5 s 28 g4
= | 8 E 58| %5
5| 5 s al g
o E I ) g &
= % 3 = I% <
é* @}
Tema 8. @yHKIMM HECKOJIBKHUX Pa30op u pemenune 3agay mo
1 | nepeMcHHBIX. OcuoBusie | 2 | 0,5 2 8 TEME.
TTOHSTHSL.
Tema 9. IIpownsBoaHbIE " Pa3bop u permenne 3agad o
2 | muddepeHnmanb ¢byukuu | 2 | 0,5 2 7 TEME.
HECKOJIbKUX MTEPEMEHHBIX.
3 Tema 10. DKCTpEeMyMbl 2| 2 7 Pa3bop u pereHue 3a1a4 1mo
(YHKIMY JIBYX TEPEMEHHBIX. TeME.
4 Tema 11. IlepBooOpasHas w 5| 2 7 Pa3bop u pereHue 3a1a4 mo
HEONPEICICHHBIN UHTETPal. TEME.
5 Tema 12. OnpeneneHHbIi 2| 2 2 8 Pa3bop u perreHue 3a1a4 1mo
WHTETrpall. TeMe.
6 Tema 13. HecoOcTBeHHbBIE 2| 1 1 7 Pa3bop u perieHue 3a1a4 1o
WHTETPaJIbI. TeMeE.
7 Tema 14. Iuddepenunanbueie 2| 1 1 3 Pa36op u pemeHne 3amad4 1o
ypaBHEHUS. TeMe.
Tema 15. YucnoBsie psibl. Pas0op u perrenue 3aga4 1o
8 2105 1 7 TeMe.
Tema 16. CteneHHbI€ pSABL. Pa36op u pemenue 3aga4 no
9 2105( 1 7 oMe.
Hrorosast npoBepouHast
pabota
DK3aMeH DK3aMeH 1o OuieTam
2 | - - - 18
Wror 3a cemectp 2| 10 14 66 18
Bcero 20 28 132 36




3. Conep:kanue TUCHUTNINHBI

Paznen 1. ®ynkuun ogHoM nepemenHoi. uddepennnansHoe ncuucieHue

Tema 1. DnemenTsl TeOpuM MHOKECTB. OCHOBHBIC MOHSATHUS TEOPUU MHOXKECTB. DJIEMEHTHI
JIOTMYeCKOM cUMBOIMKHM.  Omnepanuu Haa MHOXKecTBamH.  Juarpammbl Oinepa. YwuciioBbie
MHOeCTBa. UUCIIOBBIE MPOMEKYTKU. AOCOIIIOTHAS BETMYMHA BEIIECTBEHHOTO yucia. OKPEeCTHOCTh
TOYKH.

Tema 2. Oyakuun ogHOU nepeMeHHO. [loHsTHE QYHKIIMKM OMHOW MEPEMEHHOW: 00JacTh
orpeniesieHusi, 00JacTh 3HAYeHHMH, CrOcoObl 3amaHus. OCHOBHBIE XapaKTEPUCTUKH: YETHOCTb-
HEYETHOCTh, MOHOTOHHOCTH, OrpaHndeHHOCTh. OOpaTtHast pynkuus. Crnoxnas GyHkius. OCHOBHbIE
aneMeHTapHble pyHKIuM 1 ux rpaduxu. [IpeodpazoBanue rpadukos.

Tewma 3. Ilpenen uncnoBoit mocienoBaTeabHOCTH. [IOHATHE YNCIOBOM MOCIEI0BATENLHOCTH,
criocoOb! 3amanus. OCHOBHBIE XapaKTEPUCTHKU: MOHOTOHHOCTb, OTPaHHMYEHHOCTb, CXOIAMUMOCTb.
[Ipenen nocnenoBaTenbHOCTU: ONPEAEIEHNUE, TEOMETPUUECKUI CMBICII.

Tema 4. Ilpenen ¢ynkumm oxHoi nepemeHHOW. Ilpexen ¢yHKuMM Ha OECKOHEYHOCTH.
ITpenensl pynkuuu B Touke no Komm u no I'eitne. OgHocTOpOHHME Npesaenbl. beckoHeuHo Manbie
u OeckoHewHO Oonbmue QyHKIuU. CBs3b MeXAy (QyHKIHEH, ee Tmpeaes oM U OECKOHEYHO Mayoi
¢bynkuueit. Apudmernueckue cBoiictBa mnpexaenoB. Teopembl O mepexone K Ipeneny B
HepaBeHCTBax. [Ipu3HaKkM cyllecTBOBaHUS MpezenoB. BelunciieHune mnpenenoB anreOpanuyeckux
BBIDQXECHUI. 3amedaTeNbHble TPENEIbl M HUX  CIEACTBHUS. Uucno e Kkak mpenen
nocneaoBareabHOCcTH. CpaBHEeHHE OECKOHEYHO MajblX (PYHKIMHA. DKBHBAJIEHTHbIE OECKOHEYHO
MaJible ()YHKIIHH.

Tema 5. HenpeprIBHOCT (PyHKIIUU 0JIHOM nepemMeHHOW. HenmpephIBHOCTE (DYHKIIMHM B TOUKE.
HenpepbiBHOCTh (DyHKIIMM B MHTEpBaje M Ha oTpe3ke. TOUKM pa3pbiBa M UX KIACCUPHUKALHH.
OCHOBHbBIE TEOpEMbl O HENpephIBHBIX (yHKUMAX. HenmpepplBHOCTh 37€MEHTapHBIX (DYHKLIHH.
CpoiicTBa (hyHKIMI, HENPEPHIBHBIX HA OTPE3Ke: OrPaHUYEHHOCTh, JTOCTH)KEHHE HauOOJbILIEro M
HaVMEHBIIIETO 3HAYEHUH, IPOMEKYTOYHOTO 3HAYECHUSI.

Tema 6. IlpomsBognas u auddepenunan QGyHKuuM onHON mnepemeHHoi.  Ilonsarue
MPOU3BOJHON (GYHKIMM OJHON MEpPEeMEHHOM, MEeXaHMYeCKUH M TEeOMETPUYECKUN CMBICIL.
VYpaBHeHUs KacaTelbHOW W HOpMaiu K KpuBoil. uddepenuupyemMocts QyHKIMH B TOYKE M Ha
MHOkecTBe. CBsI3b MEX1y HEMpepbIBHOCTHIO U nuddepenmpyemoctsio GpyHkuu. IlponsBoanbie
OCHOBHBIX 3JIeMEHTapHbIX (QyHKIUi. [Ipom3BoaHas cymMMbl, pa3HOCTH, MPOU3BEEHHS, YACTHOTO
nByx pynkuuii. [IpousBonHas cnoxxkHoil U oOopaTHON QyHKIMU. [Ipon3BOAHBIE BBICIINX MOPSIKOB.
Jlorapudpmuueckoe nudpgpepenuupoBanue. JuddepeHupoBanue HESBHO 3aaHHBIX (DYHKIIMH.
Huddepennnan GyHKIOUH, TeoMEeTpUYECKUil cmbici. VHBapMaHTHOCTH (OPMBI  MOJIHOTO
middepennmana. TeopeMbl o cpeaHux 3HaueHHsIX auddepenuupyemsix Qynxmuit: Pomns (o
KOpHSIX TIPOW3BOAHOM), Jlarpamka (0 KOHEYHBIX mpupanieHusx), Komm (006 oTHOmEHHH
npupaneHuii AByx ¢Gynkuuii). [lpasuio Jlonurans. @opmyna Teitnopa mist MHorowiena. @opmyss
Teitnopa nnsa Gyakmuu. Paznokenne sneMeHTapHBIX GyHKIHH 1Mo hopmyne MakiopeHa.
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Tema 7. MccnenoBanue (pyHKIIMM OJHOM NEPEMEHHOH U MOCTpoeHUE rpauKoB. Y CIOBUS
Bo3pacTaHus W YyObIBaHuA (GyHKIuU. HeoOxomuMmble W J1OCTaTOYHBIE MPU3HAKH HKCTPEMyMa
dbyHkuu. 3amada MakcuMH3anuu npuObu Gupmbl.  Hambounbliee W HauMEHbBIIEEe 3HAYCHHS
GyHKIIMM Ha OTpe3Ke. YCIOBHUS BBINYKJIOCTH W BOTHYTOCTH (YHKIUH. Touku meperuoda.
Acumntotel rpaduka Gyaknun. OOmas cxema uccienoBaHUS (YHKIMHA U MOCTPOCHHS Tpaduka.
DKOHOMMYECKHUI CMBICI TPOU3BOAHOM.

Pa3nen 2. ®yHKIMN HECKOJIBKUX EPEMEHHBIX

Tema 8. OyHKIMM HECKONBKHX NepeMeHHBIX. OcHOBHbIC MOHATHA. [loHATHE (QyHKIMH
HECKOJIbKUX MEepEeMEHHbIX: 00J]acTh oOmpefeneHus, crnocoObl 3agaHud. JIMHMS M TOBEPXHOCTH
ypoBHs. llpemen u HenpepbIBHOCTH (YHKIMHM JABYX mepeMeHHbIX. CBoiicTBa (QyHKIH,
HENpepbIBHBIX B OTPAHNYEHHON 3aMKHYTOH 00J1acTH.

Tema 9. [IpousBoanbie u quddepeHmansl GyHKIMA HECKOIbKUX MEPeMEHHBIX. YacTHbIE
NPOM3BOAHBIC U X TEOMETPUUECKHI CMBICI. YacTHBIE MPOU3BOIHBIC BBICIIUX MOPSAAKOB. Teopema
IBapua. uddepenmupyemMocts u mnonsbii quddepennman Gynkmun. [IponsBomHas cioxHON
¢ynknuu. [Tonnast npousBoanas. [IponsBoaHas mo HanpasieHu0. ['paaueHT.

Tema 10. DxcTpeMyMbl pyHKIMH IBYX nepeMeHHbIX. OcHOBHbIE MOHATHA. HeoOxomumble 1
JIOCTaTOYHBIE YCJIOBUS JIOKAJIBHOTO 3KCTpeMyMa. MeTo HauMeHbIIMX KBajapaTtoB. Haubonbiuee u
HauMEHblIee 3HaueHHe (QYHKUMU B 3aMKHYTOW 00JacTH. YCIOBHBIA 3KCTpeMyM. MeTon
MHOkuTene Jlarpanxa. OpHoponnble ¢yHknuu. I[lpous3BoACTBEHHBIE (QYHKIMH U HUX
UCCIJIEIOBAHNE C MIOMOILBIO IPOU3BOAHBIX. [IpenenbHble U cpeHre 5KOHOMUYECKHE TT0Ka3aTen Ha
0a3e MPOU3BOJCTBEHHBIX (PYHKUMHA. [loCTaHOBKM 3KOHOMHYECKHMX ONTHUMH3ALUOHHBIX 3a1ad U
0030p METOJIOB MX pelleHus. 3ajaya MaKkCUMH3alMM NpHObLIN (UPMBL. 3ajaya MaKCUMHU3AIUH
o0beMa BBIITYCKAEMOW MPOIYKIIMH NPU OTPAHUYEHHUH 3aTpaT Ha IPHOOPETEHUE PECYPCOB.

Pa3nen 3. HTerpanpHoe ncuncieHue GyHKIUU OAHON epeMeHHON

Tema 11. IlepBooOpa3Hasi u HeompeneneHHbI uHTerpain. IloHsTue nepBooOpazHON U
HeolpeeleHHoro uHTerpana. CBolicTBa HEONpEAEIeHHOro uHTerpaiga. Talmuia OCHOBHBIX
HCOMMPCACIICHHBIX HWHTCTPAJIOB. OcHOBHBIE MCTOABI HMHTCTPUPOBAHHA: MCTOJ HCIIOJIb30BAHUA
TaOJMUYHBIX HWHTETPAloOB, METOJ 3aMEHbl IEePEeMEHHOW, METOJ] HMHTEIPUPOBaHMs IO YacTsM,
MHTETPUPOBAHUE PALMOHAIBHBIX APOOEH.

Tema 12. Onpenenennbiii uHTerpan. OnpeneneHHbI HHTErpall Kak Mpeaesl NHTErPATbHON
CyMMbI. l'eomeTpuyeckuii CMBICI OIpeNeNeHHOro uHrerpana. (CBOHCTBA  ONPENEIEHHOTO
unterpana. @®opmyna Herorona-JleiiOnuma. WHTerpam ¢ MNEpeMEHHBIM BEPXHUM TIPEIEIIOM.
Meroasl BBIUMCIEHUS OIPENCICHHOr0 HHTerpana. I[IpuinokeHus OIpeneleHHOro HHTErpaa,
BBIUHCIICHHE JIOIIAAN MJIOCKON (DUTYPBHI.

Tema 13. HecobctBennble uHTerpaibl.  MHTerpan ¢ O€CKOHEYHBIM IPOMEXYTKOM
UHTErpUpoBaHus (mepBoro pona). MHTerpan oT pa3pblBHOW (QYHKIUMH (BTOPOro poja).
Omnpenenenus, TeOMETPUUECKUN CMBICI, TPU3HAKK CPABHEHHUS.

Tema 14. Jluddepennuansusie ypaBHeHus. OcHOBHble NOHATHA. JluddepeHnmanbHbe
yYpaBHEHHUS TIEPBOrO TOpsAAKa. TeopemMa O CYIIECTBOBAHMHM W E€AWHCTBEHHOCTH pELICHHUS.
Huddepenunanbuple  ypaBHEHHs € pa3ACsAIOIIMMUCSH — MepeMeHHbIMH.  OmHOpOIHBIE
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muddepeHManbHble ypaBHEHUS NEpBOTo mnopsaka. JlunelHsle nuddepeHnuanbable ypaBHEHUS
nepBoro nopsiaka. JIuHeliHble ogHOpOAHBIE AU (GEpEeHINAIBHBIE YPAaBHEHUSI BTOPOTO TOpSIKA C
MOCTOSIHHBIMU KO3 urentamu.  JIuHeiHble HEOAHOpPOIHBIE TU(QEepeHIINATbHbIC YPaBHEHUS
BTOPOTO MOPS/IKA C TOCTOSHHBIMU KO3 QUIIMEHTAMH.

Paznen 4. DnemMeHTHI TEOPUH PSJIOB

Tema 15. Yucnoseie psabl. OCHOBHbIE TMOHATUS. PsJ reoMeTpuyecKoW MPOTPECcCUu.
CpoiictBa psamoB. HeoOXxomumblii mnpu3HaK cxomaumocTd. [apMmoHuueckwit psn. Psager ¢
MOJIOKUTETBHBIMUA 4WIeHaMu. JlocTaTOuHBIC TNPU3HAKK CXOAMMOCTH (cpaBHeHus, [lamamOepa,
paavKaIbHbINI, WHTETpaJIbHBIN ). 3HaKouepeayomuecss  psajbl, npusHak  JlelOHuIa.
3HakornepeMeHHbIe psibl. CBONCTBA a0COIIOTHO CXOASIIUXCS PSAOB.

Tema 16. Crenennbie psabl. OCHOBHBIE MOHATHS: paglyc, MHTEpBa, 00JacTb CXOJUMOCTH.
CaoiictBa creneHHbIX psaoB. @opmyna Teitnopa. Psaael Telinopa u Makiiopena: cBoiCTBa,
OCHOBHBIE Pa3JI0KECHHUSL.
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4. O0pa3oBaTejibHbIE TEXHOJIOTHHU

ITpu peanuzanuu IporpaMMbl JUCLHUIIIMHBL «MaTeMaTUYeCKUN aHaJINU3) MCIIONb3YIOTCS
pa3nuyHble 00pa30BaTEIbHBIC TEXHOJOTUU: ayAUTOPHBIC 3aHSATHS MPOBOAATCS B BUAC JEKIHHA U
NPAaKTUYECKUX 3aHATUH. Jlekuuum mNpoBOAATCS 1O THUIY MPOOJEMHBIX JIEKUMH, JIEeKIMi-
BU3YyalIU3alul, JIEKIUI-TUCKYCCUM, JIEKIMH C MPUMEHEHUEM TEXHUKM OOpaTHOM CBS3M, JIEKLMH C
pa3db0poM KOHKPETHBIX CUTYaLUH.

