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1. [losscHUTEIBbHASA 3AIIUCKA

Pabouas mporpamma yueOHoW mucuumimHsl b1.0.06.01

1.1. Hean 1 32124 JUCHMILTAHBI

«MarteMaTyecKul aHalIu3»

sBisiercst  oOsi3atenpHON wacthto bioka 1 Jlucuumumebl (MOIyaM) 00pa3oBaTenbHOW HPOrpaMMBbI
OakanaBpuaTta 1o HampasiieHuo moaroropku ®I'OC BO 38.03.01 «DkoHOMUKAY.

]_IGJII) JUCHUIINIMHBI — O6HIeMaT€MaTI/I‘-IGCKail IMOoAroToBKa CTYACHTOB, H€O6XOI[I/IMa$I JJIA
OCBOCHHA MATCMATUYCCKHUX U CTATUCTUYCCKUX MCTOJIOB B YIIPABJICHHWHN W S3KOHOMMUKC, BOCIIUTAHHC
Y CTYACHTOB HAaBBIKOB JIOTHYCCKOI'O MBIINUJICHUA U (1)OpMaJ'IBHOFO 00ocHOBaHHUS MMPUHHUMACMBIX

penIeHui.

3amayu JUCHHUILIMHGL:
¢ 3YYCHHE OCHOB MaTEMAaTUYECKOTO arapara;
¢ BBIPaOOTKA HABBIKOB PEIICHUS TUTIOBBIX MAaTEMATHUECKUX 3a/1a4;
® Pa3BHTH JOTHIYECCKOE U ATOPUTMHUSCKOE MBIIIICHUE, YMEHHE CTPOTO M3JIaraTh CBOU

MBICIIH,

e BBIPabOTKa HABBIKOB K MAaTEMaTUYECKOMY MCCJIEI0BAHUIO TEOPETUUECKUX U
MIPAKTHYECKHX 33]1a4 SKOHOMUKH U YIPABIICHHUS;

e chopmupoBaTh yMEHHE BIOUPATh MaTEMAaTHUECKUN HHCTPYMEHTAPH [Tt
IIOCTPOCHHS MOJEIIEH SKOHOMUYECKHUX MPOLECCOB, aHAIM3UPOBATh PE3YJILTATHI
pacueToB U 00OCHOBBIBATh MOJYYEHHBIE BBIBOIBI.

Conepxanne

JUCHUITIINHBI

OXBaThIBAa€T KpPyr BOIPOCOB,

CBA3aHHBIX C OCHOBaMH

uccienoBaHus (GYHKIMM, AeWCTBUN HaJ HUMH, UX MPUMEHEHUSM Uil U3y4eHHs IIMPOKOTo Kpyra
3a/1a4 MaTeMaTUKU U ee MPUII0KEHHH

1.2. llepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JMCHHUIJINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHUs KOMIIeTeHIIU

Komnerenuus HNuaukaropsbl Pe3ysabTarsl 00yyeHus
(xom u KOMIIeTeHIH i

HalMCHOBAaHUE) (Ko 1 HAMEHOBAHUE)
OIIK-2 Cmocoben | OIIK-2.1 Ucnons3yer | 3nams: aHanu3 U 00pabOTKy JaHHBIX,
OCYIIECTBIISTh METOJIbl cOOpa, aHAIM3a U | HEOOXOJUMBIX ISl PEIICHUS DYKOHOMHYECKHX
cbop, oOpabOTKy | | OLIEHKH nHpopmanuu, | 3a1a4
CTaTUCTHYECKUI OTpaXKalolIe COCTOSTHHE
aHaIu3 JTAHHBIX, | U TEHACHIIMU B DKOHOMUKE | Ymemsb: OCYIIECTBIATH COOp, aHamu3 U
HEOOXOIUMBIX IS 00pabOTKy JaHHBIX, HEOOXOAUMBIX  JJIs
pelieHus pelIeHrs YJKOHOMUYECKUX 3a]1a4
MTOCTaBJIEHHBIX
HKOHOMHYECKUX Braoemyw: ciocoOOHOCTBIO OCYIIECTBIATH COOP,
3a1a4 aHanmu3 U 00pabOTKYy NaHHBIX, HEOOXOJIUMBIX