Ha IlpakTudeckux 3aHATHAX, NPOBOJUMBIX II0 THUILY 3aHATHE-AUCKYCCHUS, 3aHATHE —
KpYIJIBI CTOJ, 3aHATHE  pa3BepHyTas Oecena Cc OOCYXIEHHMEM JIOKJIAJIO0B, HPEIYCMOTPEHO
0OCY)KZICHHE OCHOBOIIOJAralOIIMX M HauOoJee CIOXKHBIX BOIPOCOB Kypca, 3acIylINBaHUE
JOKJIafoB. TeMbl NPaKTUYECKUX 3aHATHNA OTPAXKAIOT IIOCJIENOBATEIBbHOCTh H3Y4YEHHs Kypca B
COOTBETCTBHUH C IPOIPAMMOM.

CamocrosTenbHas  paboTa  CTYAGHTOB  IOApa3yMeBaeT  IMOATOTOBKY  JIOKJIAJIOB,
CaMOKOHTpPOJb, TMOATOTOBKY K TECTHPOBAaHWIO, pPabOTy C HOPMATHBHO-TIPABOBBIMH AaKTaMU W
nHGOpPMALlMOHHBIMU  pecypcamu. Jljis camMocToATeNnbHOM paboThl CTYAEHTOB IOATOTOBIIEHBI
3aJlaHus JJIs CAaMOCTOSITENIbHOM pabOThl, CHMCOK UCTOUHUKOB U JINTEPATYPHI.

No Buner  yueGHoIA
e HaumeHnoBanue Tembl paBoTHI O0pazoBaTeIbHBIE TEXHOJIOTHHI
1 2 3 4
1 cemectp

1. |[Temal. DJIEMEHTEI teopuu |Jlekius 1. BBoanas mexmust
MHOECTB. [TpakTrueckoe [IpakTHueckoe 3aHATHE — pEIICHUE

3agsaTue 1. THUIIOBBIX 3aJIaHUM.

2. |Tema 2. OyHKIMH onHo | JIekuus 2-3. ITpobnemHas nekuus
MIEPEMEHHOM. [TpakTnueckoe [TpakTudeckoe 3aHITHE — pPELIEHUE

3aHsATHE 2. TUTIOBBIX 33/IaHHIA.

3. |Tema 3. [Ipenen yucnoBoi |Jlexkius 4. ITpoGiemHas nexkus
MOCJIEI0BATEIbHOCTH. [TpakTHaeckoe [IpakTruyeckoe 3aHsTHE — pEIICHHE

3aHatue 3-4. TUTIOBBIX 33/IaHHIA.

4. |Tema4. Ilpemen ¢ynkuun ojHoM|JIekmus 5-6. [TpobGnemMHuas nexius
MIEPEMEHHOI. [TpakTrueckoe [IpakTryeckoe 3aHsTHE — pEIICHUE

3agarue 5-7. THUIIOBBIX 3aJIaHUM.
[IpoBepounass pabota 1o TeMe
«IIpenensn»

5. |Tema 5. HenpepsiBHOCTh (yHKIMH|Jlekims 7. ITpobnemHas nekuus
OJHOI MEPEMEHHOM. [IpakTnueckoe [TpakTudeckoe 3aHITHE — pPELIEHUE

3aHaTue 8-9. TUTIOBBIX 33/IaHHIA.

6. |Tema 6. [IpouzBoaHas u|Jlexnusa 8-9. ITpoGiemHas nexius
muddepenman  QyHkumm  oxHOH |[IpakTHUecKoe [TpakTudeckoe 3aHITHE — pPELIEHUE
MEPEMEHHOI. 3anatue 10-13. | TUMOBBIX 331aHMIA.

[IpoBepounass pabota 1o TEMe
«[IpousBonHas»

7. |Tema7. HWccnemoBanme  Qynxmun|Jlexmms 9-11. [TpoGnemHuas nexnus
OJHOM nepeMeHHOM u mnocrpoenue|I[IpakTryeckoe [IpakTryeckoe 3aHsTHE — pEILICHUE
rpaguKoB. 3ansaTHe 14-17.  |THIIOBBIX 3aaHHA.

Wrorosast mpoBepouHast pabora
2 ceMecTp

8. |Tema 8. DyHKIUU HecKOJIbKUX |JIekmg 1. ITpobGnemMHuas nexums.

nepeMeHHbIX. OCHOBHBIE TTOHSTHSL. [TpakTraeckoe [IpakTryeckoe 3aHsTHE — pEIlICHUE
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3agsaTue 1. THIIOBBIX 3aIaHUM.

9. |Temao. [IpousBonHbIe u|Jlekmus 2. [TpobnemHuas nekuus
nuddepeHmab Gbynkuyy | [IpakTHyecKoe [IpakTHyeckoe 3aHsITHE — pEIICHHUE
HECKOJIbKUX MTePEMEHHBIX. 3ansaTue 2-3. THIIOBBIX 3aIaHUH.

10 (Tema 10. Oxcrpemymbl  dyakuun|JIexmms 3. [TpobGneMHuas nexmus
JIBYX TIEPEMEHHBIX. [TpakTraeckoe [IpakTHyeckoe 3aHsITHE — pEIICHHUE

3agarue 4-5. THUIIOBBIX 3aJIaHUM.
[IpoBepounass pabGota 1O Teme
«DyHKIMHN HECKOJIbKHX
MIePEMEHHBIX)

11 |Tema 11. [TepBooOpa3nas u|Jlexuus 4. [TpobnemHuas nekuusi.
HEONpeIeICHHbBIN HHTETPal. [TpakTraeckoe [IpakTHyeckoe 3aHsATHE — pEIICHHUE

3aHsaTHe 6-7. THITOBBIX 3aIaHUH.

12 |Tema 12. OnpeneneHubiii uaTerpat. |Jlexmms 5. ITpobGnemMHas JeKus.
[TpakTHueckoe [IpakTHyeckoe 3aHATHE — pEIICHHUE
3aHsaTHe 8. THITOBBIX 3aIaHUH.

13 |Tema 13. HecoOcTBenubie|Jlexus 6. ITpobGnemMHas aeKius.

AHTErPAIBI. [IpakTnueckoe [IpakTudeckoe 3aHATHE — pPELIECHUE
sagsartue 9-10. THIIOBBIX 3a1aHUM.
[TIpoBepounass pabota 1O Teme
«HTErpahI»

14 |Tema 14. Huddepennnansupie|Jlekums 6-7. ITpoGiemHas nexkus

YpaBHEHHUS. [TpakTHdeckoe [TpakTrueckoe 3aHATHE — PEIICHUE
3agsaTue 11. THIIOBBIX 3a1aHUM.
ITpoBepounas pabota

15 |Tema 15. YncnoBsie psibl. Jlexmus 7-8. ITpoGnemHas aexiusl.
IIpakTrHueckoe IIpakTyeckoe 3aHsITHE — pEIICHUE
3aasatre 12-13. THUIIOBBIX 3aJaHUH.

16 |Tema 16. CreneHHBIE PSIbL. Jlexuus 10. ITpoGnemHas nexnusl.
[TpakTraeckoe [IpakTHueckoe 3aHATHE — pEIIeHUE

3angarue 12-13.

TUNOBBIX 3aJaHHH.
Wrorosas nposepouHas paborta

B nepuoa BPEMCHHOTO HNPHUOCTAHOBJICHUA IMOCCIICHUA 06y‘IaIOIJ_II/IMI/IC$I MOMENICHUN U

tepputopun PITY. i opranuzanmum ydeOHOro mnporecca € HNPUMEHEHHEM 3JIEKTPOHHOTO

O6yLICHI/ISI n  JUCTAaHIIMOHHBIX O6pa30BaTCHLHHX TEXHOJIOTUH MOTYT OBITh HCIIOJIB30BaHbI

CJICAYHOIINC 06pa30BaTCJ'ILHLIC TCXHOJIOTHH:

JIOCTYTI K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM;

— BHUJICO-JICKIIUH,

- OHHaﬁH-HeKHHH B PCKUME pCAJIBHOTO BPEMCHH,
— JJICKTPOHHBLIC y‘-IC6HI/IKI/I, y‘IC6HHe HOCO6I/I${, HAaY4YHBIC U3JaHHA B 3JICKTPOHHOM BUJIC U

— CUCTEMBI IJId 3JICKTPOHHOT'O TCCTUPOBAHUA
— KOHCYJIbTallU C UCITOJIb30BAHUEM TCICKOMMYHUKAIIMOHHBIX CPCICTB.



[lepeuenb KOMIETEHIIMI C YKa3aHUEM 3TANOB X (OPMUPOBAHUS

Ne | Koxg xomme HaumenosaHue TeMBbI HauMmenoBaHue O1leHOYHOI'O
n/m Tenuun CpencTBa
(nnu ee
YaCTH)
1 OIIK-2.1, | Tema 1. DieMEHTBI TEOPUH MHOMKECTB. [TpoBepounas paboTa o

OIIK-2.2,
OIIK-6.1
OIIK - 6.2

Tema 2. @yHKIIMU OJHON IEPEMEHHOM.

Tewma 3. [Ipenen YUCJIOBOM
MOCIIEI0BATEIHLHOCTH.

Tema 4. [Ipenen byHKIIUU OJTHOH
MIEpPEMEHHOM.

Tema 5. HenpepbsiBHOCTh (DYHKIIMH OIHOU
TIEPEMEHHOM.

Tema 6. IlpowsBogHas u guddepeHIman
GyHKIIMY OJHON IEPEMEHHOI.

Tema 7. UccrnenoBanue QGyHKIUU OJIHOU
MIEPEMEHHOI U MOCTPOCHHE TPaUKOB.

Tewma 8. DOyHKIHUH HECKOJIbKUX
nepeMeHHbIX. OCHOBHbIE TOHSATHS.

Tema 9. IlpousBonubie U MU GEpeHIAIIBI
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Tema 10. DOxcrpemymbl (GYHKIUH —JIBYX
HEePEMEHHBIX.
Tema 11. [TepBoobOpasnas U

HEOIPEAEIEHHBIM HHTETPAJL.

Tema 12. OnpeneneHHbIN HHTETPAIL.

Tema 13. HecoOcTBEHHBIE HHTETPAIHI.
Tema 14. ludpdepenunanbHble ypaBHEHUS.
Tema 15. Yncnossle paasbl.

Tema 16. CtreneHHble psbl.

teme «lIpenenbi».
[TpoBepounas pabota
«ITpouzBonHas».
[TpoBepounas pabota
«DYHKIUU HECKOJIBKUX
MEPEMEHHBIX ).
[TpoBepounas pabota
«MHTEeTpans.

HTorosas npoBepoyHas
pabota 3a 1 cemectp.
HTorosas npoBepoyHas
pabota 3a 2 cemecTp.
DK3aMeHalMOHHbIE OUJIEThI
3a 1 cemectp.
DOK3aMeHaIMOHHbIE OWJIEThI
3a 2 ceMecTp.

14
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5. OueHka mIaHUPyeMbIX Pe3yJabTATOB 00y4eHUs

5.1. CucremMa oneHUBaHUSA

MakcumanbHOe MakcumaiibHOE
KOJIMYECTBO KOJIMYECTBO
dopma KOHTPOJIS

O0ayytoB 3a OJHY | 0ayUIOB BCETO

paboty
[Tocewenue nexkuun 10
Pabora Ha mpakTHYECKUX 3aHATHSIX 20
[TpoBepounas pabora 10 20
Hroro nmpoepounas pabora 10 10
Bcero 3a Tekymuii KOHTPOJIb 60
DK3aMeH 40
Hroro 3a cemectp 100

[Tonmy4eHHBIH COBOKYITHBII pe3yabTaT KOHBEPTHUPYETCS B TPAIUIIMOHHYIO IIKATY OIICHOK M B IIIKAITY
oueHok EBporeiickoii cucTeMbl epeHoca u HakormieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B coOTBETCTBUY C TaOIHIICH:

100-6amnpHast | TpagumuoHHas MIKaia [xaia
HIKanxa ECTS
95 -100 A
83_94 OTJIIMYHO B

68 — 82 XOpOIIO 3aYTEHO C

56 — 67 D

50— 55 YIIOBJICTBOPUTEIHHO E
20-49 EX
0-19 HEY/IOBJIETBOPUTENBHO | HE 3aUTE€HO | F
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5.2. Kputepuu BbICTaBJICHHUS] OLEHKH O INUCHUILIHHE

Bamnsr/11
Kaja
ECTS

O1eHKa 110
MUCLUAILIINHE

Kputepuu orieHku pe3ynbTaToB 00yueHus 0 JUCIUIUINHE

100-
83/A,B

COTIIHYHO»/»
3a4TEHO
(oTugaHOY/
«3a4TEHO»

BricTaBnsiercss oOydaromemMycsi, €Clidi OH TJIyOOKO U TPOYHO
YCBOMJI TEOPETHUYECKMM M NPAKTUYECKHH MaTepuall, MOXKET
IIPOJEMOHCTPUPOBATh 3TO Ha 3aHATUSAX U B XOJE€ NPOMEKYTOUHOU
aTTECTaLUN.

OOyuaromuiics HMCYEpPIBIBAIONIE M JIOTUYECKH CTPOHHO
u3JaraeT y4eOHbIi MaTepua, yMeeT yBI3bIBATh TEOPHIO C IPAKTUKOM,
CIPABIISIETCS C PEHICHUEM 337a4 MPOoPeCcCHOHATBHON HAPaBICHHOCTH
BBICOKOT'O YPOBHSI CJI0KHOCTH, MPAaBUJIBHO OOOCHOBBIBAET NPHUHSITHIE
pelIeHus.

CBoOoHO opueHTHpyeTcs B yueOHOH u mpodeccuoHaIbHOU
JaUTEpaType.

OneHka MO JAMCUMIUIMHE BBICTABIseTCs OOydaroleMmycs c
y4€TOM PE3YJIbTATOB TEKYIIEH U IPOMEKYTOYHON aTTECTALUH.

Komnerennuu, 3aKpeIIEHHbIE 3a JUCLIMILINHOM,
c(OPMHPOBAHBI HA YPOBHE — «BBICOKHID.

82-68/C

«XOPOIIO»N/»
3a4TEHO
(xoporo)y»/
«3aYTCHO

BrictaBnsiercs oOyuaroriemMycs, ecil OH 3HAeT TEOPETHUECKHIA
Y NPAKTUYECKUIA MaTepuall, TpPaMOTHO M MO CYILECTBY M3JIaraeT ero Ha
3aHATUSAX U B XOJ€ MPOMEXKYTOYHOM aTTecTaluu, HE JONycKas
CYILIECTBEHHBIX HETOUYHOCTEH.

OOyyaromuiicss  MpaBWJIBHO  TNPUMEHSET  TEOPETHYECKHE
TOJIOXKEHHUS TPU PEIICHUH TMPaKTUYECKHX 3aJad MpodecCHoHATbHOU
HAIMPABJIEHHOCTH pa3HoOro YPOBHS CJI0’KHOCTH, BJIaJICET
HEOOXOUMBIMH JIJIsI STOTO HABBIKAMHU U MIPUEMAMU.

JlocTaTro4yHO  XOpOLIO  OpPUEHTHUpPYETCS B
npodeccroHanbHOI TUTEpaType.

OneHka MO AMCHUUIIMHE BBICTABISETCS OOy4aromemycs ¢
YYETOM PE3YyIbTATOB TEKYUIEH U MPOMEKYTOUHON aTTECTALINH.

Komnerenmuu, 3aKpeIIEHHbBIE 3a JUCLUIIIIMHOM,
c(hopMHUPOBAHBI HA YPOBHE — «XOPOIIU.

yuyeOHOH W

67-50/D,E

«YIOBIETBOP
UTEITHHOY/
«3a4TEHO
(ymoBneTBop
HUTEJIBHO)»/
«3aUTEHOY

BeicraBisiercss oOyuatomieMmycs, €clii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKUA W MPAKTHYECKUH MaTepHall, JOIYCKAET
OT/eNbHBbIE OIIMOKM IMpPHU €ro M3JOXKEHUHM Ha 3aHATHAX U B XOJe
MIPOMEKYTOUYHON aTTECTALUN.

OOyuaronuiics MCHBITHIBACT OIpeeIEHHbBIE 3aTPyIHEHHUS B
NIPUMEHEHUH  TEOPETHYECKHX  IIOJIOKEHUH  TNpPHU  PELICHHUH
MIPAKTUYECKUX 3a1a4 npodeccuoHaIbHON HaIlpaBJICHHOCTH
CTaH/IaPTHOTO YPOBHS CIIO)KHOCTH, BjaJeeT HEOOXOIUMBIMH IS
3TOro 6a30BBIMU HaBBIKAMU M TPUEMAMH.

JleMOHCTpHUpYET JOCTaTOYHBIA YpPOBEHb 3HAHUS Y4eOHOMH
JIUTEPaTypsl 110 AUCLUIIIVHE.

OueHka Mo AMCLUUIUIMHE BBICTaBISIETCS OOy4aromemycs c
y4€TOM PE3YJIbTATOB TEKYIEH U TPOMEKYTOUHON aTTECTALUU.

Kommerenmumn, 3aKpEIIEHHBIC 3a JUCIUILIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «JIOCTATOYHBI.

49-0/F,FX

«HEYJIOBIICTB
OPHUTEIBHOY/

BricTaBnsercs oOyuaromemMycs, €Cii OH He 3HaeT Ha 6a30BOM
YPOBHE TEOPETHUYECKUNM W NPAKTUYECKMM MaTepuai, JOIYCKaeT
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HEC 3a4TCHO

rpyOble OIIMOKM MpHU €ro H3JI0KEeHHMM Ha 3aHATUAX M B XOJe
IIPOMEKYTOUYHOM aTTECTALUU.

OOyuaronuiics HCHBITBIBAET CEPbE3HBIC 3aTPYyJAHEHUS B
IIPUMEHEHUH  TEOPETUYECKUX  IIOJIOKEHUM  INPU  PELICHUH
IIPaKTUYECKUX 3a1a4 npodeccuOHATBLHON HaIpPaBJIECHHOCTU
CTaH/IapTHOI'O YPOBHS CJIOKHOCTH, HE BJIAJEET HEOOXOAMMBIMH IS
3TOro 0a30BbIMU HaBbIKAMH U IPUEMAMH.

JlemoHcTpHpyeT (bparmeHTapHbie 3HAHUSA y4eOHO
JIUTEPATYypPHI 110 TUCLHUIIIMHE.

OneHka MO AMCUMILIMHE BBICTABISAECTCA OOydaromeMmycs c
Y4€TOM pe3yJIbTaTOB TEKYLIEH U MPOMEKYTOYHOM aTTeCTallUu.

KoMnereHniun Ha ypoBHE «IOCTATOYHBIN», 3aKPEIUIEHHBIC 3a
JUCLUIUIMHON, HE C(OPMUPOBAHBI.
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5.3. OneHo4Hble cpeAcTBA (MaTepHAaJIbl) AJIs1 TEKYLIero KOHTPOJISA YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAMH 00y4YaOIIMXCS M0 AUCHHILINHE

[IpoBepounas pabora no teme «lIpenensn»

[TpoBepounas pabota npoBoutcs o temam 3 u 4. [IpoBepounas pabora BKIIOYaeT B ceOs
10 mpakTuyeckux 3aJaHUi. 3a KaXJ0e BEPHO BBINOJHEHHOE 33JaHUE JAeTcs OAWH Oal.
MakcumanpHoe KoimuecTBO OamnoB —10. Ha BeImonHeHWe 3agaHUil KOHTPOJBHOH PaOOTHI
otBoAUTCS 90 MUHYT BO BpeMsI 3aHATHSL.

Boruncnuts npezenst (He npuMeHsis npasuiio Jlonurarns)

2
1. lim YA +8x+1

X—>+00 X+3
3
. XT=2x+1
2. I|n1-—Z—————7r———-,
-1 X" +4X° -4

3. lim (\/4x2 +3x+1—2x) ,

X—>+00

. sSin6Xx
4. lim—

x=0 8IN 7X

. Ccos3x
5. lim

ot cos5x

5x
6.Hm(1—§j
X—00 )(

5x+7
7. Iim(zx_lj ,
x>o\ 2X+3

8. lim In(1+.23|n 3x)
X0 sin4x

1
9. lim(1+2sin 3x)'9%

Lo, limYX-1

x—1 1___%/;2
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[IpoBepounas padora «IIpousBoaHas»

[TpoBepounas pabora npoBoautcs mo Temam 5 u 6. [IpoBepounas paboTa BKIIOYaeT B ceOs
10 mpakTuyeckux 3aJaHuil. 3a KaXKJ0€ BEpHO BBINOJIHEHHOE 3aJaHue JaeTcsl OAMH Oaill.
MakcumanbHoe koauuecTBo OamnmoB —10. Ha BeimonmHeHwe 3agaHuii KOHTPOJIBHOW pPabOTHI
orBoAUTCS 90 MUHYT BO BpEeMsl 3aHATHSL.

1. Vcnionp3yst TONBKO ONpeesieHre TPOU3BOIHON, HANTH MPOU3BOIHYIO (PYHKIIMH

y =+/2x.

2-3. UccnenoBaTh Ha HEMIPEPHIBHOCTD (DYHKITUIO
- x*+1,x<0
f(x)=2"0 1= D
X+6 4—x,x>0.

4-7. Ucnonb3ys odmue npasuia quddepeHpopanys, HalTH npous3BoaHsie y'(X) :

y:eZX
y = x*sin 3x,
_sinx
cos®x '
y _ (2+ X)5X+G1

8. CocTaBUTh ypaBHEHHUS KacaTeIbHOW U HOpMaU K rpaduky pyHkiuu Y = f (X) B TOYKE

X = X,, €CITH

y=sin2x , X, =

9-10. Ucnons3ys npasuio Jlonurans, HaiTu npeaen:

In(x-5)

lim ,
x5 Iniex —e° )

1

lim (cos X)*.



20

Hrorosas npoBepounas pabora 3a 1 cemectp

[IpoBepounass paborta BkirO4YaeT B ceOs 12 mpaktmueckux 3amaHuid. CTYIEHTY HYXHO
BbIOpatTh /i pemieHus 10 3amanuii. 3a KakJj0€ BEPHO BBIOJHEHHOE 3a/laHUE JIAeTCsA OAWH Oall.
MakcumanpHoe KosimuecTBO OamnoB —10. Ha BelmonHeHWE 3agaHUil KOHTPOJBHOH PaOOTHI
otBoAUTCS 90 MUHYT BO BpeMsI 3aHSATHSL.

No 1-No4. BeruucnuTh mpeaesibl

lim (\/x2 +10x+3 —X),

. x*+4x-16
lim ———,
-2 X° +4x -12

. (Bx 3\
lim ,
x->=\ 3X +5

ctg7x

Iimo(1+ sin 9x)

Ne 5. Ucnonb3yst TONBKO ONpPENEIEHUE IPOU3BOJHOM, BBIBECTH IPOU3BOJHYIO (YHKIUU
f(X) =sin 7x
No 6-Ne 8. Haiitu mpousBoaHyto QyHKINUN
y = cos*(4x),

X3

y= esin(x) !

)4x+2

y = (sin 2x

. —x*+1,x <0,
Ne9. Haiitru Toukm paspeiBa ¢yskumun  f(X) = U TpPOBECTH HX
2—X,x>0.
KJIacCU(PUKALIHIO.
Ne 10. HaiiT TOYKH SKCTpeMyMa M ONPEACIUTh HHTEPBAJIbl MOHOTOHHOCTH ()YHKIMH

y—— 2
3+2x—x?
4
Ne 11. Haiitn Touku nmeperunba u HHTEPBAIIBI BBITYKIOCTH QYHKIUH Y = EW Vv
+2X—X

Ne 12. Haiit acMMOTOTBI M IOCTPOUTH TpauK PyHKIIHH
4

y:3+2x—x2
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[TpoBepounas pabora «DyHKIUU HECKOJIBKUX MEPEMEHHBIX)»

ITpoBepounas padota npooautcs 1o Temam 8 - 10. [IpoBepounas pabora BKiroYaeT B ceOs
5 mpaKTUYeCKHX 3a/laHui. 3a Ka)K10€ BEPHO BBIIIOJHEHHOE 3a/1aHKE JaeTcs JiBa Oasia.
MakcumanbHoe KonuecTBO 6amnoB —10. Ha BeImoiHeHHE 3a1aHN KOHTPOJIBHOW paboThI
otBoAuTCs 90 MUHYT BO BpeMsl 3aHSATHSI.

1. HaiiTi Bce yacTHBIE MPOU3BOHBIE BTOPOTO MOPsAKa (PyHKIHH

. X
Z =arcsin—.
y

2. s pynxupn u = x’y° +x°z° + y*z* Haitrn:
a) rpagueHT QPYHKIINH;
06) mnpousBomHylo QyHkumu B Touke M(l; 1; 1) mo HampaBleHHIO BEKTOpa

a=1{-2-1-2}.

3. UccnenoBaTh Ha SKCTpeMyM () YHKITUIO
z=-2x"—xy—y> +5x+3y.

4. Haiitn HanOoJbIliee 1 HAaNMEHbIIee 3HAYCHUST PYHKIIUU
z=-2x"+xy—4y° —2x+16y
B 00JIaCTH, OTPAaHUYECHHON JTMHUSAMMU:
x=-1, y=-3, x+y=4.

5. HaiiTu ycoBHBII 9KCTpeMyM QYHKIMH z = 2x + y, ecimi X~ +y° —=5=0.
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[Tposepounas padora «MHTErpaIBI»

ITpoBepounas padota npooautcs 1o Temam 11-13. [IpoBepounas pabora BKiIroYaeT B ceOs
10 npakTHUecKUX 3a4aHUN. 32 Ka)KJJ0€ BEPHO BBIIIOJHEHHOE 3aJaHUE AeTCsl OJUH Oall.
MakcumanbHoe KonuecTBO 6amioB —10. Ha BeImosiHeHHE 3a1aHI KOHTPOJIBHOW paboThI
otBoAUTCS 90 MUHYT BO BpeMsl 3aHATHSL.

1-6. Haiitu HeonpeieIeHHbIE HHTErPaIbl
2

X
I4+ x° ax,
_[xzemdx.
Ixe’“dx,
J.sin (5% +4 )dx.
J- 2X—3 «
x* —6x+18

X+3
j(x_z)(x+1)o'x

7-9. BoruucnuTh orpeieieHHbIe HHTETpalbl

1
J'O xe2*dx,

1 x*dx
b
1
J'ZX—5 i
o X+4

10. Haiitu miomanp Gurypsl, OrpaHiYeHHON JTMHUSAMHU

y=x",y=+x.
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Hrorosas npoBepouHas paboTa 3a 2 cemecTp

[TpoBepounast pabora BkitoyaeT B ceOs 12 mpakTuueckux 3aaaHuil. CTyAEHTY HYXHO
BbIOpatTh Juid pemeHus 10 3amaHuii. 3a Kak[0oe BEPHO BBIIOJHEHHOE 3a/laHUe J1aeTcs OAMH Oasul.
MakcumanbHoe koauuecTBo OamnmoB —10. Ha BeimonmHeHwe 3agaHuii KOHTPOJIBHOW pabOTHI
orBoAUTCS 90 MUHYT BO BpEMs 3aHATHSL.

1-4. Haiiti HeompeieIeHHbIC HHTETPAITbI
2

jxe‘sxdx , fx—dx ,

\/4—x6
_[ (x+2)dx
X3+4X2—5X1 J‘,\/X —8X+2

5-7. BeluMCcIuTh ONpeieeHHbIE HHTETPaJIb

jz xdx
o fa_x2'

8. Haiitu moraap GUrypsl, orpaHUuCHHOM JTHHUSIMHA
Yy =2x+1, x—y=1.

9. UccnenoBarh Ha SKCTPEMYM (YHKITHIO
U=x"+xy—y>+3x—4y

10. Jlna 3ananHo# GyHKIMK HAWTH U, €CIN
U = Cos (xsys)
11. Haiitu oOmmuit uaTerpan auddepeHnnanbHOro ypaBHeHMs

xdx +y(x2 + l)dy =0.

2 (x-3)™
12. HaiiTn 0651aCTh CXOIMMOCTH Psijia Z —
n=1 8" n
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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IIpuMepHBIii IEpeYeHb BOIIPOCOB IS IIOATOTOBKHU K 9K3aMEHY

Bormpocs! 1o kypey «MaTtemMaTH4eCKUi aHaIu3»
1 cemectp

MHosxecTBo. Onepanuy HaJi MHOXECTBAMH.

[Monstue pynxun. O6macTe onpeneneHus 1 0071acTh 3HAUCHUH QYHKITHH.

CrnoxHast QyHKIHS.

Ob6parHas pyHKIUA U ee TpaduK.

UYernsie ¥ HeyeTHBIE (yHKIUU. CBOWCTBA YETHBIX M HEYETHBIX (PYHKITUI.
[Tepuoandeckue GyHKIUU.

MOHOTOHHBIE PYHKIIMH.

UucnoBas  mocienoBaTesbHOCTb.  OCHOBHBIE — XAapaKTEPUCTUKH:  MOHOTOHHOCTD,
OTPaHUYEHHOCTb.

[Ipenen uncinoBoil mocieA0BaTENLHOCTH. [ €OMETpUYECKUI CMBICT TIpEEna.

Teopema 0 €IMHCTBEHHOCTH IpeJiesia CXOAAIIEHCS M0CIe10BaTeIbHOCTH.

Teopema 006 OrpaHUYEHHOCTH CXOJAIIEICS OCIEI0BATEIbHOCTH.

Teopema 006 apudmeTHUECKUX CBOMCTBAX Mpeieia CXOAMIINXCS MOCIEA0BATEIIbHOCTEH.
[Ipenen uncnoBOM MOCIEAOBATENBLHOCTH. T€OopeMa 0 «3aKaToi» MEPEMEHHOM.

TeopeMa 0 CXOAUMOCTH OrPAHMYEHHOW MOHOTOHHOM IIOCJIEIOBATEIIbHOCTH.

Uucrno e kak npezern nociaea0BaTeIbHOCTH.

[Tpenen pynkuuu B Touke (mo Komw, o I'eitne).

[Ipenen ciaoxxHOM QYyHKIIHH.

OpHocTropoHHME TmpeAenbl. TeopemMa O CyIIECTBOBaHMHM JBYCTOPOHHETO IIpefelna
(GYHKIIMH B TOYKE.

Teopemsl 0 MpeeTbHOM MEPEX0/I€ B HEPABEHCTBAX.

IlepBbIil 3aMeyaTENbHBIN MPEAET U €T0 CICACTBHUS.

BTtopoii 3aMeuaTenbHbIi MPEen U €ro CIEACTBHUSA.

OKBUBaJIEHTHOCTh OECKOHEYHO MaJIbIX (QYHKIUH.

Teopema o cBsi3u GYHKIMH, UMEIONMIEH KOHEYHBIM TIpenesl M OECKOHEYHO Majou
byHKIHEH.

HenpepriBHOCTH GYHKIMH B TOUKE.

HenpeprIBHOCTH CII0KHON (YHKIUH.

Knaccudukanus Touek pa3pbiBa G yHKIUH.

Teopemsl 0 cBOMCTBaX (PyHKLNN, HEMPEPHIBHBIX HA OTPE3KE.

Onpenenenre Npou3BOIHON. ['eOMETpUYECKNI U MEXaHUYECKHU CMBICIT POU3BOIHOM.
Teopema o cBSI3U MeXAy HEMPEPBHIBHOCTHIO U AU PepeHIupyeMOoCThIO.

[Tpon3BoHas CyMMBI, TPOU3BEACHUS U YaCTHOTO JIBYX (DYHKIIUH.

[TpousBoHas CIOKHON (QYHKITHH.

[Tpou3BoaHas 00paTHOM HYHKIIHH.

Jlorapugmuueckasi IpoU3BOAHAS.

JuddepenunpoBanue napaMeTpudecku 3aJaHHbIX (QYHKIUH.

JuddepenumrpoBanue HeSBHO 3aJaHHON (YHKITUH.

BriBog popmyn auddepeHpoBanus MpoCcTEHIINX HIEMEHTAPHBIX ()YHKIIUHA.



37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,

50.
51.
52.
53.
54.
55.
56.

YpaBHEHHUsI KacaTeIbHON U HOPMAJIH K IJIOCKOU KPUBOM.

Huddepennman pyaxmuu. Ero reomeTpruueckuii cMbICI.

HMuBapuanTHOCTH GOpMBI TiepBoro quddepeHmana.

[Tpoun3BoaHbIe BbICIINX NOPsiiKOB. Popmyna JlelOHuLa.

Okcrpemymbl GyHKIMU. Heo0xoanMoe ycioBre CyIecTBOBaHUS IKCTPEMYMa.
JloctaTouHOE yCIIOBUE SKCTpEMYyMa.

Teopema Posuist (0 KOpHSIX POU3BOIHOMN).