AT pEHICHUA DKOHOMUYCCKUX 3aa1

OIlK-2.2  Anamusupyer
pe3yabTaThl  3KOHOMHUKO-
CTaTUCTHUYECKUX

UCCIIeIOBaHUI M Jenaer
Ha ux OCHOBE

3namy:  MeTonabl  MOMCKAa  MH(OpMAIUH,
HEOOXOMMOW Uil PELIeHUsT YKOHOMMYECKHX
3ajau.

Ymems: OCYHICCTBJIAATh TTOMCK I/IH(bOpMaI_[I/II/I
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Ka4eCTBEHHbBIC U | 10 TONy4eHHOMY 3aJaHuio, cOop, aHamu3
KOJIMYCCTBCHHBIC BBIBOJBI | JaHHBIX, HGOGXO[[I/IMBIX JJIsL peicHuA
JIIsL PCIICHHA | SKOHOMUYCCKUX 3ada4
MPaKTHYECKHUX 33]1a4
Bnaoemv: ucnionb30BaHHS MaTEMaTHYECKOTO
ammapara JUIsi  PCIICHUS 3KOHOMHYECKHX
3aj1ad.
OIIK — 6 3maer |OIIK - 6.1 3naer | 3uams: aHamu3 U 00pabOTKYy [aHHBIX,
IIPHUHIMAIIBI pa6OTBI ITPUHIUIIBL pa6OTI)I H€O6XOI[I/IMI>IX AJId peIICHUS 3KOHOMHYCCKHUX
COBPEMEHHOTO COBPEMEHHOTO 3a1a4
WHCTPYMEHTapUs HMHCTpYMEHTapusi cOopa u

coopa ® aHamu3a
JIAHHBIX,
HEOOXOIUMBIX IS
pelIeHus
IMOCTaBJICHHBIX
3a7a4

aHanmu3a JaHHBIX,
HEO0OXOINMBIX TUIS
pelieHuss TMOCTaBJICHHBIX
3aJa4

Ymems: ocymecTBiIsATh cOOp, aHaNM3 W
00pabOTKy JaHHBIX, HEOOXOJAMMBIX  JIJIst
peNICHHS] SKOHOMHYSCKUX 3a/1a4

Bradems: ciocOOHOCTBIO OCYIIECTBIATH COOP,
aHaiau3 W 00pabOTKy NaHHBIX, HEOOXOIMMBIX
AJI pEIICHUA DKOHOMHUYCCKUX 3a1a4

OIIK - 6.2 Hcnoms3yer
TIPUHLINIIBI paboThI
MH(OPMALIMOHHBIX
TEXHOJIOT U1 u
3¢ pexTHBHO  TpHUMEHSET
Ipy  pElIeHUH 3a7ad B
npohecCuoHATBHOU
NeSITeIbHOCTH

3nams:  MeTOABI  TIOMCKAa  HH(OpMAaIUH,
HEOOXOIUMOM JUIsl pelIeHHs] 3KOHOMHYECKHX
3ajad.

Ymems: ocymecTBasATh MOMCK HHMOPMALIUU
0 TOJYyYEHHOMY 3aJaHuio, cOop, aHaiu3
JaHHBIX,  HEOOXOIMMBIX AN pelIeHUus
SKOHOMMYECKUX 33124

Braoemeo:
amnmapara
3a1ad4.

UCIIOJIb30BaHHUA MAaTEMaTH4YCCKOI'O
oI peHICHUA  SKOHOMHYECKHX




1.3. MecTo y4eOHOI JMCHUILIHHBI B CTPYKTYpe 00pa30BaTe/bHOM NPOrpaMMbl

JucnumimHa «MareMaTHYecKuil aHalu3» OTHOCUTCS K oOs3aTenbHOM yactu bioka 1
«Jductummael (Moynu) yaeOHoro miaHa. YuTtaercs OakalaBpuaTy MO HAIPABICHUIO TIOJTOTOBKU
38.03.01 «DxoHOMHKA» B TEYCHHE ITEPBOTO U BTOPOTO CEMECTPOB.