Teopema Jlarpanxa (0 KOHEUHBIX PUPAILEHUSX ).

Teopema Ko (00 oTHOIIEHUH NPUPALEHUS ABYX (PYHKIIHN).

IIpaBuno Jlonurans.

®opmyna Tetinopa. Paznoxenne anemeHTapHbx GyHkuii mo Gpopmyne MakiopeHa.

YcnoBus Bo3pactanus (yObiBaHUs) QYHKIIMU HA OTPE3KE.

[lpumeHeHne TPOM3BOAHOM BTOPOTO TOPSAKA K HCCICIOBAHUIO (HYHKIUHU
KCTPEMYM.

Haubonpiiee u HauMeHsblee 3HaYUCHUE (PYHKIIUUA HA OTPE3KE.

ITonsATHE BBITYKIOCTH U BOTHYTOCTH KPUBOM.

Heo6xoanmoe ycnoBre BRITYKJIOCTH (BOTHYTOCTH) Tpaduka QpyHKIIUH.

Touku neperu6a. HeoOxoaumoe ycioBue CyliecTBOBaHUs TOUKH Ieperunoa.
JlocTatouHoe ycioBHE CYIIECTBOBAHUS TOYKH Iepernoa.

BeprukanbHble 1 HAKJIIOHHBIE ACUMIITOTHI KPUBOM.

HccnenoBanue GpyHKIMIA U TOCTpOEHUE TPadUKOB.
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Ha



28.
29.
30.
31.
32.
33.
34.

Bormpocs! 1o kypey «MaTtemMaTH4eCKUN aHaIu3»
2ceMecTtp

OYHKINHI HECKOJIbKUX NEPEMEHHBIX, 00JIaCTh OIPEIeICHHUs, CIOCOOBI 3aJaHUsl.
OYHKINHM HECKOJIbKUX NepeMeHHbIX. [Ipenen pyHkiuu B TOUKe.
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YacTHbIe npupameHud W YaCTHBIC IIPOU3BOJHBIC. FCOMeTpI/ILIeCKI/Iﬁ CMBICJI 4YaCTHBIX

MPOU3BOIHBIX (PYHKIIMH JBYX EPEMEHHBIX.

Q®opmyna TOJHOTO MpUpalIeHUs (GYHKIUH HECKOJIbKUX  IEPEMEHHBIX.
nuddepeHnman.

[Ipon3BOHBIE BHICIIUX MTOPSIKOB.

HeoOxonumeie ycrnoBus 3kCTpeMyMa (pYHKIIMH HECKOJIbKUX [TEPEMEHHBIX.
JloctaTouHble YCIOBUS SKCTpeMyMa (PYHKIIMH HECKOIbKUX MEPEMEHHBIX.
VYcnoBHbIM 3kcTpeMyM. MeToa MHO)kuTeNel Jlarpanxa.

[Ipou3BoHas 110 HAIPABIICHHUIO.

. 'paguenT.

. Onpenienenue nepBooOpasHol GyHKLUH.

. Heonpenenennsiii unterpan. OCHOBHBIE CBOMCTBA.

. Heonpenenennslil nuuterpan. MeTox 3aMeHbl IEPEMEHHOM.

. Heonpenenennsiit uaTerpain. @opMyia HHTErpUPOBAHUS IO YaCTSIM.

. Heonpenenennslii unterpan. MaTerpupoBanue panuoHaaIbHOR IpOOH.
. OnpeneneHHbli HHTETpaJl — 3aJ1a4a O IUIOIAAU KPUBOJIUHENHOMN Tpanenuy.
. Teopema Hrrorona-Jleitbnuiia. OCHOBHBIE CBOWCTBA.

. Onpenenennslii unterpan. Teopema Herotona-JleiiOnuma.

. Onpenenennslil nHTErpan. MeTon 3aMeHbl NEPEMEHHOM.

. Onpenenennslil naTErpan. @opmyia HHTETPUPOBAHUS 110 YACTSM.

. HecoOcTtBennsle nnTerpainsl | poaa.

. HecoOcTtBennnle nnterpanst |l poxa.

. Haxoxnenue miomaaym niockoi Gpurypsl.

. Aunddepennmanbabie ypaBHEHUS C pa3AesIIOIIUMUICS TEPEMEHHBIMH.
. Auddepennmansabie ypaBHEHUS IEPBOTO MOPSIIKA.

. YpaBHeHue bepnyim.

KO3 pULIHEHTaMU.

[TonsTue yncnosoro psga. Heo6xoanMelii mpu3HaKk CXOAUMOCTH.
[TpusHaky cpaBHEHHUS.

[Tpusnak [lanambepa.

Panuxanshbiii npusznak Komm.

WHTerpaibHbli IPU3HAK.

Crenennoii psig. O6macTh CXOIUMOCTH.

®opmyna Teinnopa. Pansl Teinopa u MaknopeHa

Tlonueri

. Jluneitnpie  audQepeHnnanbHbBIE  ypaBHEHHMs BTOPOrO  IMOpsAAKAa C  MOCTOSHHBIMU
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6. YueOHO-MeTONMYeCKOE M MH(POPMALIMOHHOE 00ecreueHune

JTUCIHUNIHHBI

6.1. CnuMCOK MCTOYHUKOB U JIUTEPATYPbI

OcHoBHast TuTepaTypa

1.

Kpacc, M. C. Maremaruka g SKOHOMHYECKOro OakanmaBpuara: ydeOHuk / M.C.
Kpace, B.II. YynpeinoB. — MockBa: UTHOPA-M, 2020. — 472 c¢. — (Bsicee
obOpasoBanme: bakamaBpuar). - ISBN 978-5-16-004467-5. - Tekct: 3neKTpOHHBIH//
OBC «Znanium.comy: [caiit]. - URL: https://znanium.com/catalog/product/1072296

Munaues, B. C. Bricmas maremaruka: ydueOHuk / B.C. IllunaueB. — Mocksa:
HNH®PA-M, 2021. — 479 c. — (Briciiee odpaszoBanue). - ISBN 978-5- 16-010072-2.
- Tekct:  oanektponssiii/  ObC  «Znanium.comy»:  [caiit]. -  URL:
https://znanium.com/catalog/product/1185673

Maremaruueckuit aHaIu3 JUTSL SKOHOMUCTOB:IIPAKTHUKYM: YueOHoe

nocobue/T.U. emuna, O.I1.11eBskosa - M.: HUL] UH®PA-M, 2016. - 365 c.: 60x90
1/16. - (Beiciiee obpasoBanue: bakanaspuar) (Ileperiér) ISBN 978-5-16-010388-4 -
Pexum noctyna: http://znanium.com/catalog/product/486418

JononHuTenpHas tuTeparypa:

1.

KysnenoB, b. T. MaremaTtnka: y4eOHHUK IJIsl CTYIEHTOB BY30B, OOyYalOIUXCS IO
CTeNMANTBHOCTAM dKOHOMUKH W ynpasienus / b. T. Ky3znenos. — 2-e m3n. — M.:
IOHUTU-AAHA, 2017. — 719 c. — ISBN 5-238-00754-X. — Pexum nocryma:
http://www.iprbookshop.ru/71018.html

Briciias MatemaTwika A7 OKOHOMHUCTOB: YYe€OHUK I CTYICHTOB BY3O0B,
oOyuaronuxcsi o s3xkoHomuueckum crenuanbHocTsm / H.IL. Kpemep [u ap.] ; mox
pen. mpod. H.II. Kpemepa. - 3-e uzn. - M.: JOHUTU-JTAHA, 2017. - 479 c. —
(Cepust «3omnoroii pona poccuiickux yueOHHKOB») - ISBN 978-5-238-00991-9. —
Pexum J0CTyIa: http://znanium.com/catalog/product/1028709 WIH
http://www.iprbookshop.ru/74953.html

Kypc BeIcIICH MaTeMaTHKU Uit 5)KOHOMUCTOB: y4eOHuk / moa pex. P.B. CarutoBa. —
Mocksa: UHOPA-M, 2019. — 647 c. — (Bwicmiee obpazoBanue: bakamnaBpuar). -
ISBN 978-5-16-011091-2. - Tekcrt: anekrponHslii// DbC «Znanium.comy: [ca#iT]. -
URL.: https://znanium.com/catalog/product/989794

JIypwe, U. I'. Boictias matematuka. [Ipaktukym: yuednoe mocobue / U.I'. Jlypwe, T.II.
®dyntukoBa. — MockBa: By3oBckmii yuebunk: MTHOPA-M, 2018. — 160 c. - ISBN
978-5-9558-0281-7. - Texkcr: snexrponHsblii/ IbC «Znanium.comy»: [caiT]. - URL:
https://znanium.com/catalog/product/935333

Muxun, M.H. Maremarnueckuii aHanu3. @DyHKIMU HECKOIBKUX IEPEMEHHBIX:
VYuebnoe nmocodbue. / M.H. Muxun, T.b. benoBa — Mocksa: Anbnen-Ilpunat, 2020 — 57
c. ISBN 978-5-6044627-3-7



https://znanium.com/catalog/product/1185673
http://www.iprbookshop.ru/71018.html
http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
https://znanium.com/catalog/product/935333
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6.2. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAMOHHO# ceTu «AHTepHeT»

1. http://www.eios.dom-rggu.ru/ - siekTpoHHas WHGOPMAIIMOHHO-00pa3oBaTeIbHAS Cpeaa
(BUOC) punmana PITY B r.JlomoaenoBo
2. http://www.znanium.com - DieKTpOHHbIE YYCOHHKH AJICKTPOHHO-OMOIMOTEYHON CUCTEMBI

Znanium

3. DIeKTpOHHO-OMOIHOTEUHAS cucTemMa IPRbooks (OBC IPRbooks) -

http://www.iprbookshop.ru/

4. DnexkTpoHHas uwH(pOpMaMoHHO-o0pa3oBarenpHas cpena (DMOC) dummana PITY B
r. Jlomoaemoso — http://www.eios.dom-rsuh.ru/
5. UadopmarmonHo-npaBoBoii moptai - https://www.garant.ru

CocTtaB coBpeMeHHBIX npodeccuoHanbHbIXx 0a3 nanubix (b/]) u nundopmanmonno-
cnpasounsie cucteMm (MCC) (2026 r.)

Nen
/11

HanmenoBanue

I'apanT

1 | KomneioTepHble cripaBOYHbIE IPABOBBIE CUCTEMBI
Koncynsrant Ilnroc,

7. MaTepuajibHO-TEXHHYECKOe o0ecrneyeHue JUCIUTINHBI

Peanmzamus y49eOHOW NUCIUIUIMHBI TpeOyeT HaIMdusl JEKIMOHHOTO KaOWHETa CO CIEeXyIOIuM

000pyAOBaHHUEM:!

1. HoyrOyk ¢ nporpamMmmubiM obecnieuennem Microsoft PowerPoint;

2. TIpoekTtop [uis teMOHCTpanuu ciaitnos Microsoft PowerPoint;

3. DkpaH Juts aeMoHcTparuu ciaiiios Microsoft PowerPoint.

Jlist ipenoiaBaHust TUCIUIUTHHBI HEOOXOAMM JOCTYII K 3JIEKTPOHHON MH(POPMAIIHOHHO-
oOpasoBarenbHol cpeae (DMOC) puinana, 31eKTPOHHOMY KaTajory OMOJIMOTEKM HHCTUTYTA, a TAKIKE
000py10BaHKE [T MYJIbTUMETHHHBIX TIPE3CHTAIIHIA.

[TporpamMHoOe JHIIEH3HOHHOE obecnedeHue quctumnabl: Windows 7 Pro, Windows 8,1, Windows 10

Pro, Microsoft office 2010/2013

OcBoeHue JUCHUINIMHEBI ITPEATIOIaracT uCrojab30BaHnuC aKaZ[eMHHeCKOP'I AYJAUTOPUU IJIA IPOBEACHUA
JICKIIMOHHBIX 1 MPAKTHYCCKUX 3aHITUH C H€O6XOI[I/IMLIMI/I TEXHUYCCKUMHU CPCACTBAMU (060py,Z[OBaHI/I€ JJIsA

MYJIBTUMEIUHHBIX PE3EHTAINN).

CocraB nporpammuoro obecneuenus (I10) (2026 r.)

Cnoco0
pacmpocTpaHeHUs
Ne | Hammenosanue [10 [TpousBoguTens (ruyenszuonnoe unu
Cc680000HO
pacnpocmpamnsiemoe)
1 | Windows server 2012 | https://www.microsoft.com Jlunen3snonHoe
5 Microsoft office | https://www.microsoft.com JTuieH3HOHHOE
2010/2013
3 | KOMIIAC-3D LT https://kompas.ru/kompas-3d- CB00OIHO
It/about/ pacmpocTpaHseMoe
4 | GIMP https://www.gimp.org/ CB00OIHO
pacIpoCTpaHsIeEMOE
5 | Notepad++ https://notepad-plus-plus.org/ CB000IHO
pacrpocTpaHsieMoe
6 | PDF24 Creator https://www.pdf24.org/ru/ CB000THO



http://www.eios.dom-rsuh.ru/
https://www.microsoft.com/
https://www.microsoft.com/
https://kompas.ru/kompas-3d-lt/about/
https://kompas.ru/kompas-3d-lt/about/
https://www.gimp.org/
https://notepad-plus-plus.org/
https://www.pdf24.org/ru/
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pacupoCTpaHsIeMOe

7 | app.diagrams.net https://app.diagrams.net/ CB00OIHO
pacupocTpaHsieMoe

8 Geany (with Python | https://geany.org/ CB00OIHO
3.12) https://www.python.org/ pacIpoCTpaHsIeMOe

Visual Paradigm | https://www.visual- CBoOoHO
Community Edition paradigm.com/editions/community/ |  pacmnpocTpansiemoe

10 | Smnexe Tenemoct https://telemost.yandex.ru/ CBobOoaHO
pacupocTpaHsieMoe
11 | Koncyneraatllioc https://www.consultant.ru/ JluneH3noHHOe

8. ObecneueHne 00pa30BaTENBLHOIO MPOLECCA IJISA JIMI C
OrpaHUHYCHHBIMHA BO3MOKHOCTAMMU 3/1I0POBbS U HHBAJINI0B

B X0J€ peain3aluu JUCHUIIIIMHBI UCITOJIB3YIOTCA CIACAYIOMUC JOIMOJTHUTCIIbHBIC
MCTOABI 06y‘lCHI/I5{, TEKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOQHOIZ aTTeCTalun
O6yanOHIHXC$[ B 3aBUCUMOCTH OT UX MHAWBUAYAJIbHBIX 0COOEHHOCTEH:

® IS CIENbIX U CIAa00BUASIIMX:

- JIeKUMH O(OPMIISIIOTCS B BHJIE 3JEKTPOHHOIO JOKYMEHTA, JIOCTYMHOIO C IOMOLIbIO
KOMIIBIOTEpA CO CIEIHATN3NPOBAHHBIM ITPOTPAMMHBIM 00eCIIeueHUEM;

- TMCbMCHHBIE 3aJ@HUS BBIIOJHAIOTCA HAa KOMIBIOTEPE CO CHEUUAIU3HMPOBAHHBIM
MPOTPaMMHBIM 00€CTIeYeHHEM, HITM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieunBaeTcs MHANBUYalIbHOE paBHOMEpPHOE ocBelieHne He MeHee 300 Jokc;

- 7 BBIIOJHEHUS 3aJaHusl OpU HEOOXOJMMOCTH MPEIOCTaBISETCS YBEIUYMBArOIIee
YCTPOICTBO; BO3MOXKHO TaK)Ke€ MCIIOJIb30BaHHE COOCTBEHHBIX YBEJIMUMBAIOIIUX YCTPOICTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIISIOTCS] YBEIMUEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCA B YCTHOW (hopMe WMIIM BBIOJHSIOTCS B MUCBMEHHOM (opme Ha
KOMIIBIOTEPE.

® IS TIYXMX M CIa00CIBIIIAIIMX

- Jexkuuu Oo(OpMISAIOTCS B BHUJAE JJNEKTPOHHOIO JIOKYMEHTa, JHO0O0 MpeaocTaBisercs
3BYKOYCHJIMBAIOIIAs annaparypa MHAUBUYaJIbHOTO MTOJIb30BaHNs;

- IUCbMEHHBIE 33JJaHNs BBITOJIHAIOTCS Ha KOMITbIOTEPE B MUCbMEHHOMU (opMe;

- DK3aMEH U 3au4€T MPOBOJATCS B MUCbMEHHOM (hopMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEICHUE
B (hopMe TECTUPOBAHUSI.

e IS UL C HAPYIICHUSMHU OMIOPHO-/ABUTATEIBHOIO aIlrapara:

- Jekuuu Oo(OpMIAIOTCS B BUJE BJEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CHEIMATN3NPOBAHHBIM ITPOIPAMMHBIM 00eCIIeUeHUEM;

- TIACbMEHHBIE 33JlaHWs BBIIOJHSKOTCA Ha KOMIBIOTEPE €O  CIENUAIN3UPOBAHHBIM
IIPOrpaMMHBIM 0OeCTIeYeHHEM;

- 9K3aMeH M 3a4€T MPOBOATCS B YCTHOM (OopMe WM BBIMOJIHSAIOTCS B MUCbMEHHOU (dopme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIMMOCTH MpeyCMaTPUBAETCS YBEIMUEHUE BPEMEHU JJIs TOJTOTOBKH OTBETA.

[Tponenypa npoBeneHus] IPOMEXYTOUHOM aTTecTaliy A 00yJaroluXcsl yCTaHABIUBACTCS
C y4€TOM HMX HMHJIMBUIYyaJbHBIX MCUX0pu3nyeckux ocoOeHHocTel. [IpoMexyrouHas arTectanus
MOKET IIPOBOJUTHCSA B HECKOJILKO 3TAIIOB.

[Ipu npoBeneHUM MpoLETYpbl OLEHUBAHUSA DPE3YAbTATOB OOYYEHHUS MPEAyCMaTpUBACTCS
UCTOJBb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBA3M C  HMHIUBUAYAJbHBIMU
0COOEHHOCTAMH OOy4YaroLINXCsl. DTH CPEICTBA MOTYT OBITh NPEIOCTABICHBI YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIC TEXHUYECKHE CPECTBA.

IIpoBenenne  mpouenypsl  OLEHHMBAHUS  PE3YIbTaTOB  OOy4eHHUs  JIONyCKaeTcss ¢
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MCIOJIF30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcss OCTYN K MH(POPMAIMOHHBIM W OuOIMOrpaduyecKuM pecypcam B CETH
WuTepHeT s Kaxaoro odydaromerocs B Gopmax, aaTHPOBAHHBIX K OTPAHHYEHUSM UX 3JI0POBBS
Y BOCIIPUATHUS HH(DOpMAIUH:

® JUISI CIIENBIX M CIAa0O0BUISIINX:

- B IeYaTHOU (opMe YBEIMYCHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

e Uil TUIYXHX M CIA0OCIBIIIANINX

- B Me4aTHOU (hopme;

- B (hopMe 3JICKTPOHHOTO IOKYMEHTA.

e ISt OOYYAIOIIMXCS C HAPYIICHUSMU OMOPHO-/IBUTATEIILHOTO armapara:
- B me4aTHOU (opme;

- B (hopMe 3JICKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

VY4eOHble ayJAUTOPUU Il BCEX BHUJIOB KOHTAKTHOW M CaMOCTOSITEJIBHON pa0OThI, Hay4YHAs
OnOIMOTEeKa W WHBIC TMOMEMIECHUS IS OOydYeHHUS OCHAIICHBI CIICIHATBHBIM O0OPYJOBAaHHEM U
y4eOHBIMH MECTaMU C TEXHUYCCKHMHU CPEACTBAMHU O0YUYCHUSI:

® JUISI CIIETBIX M CITAOOBUISTIIHX:

- YCTPOUCTBOM JIJIsl CKaHMpoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- nucrieeM bpaiins PAC Mate 20;

- mpunaTepoM bpaitns EmBraille ViewPlus;

® Ui TIIYXUX M CIa0OCIIBIIAIINX:

- ABTOMATH3UPOBAaHHBIM pPAa0OYMM MECTOM Ui JIFOJEH C HapylIeHHEeM ciyXa |
¢71a00CTIBIIAIINX;

- aKyCTHYECKHI YCHIIUTENbh U KOJIOHKH;

e ISt OOYJAFOIIMXCS C HAPYIICHUSIMU OITOPHO-/IBUTATEIILHOTO ariapara:
- IePEIBIKHBIMHY, PETYIUPYEMbIMH dproHoMuueckumMu napramu CU-1,
- KOMITBIOTEPHOM TEXHHUKOM CO ClielnaibHbIM TPOrPAMMHBIM 00€CIICYCHHEM.
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9. MeToanveckue MaTepuaJibl

9.1. Il;1anbl NPAKTHYECKUX 3aHATHI

1 cemectp

Tema

Onementsl Teopun MEHOKeCTB (OITK-2.1, OTTK-2.2,
OIIK-6.1, OITK-6.2)

Bormpocst

e OCHOBHBIC YHCIIOBBIE MHOXKecTBa. CBOMCTBA
MHOJKECTBA ACHCTBUTECIBHBIX YUCE]T.
® OKpECTHOCTh TOYKH HA YHCIOBOM MPSIMOM.

YMeHus 1 HaBBIKU

e YMeTh 00BEIUHSITE MHOKECTBA.
e YMeTh IepecekaTb MHOXKECTBA.

Hizl;ﬁl;c?oe Kpacc, M. C. Maremaruka il SKOHOMHYECKOIO
3ananus nois pabotel | OakanmaBpuara: y4deOnumk / M.C. Kpacc, B.IL
Ha MPaKTHIECKOM UynpeiHoB. — MockBa: UHOPA-M, 2020.
3aHATHHU U VIS Bricmias MaremaTuka Afisi SKOHOMHCTOB: Y4eOHUK
CaMOCTOSTEIILHOTO JIA CTYyACHTOB BY30B, 06y‘~IaIOHH/IXC$I 110
pereHus skoHOMHYecKuM criermanbHocTsM / H.II. Kpewmep [u
ap.]; mox pexa. nmpod. H.ILL. Kpemepa. - 3-¢ uzn. - M.:
IOHUTU-TAHA, 2017. —
Oyukiun ogHoM epemennoit (OTTK-2.1, OITK-2.2,
Tema OIIK-6.1, OIIK-6.2)
e O0nacth onpeneneHus GpyHKIMU.
e O0nacth 3HaYeHNH QPyHKIUN
e OCHOBHbIC XapaKTEPUCTHKU (DYHKIIAH:
Bompocst
YETHOCTB/HEYETHOCTh, MOHOTOHHOCTB, OTPAHHYCHHOCTb.
e [leproAMYHOCTD (PYHKITUH.
e OOparHast QyHKIHSI.
e CrnoxxHast QyHKITHSL.
¢ Haxoxaenue obnactu onpeseseHus QpyHKIHH.
HpaKmqecgoe YMeHUst U HaBbIKU e Haxosxenue o0aacTy 3Ha4YCHUH QYHKIHUH.
SATTHe e YMeTh ONpeessaTh YeTHOCTh/HEYETHOCTD (DYHKIIHH.
e YMeTh HaXOJUTh Nepuo QyHKIHH.
Kpacc, M. C. Maremarnka mjisi SKOHOMHYECKOIO
3amanms 1 paGoTs OakamaBpuata: yueOnuk / M.C. Kpacc, B.IL
UynpsinoB. — MockBa: UHOPA-M, 2020.
Ha MPaKTHYECKOM
3aHATHU U JUTS Bricmiass MaTtemaTHKa A7 DKOHOMHCTOB: YYE€OHUK
CaAMOCTOSTEIBHOTO JJIs1 CTYACHTOB BY30B, O6yanOIHHXCﬂ 110
peleH s skoHOMHYecKuM criermanbHocTsM / H.II. Kpemep [u
np.]; mox pexa. npod. H.IIL. Kpemepa. - 3-¢ uzna. - M.:
IOHUTHU-AAHA, 2017. — C. 139-141.
[Mpakrudeckoe IMpeaen uucnoBoit mocienosatensHocTr (OTTK-2.1,
3aHsTHE 3,4 Tema OIIK-2.2, OIIK-6.1, OIIK-6.2)
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Bomnpocsi

e YucnoBas mocie0BaTeIbHOCTb.

e CriocoObl 3a/1aHUsI YKCTIOBOW MOCIEA0BATEILHOCTH.
e OCHOBHBIC XapaKTEPUCTUKU: MOHOTOHHOCTb,
OTPAHUYCHHOCTb.

¢ CXOIUMOCTB YHCIIOBOI ITOCIIE0BATEIHHOCTH.

e ['eomMeTpuyeckuil CMBICI Mpe/ena YUCIOBOU
[TOCIIEZIOBATENHHOCTH.

e Yucno Ditnepa-Henepa.

VYMeHus 1 HaBbIKH

e YMeTh 3a/1aBaTh YUCIOBYIO ITOCIE0BATEIHHOCTD,

e YMeTh MPOBEPSTH YUCIOBYIO MOCIIETOBATENFHOCTD Ha
MOHOTOHHOCTb.

e YMeTh MPOBEPATH YUCIOBYIO MOCIEI0BATEIBHOCTD Ha
OTPAaHUYCHHOCTb.

e YMeTh MPOBEPATHh YUCIOBYIO MOCIIENOBATENNLHOCTD Ha
CXOIUMOCTb.

e YMeTh HaXOAWTh MPEJIEN OCIeI0BATENFHOCTH.

3amaHus s paboThI
Ha MPaKTHIECKOM
3AHATUN U I

Kpacc, M. C. Maremarnka sl SKOHOMHYECKOIO
OakanaBpuata: yueOHuk / M.C. Kpacc, B.IL
UynpsiHoB. — MockBa: UHOPA-M, 2020.

Briciias mareMaTwka Jj1s SKOHOMUCTOB: y‘le6HI/IK

CaMOCTOSTEIBHOTO JJIs1 CTYyACHTOB BY30B, 06yqa101111/1xcs1 110
pelnenus skoHOMHYecKUM crienuanbHocTsM / H.ILL. Kpemep [u
ap.] ; mox pexn. npod. H.IL. Kpemepa. - 3-e uza. - M.:
IOHUTU-AAHA, 2017. — C. 167-175.
Ipenen Gyuxiwm oaHoM mepemernoit (OTTK-2.1, OTTK-
Tema 2.2, OTIK-6.1, OIIK-6.2)
e [Ipenen dbyakmuu B Touke o Kormm.
o [Ipenen ¢pynkiyu B Touke ['efine.
e OITHOCTOPOHHME NPEAEIBI.
Bomnpocsr e beckoHeuHO MaJible M OECKOHEYHO O0JIbIINe QYHKIHUH.

e Apudmernueckue cBOCTBa MPENEIIOB.
e Brruncienue npenenos anreOpandeckux BhIPaKEHHUH.

H?lj)aaKTque(S:ng e 3aMeyaTeabHbIE npeacibl U UX CICACTBUS.
HSTHE 5,
e DKBHUBAJIEHTHLIE OECKOHEYHO MaJIble q)YHKLII/II/I
YMeHus 1 HaBBIKU e YMeTh HaXOAUTh Npeesl QyHKIHH.
e YMeTh HAaXO0AWUTb OAHOCTOPOHHHUEC NPCACIIbL q)YHKI_II/II/I
3ananus A paboTEl | Brieiag maTeMaTHKA U SKOHOMECTOB: yueOHUK
Ha IHpaKkTHHCeCKoM JUIS  CTYJACHTOB  BY30B,  OOYyYalOIIMXCS  TI0
SAHATAN W A skoHOMHYecKuM criermanbHocTsM / H.II. Kpemep [u
CaMOCTOSATEIBHOTO | np.|; mox pex. npod. H.III. Kpemepa. - 3-e uzn. - M.:
peIIeHUs IOHUTHU-AAHA, 2017. — C. 167-175.
ITposepounas pabora mo teme «IIpemensny (OITK-2.1,
Tema OIIK-2.2, OIIK-6.1, OIIK-6.2)
IIpaktuueckoe
sansTHE T Bompocst [IpencraBicHB! B IPAKTHYECKHUX 3aHATHAX 1-6.
Vwmenus v HaBblku | [IpencTaBieHbl B MPAaKTUYECKUX 3aHATHX 1-6.
IpakTuyeckoe HenpepriBHOCTS hyHKIIMHA OTHON TIEPEMEHHOM

3aHsaTHe 8,9

Tema
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Bompocsi

e HempepbIBHOCTh (PYHKIMK B TOUKE.
e HempepbIBHOCTH (PYHKIIMK B MHTEPBAJIC H HA OTPE3Ke.
e Touku pa3pbiBa 1 UX KIACCUPHUKALNH.

VYMeHus 1 HaBbIKH

e YMeTh NMPOBEPATh PYHKIHIO HA HEMPEPHIBHOCTb.
e Onpenenars TOYKU pa3pbiBa U UX THII

3ananus s paboThl
Ha MPaKTHIECKOM
3aHSATHU U IS
CaMOCTOSTENBHOTO
peIeHus

Bricmias MaremaTuka Al 3KOHOMHUCTOB: Y4E€OHUK
JUIS  CTYIACHTOB  BYy30B, oOOydarommxcs IO
skoHOMHUYecKkuM crneruanbHocTsM / H.IL. Kpemep [u
ap.] ; mox pen. npod. H.IL. Kpemepa. - 3-¢ uza. - M.:
IOHUTU-AAHA, 2017. - C. 167-175.

Tema

[IpousBognas u nuddepenuran GyHKIUU OTHOH
nepemennoii (OITK-2.1, OIIK-2.2, OIIK-6.1, OIIK-
6.2)

Bormpocst

e [lonsTre Mpon3BOIHON (GYHKIIUK OJHOU TIEPEMEHHOM.
e YpaBHEHUS KACATEIbHON U HOPMAJIU K KPUBOM.

e [Ipon3BoaHas CyMMBI, pa3HOCTH, POU3BEIECHUS,
YacTHOTO JIBYX (DYHKIIHH.

e [IpousBoaHas CIIOXHON 1 0OpaTHON (PYHKIIHU.

e [Ipor3BoAHBIE BEICIINX MOPSIIKOB.

e Jlorapudpmudeckoe nudhepeHnnpoBaHue.

o JIuddepennmpopanne HESBHO 3aJaHHBIX (DYHKITHIA.

IIpakTnueckoe
samstue 10,11, e Jlubdepenunan pyHkuuy,
12 e [IpaBuio Jlonurans.
e Oopmyna Telnopa.
e HaxoxaeHue mponu3BOAHOM (HYHKIIUH OJHOTO
VMeHHUS U HAaBbIKK | TIEPEMEHHOTO.
o BhI4KclieHHE TIPE/IETIOB ¢ MOMOIIBIO PAaBUIIa
Jlonurans.
3anamns ans paboOTH | Brioyiag MaTeMaTMKa U SKOHOMHCTOB: ydeGHHK
Ha TMPaKTHICCKOM JUIs  CTYICHTOB  BY30B,  OOYYalOIIMXCH  II0
SAHATHH 1 U skoHOMHUecKuM crienuanbHocTsM / H.II. Kpemep [u
CaMOCTOATEIBHOTO | np.] ; mox pen. npod. H.III. Kpemepa. - 3-e uzn. - M.:
peHICHNS IOHUTU-AAHA, 2017. — C. 207-2009.
IMposepounas pabota o teme «IIpousBoanas» (OITK-
Tema 2.1, OIIK-2.2, OIIK-6.1, OITK-6.2)
[IpaxTnyeckoe
sansTie 13 Bompocsr [IpencraBneHsl B MpakTHUECKUX 3aHATHAX 11-12.
Ymenus v HaBbiku | [IpeacraBiieHs! B MpakTHUECKHX 3aHATHAX 11-12,
UccnenoBanne QyHKITMN OHON MTEPEMEHHOMN U
Tema [IOCTPOEHNE TPaUKOB
¢ Bo3pacranue u yObIBaHHE QYHKIIHH.
e HeoOxoanmMble 1 JOCTATOYHBIE MPU3HAKH DKCTPEMyMa
[pakTHueckoe dhyHKIIHAA.
3aHsTHE Bonpocst e HaubGonbliiee 1 HaMMeHbIIIee 3HAUCHUsI (DYHKIIUH Ha
14,15,16

OTpe3Ke.
¢ BRITyKIIOCTh ¥ BOTHYTOCTh (DYHKITHH.
e Touku meperuda.

o AcUMNTOTHI rpaduka QYHKIUH.

YMeHUs 1 HaBBIKU

e lccnenoBanue GyHKINU.
e [locTpoenue rpaduka GyHKIUU
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3amaHus s paboThI
Ha TIPAKTHICCKOM
3aHATUN U IS

Bricmias MaremaTuka A7 3KOHOMHCTOB: Y4€OHUK
JUIS  CTYIACHTOB  BYy30B, OOydarommxcs IO
skoHOMHUYecKkuM crnernuanbHocTsM / H.IL. Kpemep [u

CaMOCTOATEIBHOTO | np.] ; mox pex. mpod. H.II. Kpemepa. - 3-¢ u3a. - M.:
peIICHUS IOHUTU-AAHA, 2017. — C. 243-245.
Hrorosas npoBepounas padora (OITK-2.1, OIIK-2.2,
Tema OIIK-6.1, OIIK-6.2)
IIpakTnueckoe
samsTie 17 Bompocst [IpencraBieHsl B NpaKTHYECKUX 3aHATHSAX 1-17.
VYwmenust v HaBblki | [IpeacTaBineHsl B IPaKTUUECKUX 3aHATUAX 1-17.
2 cemecTp
OYHKINN HECKOJIBKUX NMepeMeHHbIX. OCHOBHBIE
Tema nomsitust (OITK-2.1, OTIK-2.2, OIIK-6.1, OTTK-6.2)
e O6macTh onpesienneHus] PYHKINH HECKOIBKUX
MEPEMEHHBIX.
Borboc e Crroco0s! 3amannst QyHKITUN HECKOIBKUX
fpocht MEPEMEHHBIX.
e JIVHMS U IOBEPXHOCTU YPOBHSI.
e [Ipenen u HEMPEPHIBHOCTH (YHKIIMHU IBYX
IIEPEMECHHBIX.
e YMeTh HaXOAUTh 001aCTh onpeaeacHus PyHKIUU
Ilpaxtiraeckoe YMEHHU5! M HABIKH HECKOJILKMX NEPEMEHHBIX.
samsrhe | e YMeTh CTPOUTH JINHUH YPOBHSI.
Bricmiass maremaTtuka st S)KOHOMHCTOB: YUEOHHUK
JUIS ~ CTYJEHTOB  BY30B, OOydarolmuxcs IO
3azanust st paboThl HA | sKkoHOMUYECKMM crienuanbHocTsaM / HUIIIL Kpemep
NPaKTHYeCKOM 3aHsaThd | [u ap.] ; mox pea. npod. H.III. Kpemepa. - 3-e u3g. -
U IS M.: FOHUTU-IAHA, 2017. — C. 438-440.
CaMOCTOATEIILHOTO Muxun, M.H. Maremarnueckuit aHanus3. OyHKIUU
pelieHus HECKOJILKUX MEPEMEHHBIX: YuebHoe mocobue. /
M.H. Muxun, T.b. benoBa — MockBa: AIbIcH-
[punT, 2020 — 57 c. ISBN 978-5-6044627-3-7
[pousBoubie u auddHepeHtmaisl GyHKINH
Tema HeckoubKux nepemennbix (OITK-2.1, OITK-2.2,
OIIK-6.1, OIIK-6.2)
e YacTHbIC IPOU3BOAHBIC U MX T€OMETPUUECKHI CMBICIT.
e YacTHBIC IPOM3BOAHBIC BBICIINX HOPSIKOB.
e [lonuwiii auddepenman GyHKINU.
Ilpaxtirieckoe Bonpocat e [Tpou3BOIHAS CIIOKHOM (YHKIIUH.
3aHsaTHE 2,3

e [TonHas npousBoaHas.
e [Ipon3BoaHAas 110 HANIPABIICHHUIO.
e ['panueHT.

YMeHUsS 1 HaBBIKH

e HaxoauTh 4acTHBIE IPOU3BOIHEIE.

e HaxoauTh NpOU3BOAHYIO CIOKHOU (DYHKLINH.
e HaxoanuTe Npon3BOAHYIO IO HAPABJIEHHUIO.

e HaxoauTh rpaueHr.
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3ananus s paboThl HA
HPaKTHIECKOM 3aHATHH

Bricmas marematuka s SKOHOMHCTOB: y4EOHHK
JUISS  CTYyJEHTOB  BY30B, OOydYalOImUXCs IO
skoHOMHuYeckuM crenuanbHocTsM / H.II. Kpemep
[ op.] ; mox pen. mpod. H.IIL. Kpemepa. - 3-¢ usn. -
M.: OHUTHU-JAHA, 2017. — C. 438-440.

Kpacc, M. C. Marematuka Ijisi SKOHOMHYECKOTO

CaMOCTP;fI[::HLHOFO OakanaBpuarta: yuyeOonuk / M.C. Kpacc, B.IL
pemeHns UynpsiHoB. — MockBa: THOPA-M, 2020.
Muxun, M.H. Marematuueckuii ananu3. @yHKIHU
HECKOJIbKUX TEepEeMEHHBIX: YueOHoe mocobue. /
M.H. Muxun, T.b. benmoBa — MockBa: AnbNeH-
[Mpunt, 2020 — 57 ¢. ISBN 978-5-6044627-3-7
DkcTpeMyMbl GyHKIMHU IBYX nepemennbix (OI1K-2.1,
Tema OIIK-2.2, OIIK-6.1, OIIK-6.2)
e JIoKaJBbHBIN AKCTPEMYM.
° MCTOI[ HaMMCHBUINX KBaApPaToOB.
Bompocsl e HanGonpliiee 1 HaMMeHblIIee 3HaueHHE PYHKIUH B

3aMKHYTOM 00JIaCTH.
e YCJI0BHBIN AKCTpeMyM. MeTo1 MHOKUTENEH
Jlarpanxa.

YMeHUS 1 HaBBIKU

e HaxoIuTh JOKaJIBbHBIN 3KCTPEMYM.
e Onpenenars HanOoOJbILEE U HANMEHbIIIEE 3HAUCHUE
(hyHKIIMH B 3aMKHYTOH 00J71aCTH.

IpaxTiyeckoe Bricmias marematuka s SKOHOMHUCTOB: yY4EOHHK
3aHATHE 4 JUISL  CTYJEHTOB  BY30B, OOydYalIHUXCi IO
skoHOoMHueckuM crnenuanbHocTaM / H.III. Kpemep
3 5 [ mp.]; mox pen. mpod. H.IL. Kpemepa. - 3-¢ u3g. -
aNlaHus JUI paboTel Ha |\ - [OHUTU-JAHA, 2017. — C. 438-440.
IMPAKTHUYCCKOM 3aHATUN
W IS Kpacc, M. C. Marematuka uis 5KOHOMHUYECKOTO
CAMOCTOSTEILHOTO OakamaBpuata: yuebHuk / M.C. Kpacc, B.IL
pemenns UynpeiHoB. — MockBa: UHOPA-M, 2020.
Muxun, M.H. Marematnueckuii ananu3. OyHKIUA
HECKOJIbKUX TepeMeHHbIX: YueOHoe mocolue. /
M.H. Muxun, T.b. benoBa — MockBa: AIbIIeH-
[punT, 2020 — 57 ¢. ISBN 978-5-6044627-3-7
[MpoBepounas padora Ne 1 (OIIK-2.1, OIIK-2.2, OIIK-
Tema 6.1, OITIK-6.2)
IIpakTuueckoe
sansie 5 Bompocst [IpencraBieHbl B IPaKTHUECKUX 3aHATUAX 1-4.
VMeHHUS U HaBBIKH [IpencraBieHsl B MPAaKTHYECKUX 3aHATHSX 1-4.
IlepBoobpazHas 1 HeonpeAeIeHHBIH HHTErpal
Tema
TpaTieckoe e [lepBooOpa3zHasi. )
sausTHe 6,7 e HeonpeneneHHblii HHTErpal.
Bompocsi e OCHOBHBIC METOJIBI HHTETPUPOBAHUS: METOT

HCIOJIb30BaHUs TaOJIMYHBIX UHTETPAJIOB, METO]] 3aMEHBI
[IEPEMEHHOM, METOJI HIHTETPUPOBAHMUSI 10 YACTSIM,
HWHTETPUPOBAHNE PAlIMOHAIBHBIX APOOEH.
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YMeHUS 1 HaBBIKU

e 3HaTh TaOJIMYHbIC HHTETPAIIBL.

e YMeTh HaXOAUTh TAOJIMYHbIE HHTETPAJIbL.

e YMeTh HHTETPUPOBATh 3aMEHOM NTepeMEHHOM.
® YMeTh HHTETPUPOBATH IO YACTSM.

e YMeTh HHTETPHUPOBATh PALMOHAIBLHYIO APOOD.

3ananus s paboThl HA
NPaKTHIECKOM 3aHATHH

Bricmas maTremaruka JJI1 OKOHOMUCTOB: y‘IC6HI/IK

JUIS  CTYyJEHTOB  BY30B, OOy4YalOImUXCs IO
1 s skoHOMHuYeckuM crenranbHocTsM / H.II. Kpemep
CaMOCTOSATCIEHOTO [ ap.] ; mox pen. mpod. H.IIL. Kpemepa. - 3-e uszm. -
petICHus M.: OHUTHU-JAHA, 2017. — C. 278-284.
Omnpenenennblit uaterpan (OIMK-2.1, OIK-2.2, OIIK-
Tema 6.1, OIIK-6.2)
e OnpeneneHHbId UHTETPAI.
e ['eoMeTpryECKUil CMBICI ONPEAEIEHHOTO UHTETpaa.
Bonpocsl e ®opmyna Hetotona-JIeliOHuIa.

e 3aMeHa IEPEMEHHOM B ONPEAECICHHOM UHTErpae.
e dopMysa HHTETPUPOBAHHUS TI0 YACTSIM AJIS
OIIPENICICHHOTO HHTErpasa.

1T o
PARTEHSCHOC e YMeTh BBIYHCIISTH ONPEICICHHBIA HHTErPaJl.
3ansaTue 8 VMeHus U HaBBIKU N
e YMeTh IPUMEHSTH ONPECICHHbBIH HHTETPAIT IS
OTBICKAHUS TUIONIA/N TUIOCKOH (DUTYPBI.
Sananms 111 paboTEl HA | Biemiag maTeMaTHKa JUIs SKOHOMUCTOB: YUeGHIK
TIpaKTHYCCKOM 3aHATHN | jjiq  cTyneHTOB  By30B,  OOYYarOIIMXCS IO
1 U skoHoMuueckuM crenuanbHocTsaM / H.III. Kpemep
CaMOCTOATEIbHOro [u ap.] ; mox pen. mpod. H.III. Kpemepa. - 3-e uzn. -
perLICHUs M.: IOHUTHU-JAHA, 2017. — C. 320-325.
Heco6ctBennsrii uaterpain (OITK-2.1, OITK-2.2, OTIK-
Tema 6.1, OIIK-6.2)
Bonpocsl e HecoOcTBenHnsblit nuTerpai I poja.
e HecoOctBennsiii narerpai Il poxa.
e Onpenenarh CXOAUMOCTh/PacX0AUMOCTh
YMeHHUsI U HaBBIKH
IIpakTHueckoe HECOOCTBEHHOTO MHTETpaa.
3ansiTHe 9 o BEIUuCiIsITh HECOOCTBEHHBIN MHTErPal.
3ananus Anst paboTEl HA | Brreynag MaTeMaTHKa A7 SKOHOMICTOB: yHeOHHUK
[IpakTHHCCKOM 3aHATHN | nyrq cTymeHTOB  By30B,  OOYYarOMIMXCS — I10
u it sKoHOMHUYecKHM crenranbHocTssM / H.II. Kpemep
CaMOCTOSATEIBHOTO [1 ap.] ; mox pen. mpod. H.III. Kpemepa. - 3-e uzg. -
perLICHUS M.: OHUTHU-JAHA, 2017. — C. 320-325
ITpoBepounas padora Ne 2 (OIIK-2.1, OIIK-2.2, OIIK-
Tema 6.1, OITIK-6.2)
IIpakTuueckoe
sansiue 10 Bompocst [IpencraBicHB! B IPAKTHYSCKHUX 3aHATHAX 6-9.
VMeHHs ¥ HaBBIKH [IpencraBicHB! B IPAKTHYECKHUX 3aHATHAX 6-9.
IpakTrueckoe Nudbdepennunanpubie ypasaenus (OIMK-2.1, OTIK-2.2,
samsitre 11 Tema OIIK-6.1, OIIK-6.2)
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Bormpocst

o Jluddepennuanpabie ypaBHEHHS IEPBOTO TOPSIKA.
e JluddepeHnmanbHbie YpaBHEHHS € pa3AessIoInMUICS
MIEPEMECHHBIMH.

e OmgHOopoxausie muddhepeHnnanbHbIE YPaBHEHUS
MEPBOTO MOPSIIKA.

o Jlunelinbie AuddepeHanbHbIe ypaBHEHMS IEPBOTO
MopsiIKA.

o Jlunelinbie otHOpOIHBIC AU depeHITATBEHBIC
ypaBHEHUS BTOPOTO TIOPsKA C MOCTOSHHBIMU

ko3 purmenTamu.

o Jluneitaple HEOMHOPOHBIC AM(hepeHITHATLHBIC
YpaBHEHHSI BTOPOTO MOPSAKA C TIOCTOSTHHBIMA
KoduIImeHTaMH.

VYMeHUS U HaBBIKU

e YMeTh pemarts npocreiimue auddepeHuuansHeie
ypaBHEHUSI.

3amaHus s paboOTH HA
IMPAKTHUYCCKOM 3aHATUN

Bricmas maremaTtuka JJI1 DKOHOMUCTOB: y‘-I€6HI/IK
JJIA CTYACHTOB BY30B, 06yqafoumxca 8(0)

1 U sKOHOMHUYEeCKHM crenuanbHocTsaM / H.IL. Kpemep
CaMOCTOSTEIBHOTO [1 op.] ; mox pen. mpod. H.II. Kpemepa. - 3-¢ usm. -
peLIeHMs M.: OHUTHU-JAHA, 2017. — C. 355-356.
Yucnossie psasl (OIMK-2.1, OTIK-2.2, OIIK-6.1, OIIK-
Tema 6.2)
e YucnoBoil psia.
e Psy1 reoMeTpuuecKoil mporpeccumu.
e HeoOXoauMblil MPU3HAK CXOIMMOCTH.
Bompocst

e O0001IIEHHBIN TAPMOHUYECKHI PSII.

¢ JlocTaTo4HbIe MPU3HAKK CXOJIUMOCTH (CpaBHEHUS,
Jamnambepa, pauKaIbHBINA, HHTETPATBHEIH).

o [Tpusnak JleliOuuna..

e 3HaTh O CXOOUMOCTU CYMMBbI FCOMeTpH‘IeCKOi/'I

HpaKTqucxoe IIPOrPECCUU.
samsie 12 YMEHHU5! M HABIKH e 3HATH O CXOAMMOCTH 00OOIIEHHOIO FAPMOHMYECKOTO
psna.

® YMeTh ONpeaACIATb CXOAUTCS JIN PAO.

Bricmiass maremaTtuka st S)KOHOMHUCTOB: YUEOHHUK
3ajanus 1 paGoTsl Ha | UL CTYJICHTOB  BY30B,  OOy4YarolMXcs M0
npakTHyeckoM sansTiu | YKOHOMITdecknM crenmnanbroctaM / H.IIL Kpemep

M s [u ap.] ; mox pen. mpod. H.III. Kpemepa. - 3-e uzn. -
CAMOCTOSTEIBHOIO 1}\)/[ IOHUTU-IAHA, 2017. — C. 379-380. —
EKUM JIOCTyTA:
CIIECHUS .
P http://znanium.com/catalog/product/1028709  nm
http://www.iprbookshop.ru/74953.html
Crenennsie psaasr (OITK-2.1, OITK-2.2, OITK-6.1,
Tema OIIK-6.2)
e O67aCTh CXOUMOCTH.
IMpakTrueckoe Bompocst e Paanyc cxogumocTu.
3ansTue 12

e ®opmyina Telnopa.
e Psiinl Teitnopa u Makiiopena.

YMeHUs 1 HaBBIKH

e YMeTh HaXOAUTh 00J1aCTh CXOAMMOCTH CTEIIEHHOTO
psina.
e YMeTh packiaabiBaTh QyHKIHIO B pan Teitnopa.



http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
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3ananus s paboThl HA
HPaKTHIECKOM 3aHATHH

Bricmas marematuka s SKOHOMHCTOB: y4EOHHK
JUISS  CTYyJEHTOB  BY30B, OOydYalOImUXCs IO
skoHOMHuYeckuM crenuanbHocTsM / H.II. Kpemep
[ op.] ; mox pen. mpod. H.IIL. Kpemepa. - 3-¢ usn. -

U JUIS
CAMOCTOSTEIBHOIO M.: IOHUTU-JAHA, 2017. — C. 394-395. —
peleHHA Pexum ' JocTyna:
http://znanium.com/catalog/product/1028709  nmu
http://www.iprbookshop.ru/74953.html
Hrorosas nposepounas pabora (OITK-2.1, OITK-2.2,
Tema OIIK-6.1, OIIK-6.2)
IIpakTuueckoe
sapsTie 13 Bompock! [IpencraBieHbl B IPaKTHYECKUX . 3aHATHSIX 1-12.

VYMeHUs 1 HaBBIKH

[IpencraBneHsl B MPaKTHYECKUX . 3aHATHAX 1-12.



http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
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9.2. MeToanyeckue peKOMeHJAIUH 10 BHINOJHEHUIO IPOBEPOYHBIX PadoT

IIpoBepouHnas paboTra A0JKHA ObITH BBIIIOJIHEHA B TETPAAH, Ha OOJI0KKE KOTOPOH CTYIEHTY
CIIEAYeT MPHUKIEUTh TUTYIBHBIA JHCT, O(OpMIIEHHE KOTOPOro MOXHO cdoTorpadupoBarh Ha
MH(pOPMAIIMOHHOM CTEeH 1€ Kadeaphl.

YcnoBue 3amaun JOHKHO OBITH MOJHOCTHIO MEPENHCAaHO TMEepe]] ee pemeHneM. PemeHus
BCEX 3a7aY U MOSCHEHUS K HUM JIOJDKHBI OBITh JOCTATOYHO NOJApOoOHBIMU. IIpu HeoOXxoaumoctu
CIIEYeT JeNlaTh COOTBETCTBYIOIIME CCBHUIKM Ha BOIPOCHI TEOPUH C yKa3aHHEM (OPMYI, TEOpPEM,
BBIBOJIOB, KOTOPbIE MCIIOJIb3YIOTCS IPU PELICHUH AaHHOW 3a1aun. Bee BeIuMcIeHMs (B TOM YUCie U
BCIIOMOTATENIbHBIE) HEOOXOAMMO JeNaTh MOJHOCThIO. YepTexu U rpaduKu JOIDKHBI OBITH
BBINOJIHEHBl aKKYPAaTHO M YETKO C YKa3aHUEM €JIMHHIl MaciiTada, KOOPAMHATHBIX OCEH M APYrux
DJIIEMEHTOB YepTeka. Jlyid 3aMeyaHuid TNpernoAaBaTeNsa-peleH3eHTa HEoOXOIUMO Ha KaXKIou
CTpaHUIIC OCTABJIATH MOJIS LIUPUHOH 3...4 CM.

BbInosHEHHYI0 KOHTPOJIbHYIO paboTy HEOOXOJUMO cIaTh METOJUCTY Ka(eaphl HE MO3XKE,
YeM 3a JIBE€ He/IeM JI0 IPOMEXYTOUHON aTTeCTallui C aKTOM cauu (11 3204HOTO OTIENICHHS).

Ecnu npoBepouHas paboTa HE 3auT€Ha, TO CTYAEHT JIOJDKEH HCIPABUTh BCE yKa3aHHbIE
IIperoiaBaTesieM OMIMOKHU, YUUThIBas MPU ITOM €ro peKOMEHAALUU U COBEThI, U CaTh paboTy Ha
IIOBTOPHYIO MPOBEPKY (7151 3204UHOT0 OTAEIICHU).

IIpoBepounas pabora mo teme «lIpenens». IlpoBepounas pabora BkiatodaeT B ceds 10
MPaKTUYECKUX 3aJaHui. 3a KaXJ0€ BEPHO BBHINOJHEHHOE 3a/JaHuE JaeTcsl OJuH Oasl.
MaxkcumanbHoe koauuectBo OamnoB —10. Ha BbimonHeHMe 3agaHuil KOHTPOJIBHOW paboThI
otBoAUTCS 90 MUHYT BO BpeMsl 3aHSATHSL.

IIpoBepounas paborta «IIpousBognas». IlpoBepounas pabora BkatoyaeTr B cebs 10
MPaKTUYECKUX 3aJaHui. 3a KaXJ0€ BEPHO BBINOJHEHHOE 3a/JaHue JaeTcss OJuH Oasl.
MaxkcumanbHoe koauuecTBo OamnoB —10. Ha BbimonmHeHHMe 3agaHuil KOHTPOJIBHOW pabOThI
otBoAUTCS 90 MUHYT BO BpeMsl 3aHSATHSI.

Hrorosas mpoBepouHast padora 3a 1 cemectp. IIpoBepounas paGora Bkitouaer B ce0s 12
npakTHieckux 3anaHuil. CTyeHTy HYXHO BbIOpatTh Juis pemeHus 10 3amanuil. 3a Kaxjaoe BEpPHO
BBIMOJIHEHHOE 3aJ]aHMe Jaercs oJauH Oami. MakcumanbHoe KonaumdectBo OamnoB —10. Ha
BBITIOJTHEHHE 33/1aHUN KOHTPOJIbHOM paboThl 0TBOAUTCS 90 MUHYT BO BpeMsl 3aHATHS.

IIpoBepounass pabora «DYHKIUMM HECKOJIBKMX NepeMeHHbIX». IIpoBepounas pabota
BKJIIOUAeT B ce0s 5 MpakTUUYECKUX 3aJaHMH. 3a KakJ0€ BEPHO BBIIIOJHEHHOE 3a/laHue JaeTcs JBa
6amna. MakcumanbHoe KoanuecTBo OamioB —10. Ha BeimomHeHHe 3a1aHuil KOHTPOJIBHON paboOThI
otBoAUTCS 90 MUHYT BO BpeMsl 3aHSTHS.

IIpoBepounass pabora «MuTerpans». IlpoBepounas pabora Brmouyaer B cebs 10
MPAKTUYECKUX 3aJaHui. 3a KakJ0€ BEPHO BBHINOJIHEHHOE 3aJlaHue Jdaercs OAMH Oal.
MakcumanbHoe koauuecTBo OammoB —10. Ha BeimonmHeHWe 3agaHuil KOHTPOJIBHOW pabOTHI
otBOANTCS 90 MUHYT BO BpeMsI 3aHATHS.

Htorosas mpoBepounasi pabora 3a 2 cemectp. I[IpoBepounas pabora Bkitoyaer B ceOst 12
npakTH4eckux 3ananuil. CTyeHTy HyXHO BbIOpath Juis peumieHus 10 3amanuil. 3a kaxaoe BEPHO
BBIMIOJIHEHHOE 3aJjaHMe Jaercs oJauH Oami. MakcumanbHoe KonumdecTBo OamnoB —10. Ha
BBITIOJTHEHHE 33/1aHUN KOHTPOJIbHOM paboThl 0TBOAUTCS 90 MUHYT BO BpeMsl 3aHATHUS.
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JIisi  yCHeNHOTO OCBOCHHUS OO0YYAIOUUMHCA AUCHUIUIMHBL «MaTeMaTHUeCKUuil aHalu3,
11€J1eCO00pa3HO BBIITOJIHUTD CIEIYIOLINE 3aJaHUs:

MIePUOI:

Haiitu o6macts onpenencHus pynkuun f (X) =

Haiitu o61acth onpenenenus ¢pyukuun f (X) =

~x
x—1
In(x2+6x)

Xx-9

Haiitu oGnacts snavennst Gpynxumn f (X) =+ X* +4x+5.
Haiitu o6mnacts 3Hauenus Gpyskuun (X) =3cosx+4sinX.

BoisicHuth, gBngercs i (QyHKIUS NEPUOAMYECKON M, €clii Ja, TO yKa3aTh eé

v
v

y =SIN2XCoSX

y=Incosx ,

y =sin2x+cos3x ,

y =sin®2x.

Onpenennure, CKOIBKO M KAaKUX DAJICMEHTAPHBIX (DYHKIUH BXOJHUT B KOMITO3HUITUIO
. 310 [y2
croxknoli Qyrkuuu Y = Ctg° Iny/x° +1.

Jus Gynxuun Y =€ maiitu obparuyro dymxumio x=f(y)=g(y), ykasats
o6macTh onpeseneHus u o6macTh 3Havenuit Gynkuun x = f *(y)=g(y).

Boruncnuth npenensl QyHKIHiA

v

v

Hcnonb3ys TOABKO ONpeieeHne MPOU3BOJHOM, HANTH MPOU3BOIHYIO (DYHKIIUH:

. X2 +3x+1
lim —————,
x40 3X° —2X+4

lim (x® = 2x-1)(x+1)

x>-1  x* +4x* -5

"m_qx—l
x—1 1_ 3, ,X !
sin4x
im ,
x—0 thX

. Sin4dx
lim = ,
x=7 SN 5X

X+4
lim (1— lj ,
X—0 X

5X
lim (1— ij ,
X—>00 4%

. In(1+2sin3x)
lim————
x>0 sin4x

v y=COSX,

vooy=vx,

(2x+3)’ (3x-1)" .

lim :
X0 (x+3)
X3 =2x+1
||mﬁ,
ol X +4x° -4
lim Vx-8.
He42_§/;’
COS4X—CoS2X .
=0 X(sin3x—sinx) '

. sinx
lim

X7 5X !

) (2X—1)5X+7
lim :
x>2\ 2X+3

X—l 6x+7
Iim(—j :
x>o\ X+5

. e2x _e3x
im———.
x-0 2x —arctg 3x
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1
3
voy=x’, y=—.
X
. Hcnone3ys obmue mpasuia auddepeHunpoBaHus, HaiTu npousBoaHbie y'(X) :
v y=sin(e2X), y =+/1+4sin6x ;
v oy=xy1-x*, y =+/2+3xsin2x;
sin x xIn x
\/ y = 3 , y e — ,
COoS™ X x—=1
1
v y=(cosx)x, y=(2+x)5”6;
v y=x%sin3x, y =¥
o COCTaBHTh YpaBHCHHMs KacaTenbHOH n HopMmamu K rpaduky dyukmun Y = f(X) B
TOYKE X = X,, €CIIU
. V4
vooy=sin2x , Xo=—};
4
2
v y=In(X’-4x+4), x,=1.
o Haiiti Touky Ha KpuBoii Y =3X"—5X—11, KacarenbHas B KOTOPOH MapaluieibHa
npsimoir X—Y+10=0.
o Haiiti Touky Ha KpuBoH Y =5X"—4X+1, KacarenpHas B KOTOPOil MapasuieibHa
npsimoii X+6y+10=0.
. Hcnons3ys npasuio Jlonurains, HaWTH npezen
. sin”—X
v lim(2-x) 2, Iim(i—ij,
x—1 -1 lnx x-1
. 1-cosx’ :
v lim————, lim 1 —iz )
x=0 X* -SIn X x>0 XSINX X
: : In(x-5
v lim(cos x)*, Iimg.
x—0 x5 |n (ex _e5)
o Haiitu uHTEepBasibl MOHOTOHHOCTH U TOYKH 3KCTpeMyMa () yHKIIHH:
2
v y:X—In(l—X), y:ex+6x+1,
v y=x3-3x+1, y=2+In(x*+4x+5).
. Haiitn HeonpeneleHHbIE HHTETPaIb
2x-1
v j x2e* X, - dx.
X" +4x+3

v J‘de. Iﬁ Inx dx.
\/3—2x—x2

X o X+3
v J.e sin2x dx. Imdx

e Haiitu onpeaeneHHble HHTETPaIbI



v ejf\/_lnxdx Jl‘ dx

2 2 X° +2X+5°

3 T

v I X +1dx _[xzcosxdx. .
5 X+2

HaiiTu romans GUrypbl, OrpaHHYEHHOM THHUAMHE Y = X*, Y = 3 x?

Haittu Z{(X,Y), ecnn Z(X,y)=xe", x(t)=cos(7t), y(t)=In(3t+4)
HccrenoBath Ha 9KCTpeMyM QYHKIHIO Z(X,Y) = X° + y°> —5xy .
Haiitu o6uuii narerpan qudGpepeHnuansHoro ypaBHeHus XX + y(X2 +l) dy=0

Inn
HccenenoBaTh Ha CXOIUMOCTD Z

n=1
3
y & (-9
Haiitu o6macts cxoaumocTtu psiga Z
n
n=1 8 n

42
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Pemienne HEKOTOPBIX 3aTaHUN

’ 2
No 1. Beruuciaute lim M.

X—>+00 X+3

o o0
Pemenue. I[aHHI)IH npeacii  €CTb HCOIIPCACIICHHOCTL BHIAA ‘:—j| I[J'I}I
o0

HAXO0XJICHUsI ATOTO TMpejesia BbIHECEM M3-TI0J] 3HAaKa KOPHS M CKOOOK HaWBBICIIHE
CTEIIEHH X , B PE3YJIbTATE MOIYYHM:

> x2(4+3+1j 431
AP +3x+1 X . X
lim ——— = lim =lim+“_2 2 =

3
—+
| X X
X—>-+0 X+3 X—>+00 X (1+ 3) X—>+00 « (14_ 3)

X X
4+§+1
— lim X x:\/4+0+022
X—>+00 l+§ 1_|_O '

VAX? +3x+1

OtBeT: lim ————="==2,
X—>+00 X+3

_sin2x’In(1+x°)
Ne 2. Berauciauts lim > .
=0 (e —1)tg3x

. 0
Pemienne. J[laHHBI 1penen €CTb HEONPEACIEHHOCTh BUJA [6} s

HaXO0XJIEHUS 3TOT0 IPEJena BOCIONb3yeMC TEOPEMOM O 3aMEHE OECKOHEUHO MaJIbIX
(yHKUMIA SKBUBAJIEHTHBIMU O€CKOHEUHO MaslbIMU (yHKIMSIMU. Tak Kak

In(l+x2)~x2 npu x —0,

(e2X —1) ~2X TpU x—0,

sin2x* ~2x>  mpH x—0,

tg3x° ~ 3x° npu x —0,
TO

_sin23In(1+x7)  oxx? 1
lim =lim——==.
x—0 (e2x _1)tg 3X3 x=0 2X-3X 3

OtBeT: —.
TBT3

No 3. Beraucautsb limxIn 2x-1 )
x—0 2X+3
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Pewmenne. JlaHHBIN Tpesen ecTh HEONpeaeteHHOCTh Buna [17]. Ceemem aToT

IMpcacii KO BTOpOMY 3aMCUHATCIIbHOMY IIPCACITY. B ocHOBanum CTCIICHH, CTOHIHGﬁ moa
3HAaKOM IIpCaciia, BbIACINM CINHUIY (paB,Z[CJ'II/IB YUCJINTCJIIb HA 3HaM€HaTeHL):

C(2x=3\" (ox41-4\ 4 ™
lim =lim| =———— | =lim|1+ -
xox 2X+1 e\ 2X+1 X0 2x+1

4x-1

) 4 2x+1 |ox41 5 .
e [ IR S T B

OrtBerT:; e

. In(arctg3x
Ne 4. Bpruncnuts lim w

x—0+0 |n(thX)
Pemenne. [Ipumennm npasuno Jlonurans

1 3
In(arctg3 ' 2
. In(arctg3x) i (In(arctg3x)) _ i 2Tetg3x 1+9%°

. _
e (g2 T 2
X X

: 1 3 tg2x cos® 2x . tg2x . 3cos’2x
li : > = lim - lim ’
arctg3x 1+9x° 1 2 x=0+0 gretg3x  x-0+0 2(1+ Ox )

x—0+0

3 .. tg2x
lim
2 x>0+0 grectg 3x

_[tg2x~2x
~ larctg3x ~ 3x

3. 2x 3 2
lim —
2 x-0+0 3x 2 3

Ortser: 1.

Ne 5. Ucnonb3ys TONBKO ONpeAETIEHUE NPOU3BOAHOM, BBIBECTH ITPOU3BOILHYIO
dynkumm y =sin®(2x).
Pemenue.

02 ain?
y'=(sin2(2x)) _lim f(x+Ax)—f(x) _ lim S (2x+2Ax)—sin (2x):
Ax—0 AX quo AX

y (sin(2x+2Ax) —sin(2x) )(sm (2x+2Ax) +sm(2x))

Ax—0
i 23in(Ax)cos(2x+Ax)23|n(2x+Ax)cos(Ax) B
_A>I<TO AX N
:4sin(2x)cos(2x)lim{$]:4sin(2x)cos(2x).

cos3x*

Ne 6. Halitu nmpousBoaHyt0 PyHKIIMU Y =€

Pewenne. Hcnonb3yss mnpaBuiio z[H(pcpepeHquOBaHHﬂ CIIO)KHOM  (DyHKIUH,
MOJIy4YrM
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' cos3x* ' cos3x* 4\ cos3x* . 4 2\
y :(e ) S -(cosBx ) —e -(—sm3x )-(3x ) =

4 .
= e .sin3x* - 12x°.

4 .
OtBet: Yy =—€* .sin3x*-12x°.

Ne 7. Haittu mpon3BoaHyto GyHKIME Y = Xv/1—X* .
Pemenue. Ucnonb3ys ¢hopMyIty mpoOU3BOAHON MPOU3BEACHHUS, TOIyIaeM

' ' 1—X2)
= x\/1—x2) =x'\J1-x? +x(\/1—x2) =1-4J1-x? +x(—:
Y ( 241- %2
—2X) X
=\/1—x2+—x( =\1-x* - :
24/1— X2 1-x?

2
OrtBerT: y'=\/1—X2—\/1X_7.

Ne 8. Haiitu npoussoanyto yukuun Y = X0,

Pemenue. Bocrnonb3yemcst ¢popMyoi Mpou3BOAHON TMOKa3aTeIbHO-CTEIIEHHON
hyHKIIUN

vy ' ' u’
(uv) Z(elnu ) :(evlnu) =evlnu (VInU) =UV[V’|nU+V—j,

u
rie
u=x, u'=x =1,

v=arctg3x, V' =(arctg 3x)’ =Tk
+9x

OKOHYATENBHO, MTOIy4YaeM

! 3 1
r_ Xarcthx — Xarcthx ( In X + arct 3X il
Y ( ) 1+9x° ER

3 1
. ' rctg3x
OtBeT: y' = x* (—Zlnx+arct93x-;j.

1+9x

. T
Ne 9. Haiitu Toukm paspeiBa GyHkmuu Y =XSIN— wu mpoBecTH UX
X

KJ1accu(uKanuro.
Pemenue. Jlannas ¢pyHkius e onpeneneHa mpu X =0.
VYuuteiBas, uTo (PyHKITUSI SBISETCS YETHOU, JOCTATOYHO PACCMOTPETH MPEE
crpaBa
: : T
lim f(x)= lim xsm;=0.

X—>Xo+0 X—>Xo+0
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Tak kak MBI IMeEM IPOM3BENEHHE OeCKOHEUHO Manoi & (X) =X Ha OrpaHMYEHHYIO

<1.

T
dbyHKIHUIO [SIN —
X

Taxum o6pazom, momyyaem
Iim0 f(x)= Iim_0 f(x)=f(x,).

X—>Xo+
YTO COOTBETCTBYET YCTPAHUMOMY Pa3phIBY.
OtBer: (yHkus HempepbiBHA mpu x=0. Touka x=0 sBIsSETCA TOYKOM
YCTPAHUMOI'O pa3phIBa.

Ne 10. Haiitu TOYKM 3KCTpeMyMa M OIPENEIUTh HHTEPBaAIbl MOHOTOHHOCTH
3

x> -1

Pemenne. Haxomum oOnacte onpepeneHuss (QyHKIHMUA. YYHUTBIBas, 4YTO
3HAMEHATEIb IPOOU HE JOJDKCH PABHATHCS HYJIO, MOJIy4aeM X # +1, T.e. 001acThio
oIpeeNieHUs] PYHKIUU SBISIETCS X € (—oo; —1) U (—l; 1) U (l; + OO) :

DKCTPEMyMbI, HHTEPBAJIbI BO3PACTAHUS U YOBIBAHUS (YHKITUH.

y,_{ < j () (1) () (1) 3¢ -n-2x x| xt-3x°
- 2 - 2 - 2 - 2"
X -1 (xz—l) (xz—l) (xz—l)
Haxonum Hynu npousBogHOM
x* —3x?
= -
(x*-1)
[Ipon3BoiHas HE CYIIECTBYET B TOUKAX x=1 U x=-1.
Takum o00pa3om, ToJyd4aeM MATh KPUTHYECKHX TOUEK x=0, x=+/3, x==+1.
OnpenensieM HHTEPBAJIbI 3HAKOTIOCTOSIHCTBA MPOU3BOIHOM.

byHKIUU Y =

y' =0, 0, x*-3x2=0, xz(x2—3):0, x=0, X=+/3.

3HAKK )’ (X) : — .

+ - . = . +
noBeacHme y(x) : / _:/5 \—vl \3 \ ‘1' \ :/_/ X

[Tonywaem cienyroniue pe3yabTaThl:

(8]

Xe (—00; -3 ) : y'>0,  ¢yHKIUS BO3paCTaeT;
X e (—\/§ ; —1) : y'<0,  Qynkus yObIBaer;
xe(-10): y'<0,  (yHKuus yObIBaer;
xe(0;1): y'<0,  ¢yHkuus yobIBaerT;
Xe (1; J3 ) : y'<0,  ¢yHKIUS yOBIBACT;
Xe (J§ + oo) : y'>0,  ¢yHKIusI Bo3pacTaer.

[Ipu 5TOM, OUEBUJIHO, UTO TOUKA X =—+/3 SIBJISETCS TOUKON MaKCUMyMa, a TOUKa
X =+/3 SABJISETCSA TOUKOM MUHMUMYMA. 3HAUCHUS (PYHKIIUU B 3TUX TOUKAX PABHBI
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y(-3)=-3V3/2 u y(3)=3/3/2.

OtBeT: X=-—/3 sBIjgETCI TOYKOM MAaKCUMyMa, X=+/3 SBJISETCS TOYKOM
MUHMMYMa; (PYHKIUS yOBIBaeT Ha KaKJIOM M3 HHTEPBAJIOB: (—J§; —1), (-11), u

(1; \/5) GbyHKIUS yOBIBAET HA KaKJIOM U3 HHTEPBAJIOB (—oo; —J§) 51 (J§ +oo).

3

X2 -1

Ne 11. Haittu Touku neperr®a u MHTEPBaAIbI BHITYKIOCTA PYHKIIUN Y =

Penienne. Mcnosb3yeM pe3ysibTaThl MPEAbIAYLIIEro HOMepa:
O6unacteio onpeaeneHust GyHkuun — X €(—o0;—1)U(-L1)U(L+) .

!

, (X ) xP=3%
y_ X2—1 _(X2_1)2

HaiineM BTOpyr0 NMpOn3BOAHYIO (YHKIIUH

’

TR e N e e e (G A

(-1 (1))

~ (4x3 —6x)(x2 —1)2 —(x4 —3x2)4x(x2 —l)

(x-1)
(4x° —6x)(x* —1)—(x* -3x*)4x  2x(X* +3)
(x2 —1)3 (x2 —1)3
HaxonuMm To4KH, B KOTOPBIX BTOpPasi NPOU3BOAHAS paBHA HYJIIO.
2X ( X% + 3)
(x-1)

Bropas npoussoaHas He CylecTBYET B TOUKax X =1 u X =-1.

Takum oOpa3zoM, Moiay4yaeM Mo BTOPOIl MPOU3BOAHOU TPU KPUTHUECKUE TOUKHU

x=0, x=z1. HaHOCHM 3TM TOYKH HA YHCIIOBYIO IIPSMYIO U ONPEAEIAEM UHTEPBAJIbI
3HAKOMIOCTOSIHCTBA BTOPOW MPOU3BOJIHOM.

y"=0, 0, x=0.

3HaKku )" (x): — +

L

— +
O & O -
HaIlpaBIEHHUE BBITYKIOCTH: Mg JorM X

ITonydaem cienyromue pe3ynbTaThl:

X e (_oo; — ]_) : y" <0, (GyHKuMS BBITYKIIa BBEPX;
X e (_1; 0) : y” >0, OGyHKUUS BBIIYKJIA BHUS,;
xe(0;1): y" <0, (YHKIHS BBIIyK/Ia BBEPX;
Xe (1; + oo): y”>0, (GyHKUMS BBIIYKIIA BHUS.
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Touxoit neperuda siBasiercst X =0.

Oter: Xx=0 — Touka mepern6a; (GYHKIHUS BBITYKIa BBEPX HA HHTEpBalax
(—oo; —1) u (0; l); (YHKIMS BBIMYKJIa BHU3 HA HHTEPBaIax (—1; 0) u (1; + OO).
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[Ipunoxxenue 1.

AHHOTAIWA JUCHUITIJINHBI

Jucuummaa MaTeMaTHUecKuil aHanmu3 peanusyercs Kadeapoil MaTeMaTHUeCKuX |
€CTECTBEHHOHAYYHbIX auciuiuH Grmana PITY B r. Jlomoaenoso

[lenp AMCHMITIIMHBI — OOIIEMaTeMaTUYeCKasi MOATOTOBKA CTYAEHTOB, HEOOXOAMMas st
OCBOCHHUSI MAaTEMATUYECKUX U CTATUCTUYECKUX METOJIOB B YNPABICHUU U SKOHOMHUKE; BOCIIUTAHUE
Yy CTYJIEHTOB HABBIKOB JIOTMYECKOTO MBIIUICHUS W (OPMaIbHOTO OOOCHOBAaHUS MPUHHUMAEMBIX

pelIeHHI.

3amaun TUCHMIIINHEIL:
® H3y4YCHHE OCHOB MAaT€MaTHYECKOTO anrapara;
e BBIPa0OTKA HABBIKOB PEIICHHUS TUTIOBBIX MATEMAaTUYCCKHX 33]1aY;
® Pa3BUTH JIOTHYECKOE U AITOPUTMHUYECKOE MBIIICHUE, YMEHHE CTPOrO U3JIaraTb CBOU

MBICJIHN,

e BBIPa0OTKA HABBIKOB K MATEMAaTUIECKOMY HCCIICTOBAHUIO TEOPETUICCKIX U
MPAKTUYECKHUX 33/1a4 YKOHOMUKHU U YIIPABJICHHUS;

e chopmupoBaTh yMEHUE BHIOUPATh MATEMATHUECKUNA HHCTPYMEHTAPHUI 17151
MIOCTPOCHUS MOJIeTIeH SKOHOMUYECKHX MTPOIIECCOB, aHATU3UPOBAThH PE3YIbTAThHI
pacyeToB U 0OOCHOBBIBATH MOJYUYE€HHBIE BHIBOJIBI.

Komnerenunus Nuaukaropsl Pe3yabTaThl 00yyeHus
(kom m KOMIIeTeHIIHH

HAaMEHOBAHUE) (KoJ1 1 HAMEHOBAHUE)
OIIK-2 Cnoco0en | OIIK-2.1 Ucnons3yer | 3uames: aHanu3 U 00pabOTKy  JaHHBIX,
OCYIIECTBIIATh METOABI cOOpa, aHaM3a U | HEOOXOAUMBIX JUIS PEIICHUS SKOHOMHUYECKUX
cOop, 00pabOTKYy U | OLIEHKU uHpOpMaLuy, | 3a1a4
CTaTUCTHUYECKHH OTpaXKarolel COCTOSTHHE
aHaJIN3 JAHHBIX, | ¥ TEHJEHIMH B 9KOHOMHKE | Vmems: OCYIIECTBIATH cOOp, aHaIW3 U
HEOOXOIUMBIX  JUIS 00pabOTKy JaHHBIX, HEOOXOAMMBIX  JJIS
peleHus pelIeHns YJKOHOMHUECKUX 3a1a4
MTOCTaBJICHHBIX
HKOHOMHYECKUX Braoemw: criocoOOHOCTBIO OCYIIECTBIATH COOP,
3a1a4y aHaJIU3 U 00pabOTKY NTaHHBIX, HEOOXOJIUMBIX

IJId PCIICHUA 9 KOHOMHWYCCKUX 3a1a4

OIIK-2.2  Ananu3upyer
pe3yiabTaThl  AKOHOMHUKO-
CTaTUCTHYCCKUX
HCCIEOBAHNNA W JenaeT
Ha X OCHOBEC
KayeCTBEHHEIC u
KOJIMYECTBECHHBIC BBIBOJBI
TUIS perieHus
MPaKTUYECKUX 3a/1a4

3uamu:  MeTOABl  TMOMCKAa  HMH(OpMAIHH,
HEOOXOJUMOW JUIsI PEUICHUS YKOHOMHUYECKUX
3ajau.

Ymemsb: ocymecTBIsITh TOUCK WHGOPMAIIUU
10 TOJYy4YeHHOMY 3aJaHuio, cOop, aHaIu3
JaHHBIX, HEOOXOMMMBIX Ui  PEIIeHUs
SKOHOMHMYECKHX 3a7a4

Braoemeo:
amrmapara

UCIIOJIb30BaHUs MaTEMAaTHYCCKOI'O
i pCHICHUSA  SKOHOMHYCCKHUX
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3aad.
OIIK — 6 3maer |OIIK - 6.1 3naer | 3wams.: aHamu3 U 00paOOTKY JIaHHBIX,
MPUHIMITEL  Pa0OTHI | IPUHIIUIIBI paboThl | HEOOXOMUMBIX JJISi PENICHUS IKOHOMUYECKHX
COBPEMEHHOTO COBPEMEHHOTO 3a1a4
WHCTPYMEHTApUS WHCTpYMEHTapusi cOopa u
cOopa W aHaimW3a | aHaIM3a JAHHBIX, | YMems: ocyllecTBIATH cOOp, aHAIU3 U
JAHHBIX, HE0OXO0IMMBIX Uit | OOpaOOTKy  JTaHHBIX, HEOOXOIWUMBIX IS
HEOOXOJUMBIX JUIS | PEUICHUS ITOCTABJICHHBIX | PEIICHHUS YKOHOMHUYECKUX 3324
pelieHus 3aja4
MOCTaBJICHHBIX Braoems: ciocoOHOCTBIO OCYIIECTBIATH COOP,
3a1a4 aHaJM3 U 00pabOTKYy NaHHBIX, HEOOXOIUMBIX

JJI pEIICHUA 9 KOHOMHUYCCKUX 3a1a4

OIIK - 6.2 Hcnoms3yer

IIPUHIATIIBI paboThI
UH(OPMALIMOHHBIX
TEXHOJIOTHI 51
3 PEKTUBHO MPUMEHSET
OpU peleHHH 3a7ad B
npodeccnoHanbHOM
JeSTEeTbHOCTH

3nams:  MeTOABI  TOWCKA  HMH(POPMAIIHH,
HEOOXOAMMOM IJIsi PEHICHUS AKOHOMHUYECKUX
3a7ad.

Ymems: OCYHICCTBJIATHL IIOHCK I/IH(I)OpMaI_II/II/I

10 TOJYYCHHOMY 3aJaHHi0, cOOp, aHaiu3
JAHHBIX,  HEOOXOAMMBIX  JUISI  PCHICHHS
OKOHOMMWYCCKUX 3a1a4

Bnadems: ucnionb3oBaHHS MaTEMaTHYECKOTO
ammapara JUIsi  PEIICHUS DKOHOMHYECKHX
3a1ad.

Jlnsg 3akperuieHus TEOpEeTUYECKUX 3HAHUM M MPAKTHUECKUX HABBIKOB CTYICHTHI JOJIKHBI
CHUCTEMATUYECKU BBINOJHATH JOMAIHUE 3aJaHus. [[J1s1 KOHTpOJIsl 3HAHUM CTYJIEHTOB B KaXKIOM
ceMecTpe MPOBOAUTCSA M0 2 KOHTPOJBHBIX Pa0OTHI (TEKYLINI KOHTPOJIb YCIIEBAEMOCTH) U O OJHOMN
UTOTOBOM KOHTPOJIBHOM paboTe (IIPOMEKXYTOUHBIM KOHTposb). MToroBass arrectanus CTYIEHTOB
(3K3aMeH) MPOBOAMTCS MO PEUTHUHIOBOM cucteme. OOIIas TPYyJIOEMKOCTh OCBOEHUS THCLUILUIMHBI
COCTaBJIsIeT 6 3aUETHBIX €MHHII.




JINCT U3MEHEHUI
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IIpunoxenue 2.

TekcT akryanuzanuu win npwiaraemsiii Kk PITJI nokymenT,
COAEPKAIMI U3MEHCHUS

Jara

Ne
MIPOTOKOJIA

|01 BWIN| -