Teoperndeckas ©0aza TUCHUIUIMHBI TPEAyCMATPUBACT IPEABAPUTEIILHOE HU3YyYCHHE
CTYJIEHTaMH IIKOJBHBIX KYPCOB: «AJire0pa W Havajla MaTeMaTUueCcKoro aHainuza» u «l'eoMeTpus»,
qTO sIBiIseTCs HayauoM ¢opmupoBanus komrereHuuii OITK-2 u OIIK-6.

B pesynbrare oCBOCHHS AWCHHUILIUHBI (OPMHUPYIOTCS 3HAHWS, YMCHHS W BIAQJICHUSA,
HEOOXOIUMBIC T U3Y4SHUS CICAYIONINX JUCIUILINH: «Teopus BEpOSITHOCTEH U MareMaTudecKas
CTaTUCTUKA»,  «IDKOHOMHUKO-MAaTeMAaTHYECKHE  METOAbl U Mojenu»,  «MHOTOMEpHBI
CTATUCTUYECKUU aHAIM3», «IKOHOMETpHUKa», «MakposKoHOMUKa», «MHUKPOIKOHOMUKA» W P
JIPYTUX TUCIUTLIUH.

2. CTpyKTYypa IMCUMILTHHBI

st ounoii popmsbl 00yuenust Hadop 2022
OO0r1ast TPyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET 6 3aYeTHBIX €IUHUIIBI, 216 ., B TOM YHuCIe:
KOHTaKTHas paboTa OOydJaromuxcs ¢ mpernojaBareneM 84 4, mpoMexyTrodHas arrectamus 36 .,
caMmocTosiTeNbHas paboTa oOydaromuxcs 96 .

1 cemectp
Buapr yue6HO# paboThI (B
Paznen qJacax)
Ne TUCITUILITNHEI
n/m
KoHrtakTHas
. - < @OopMBI TEKYILIETO
3 = S KOHTPOJISI yCIIEBAEMOCTH
[P] ) es =
3 g 5 © E = | dopma npoMeKyTOYHOM
Ol < 5 = S5 5 aTTecTaluu
S |25 |2¢ 53
= & K o o 2 2
% E = S =
TlEYE |
: O
1 Tema 1. DnemeHThl  TEopuu 11 2 4 7 [IpoBepka BBINOJIHEHUS
MHOECTB. /3.
2 Tema 2. DOyHKIUHU OJHOU 1 3 5 v [IpoBepka BBIIOTHEHUS
MIePEMEHHOM. /3.
3 Tema 3. Ilpenen  uucnoBoi 1 5 4 v [IpoBepka BHIIOTHEHUS
MOCJIEI0OBATEIILHOCTH. /3.
Tema 4. Ilpemen  pyHkuuu IIpoBepka BHITIOJIHEHUS
OJIHOH TepeMEeHHOM. /3.
4 | P 12| 4 7 A
[TpoBepouHnas padoTa 1o
teme «lIpenenbin
5 Tema 5. HenpepsiBHOCTB 1| 3 5 v IIpoBepka BBITIOIIHEHUS
(GYHKIMH OJTHOW EPEMEHHO. /3.
Tema 6. IIpoussonas u IIpoBepka BBINIOJIHEHUS
6 muddepennnan GyHKIUA OJTHON 11 2 4 7 /3.
IIEPEMEHHOM. [TpoBepounast pabora 1o
teme «IIpousBoaHas»




Tema 7. Hccnenosanue IIpoBepka BBIIOIHEHUS
7 (GyHKIMU OJHON TEePeMEHHOU U 1] 2 4 6 /3.
MOCTPOCHHE TPAPHUKOB. Htorosast ipoBepoYHAast
pabota
DK3aMeH 1 - - - 18 | Dx3amen no Owieram
Wtor 3a cemectp 1] 16 26 48 18
2 cemecTp
Bunel yueGHOI paboTh (B DOpMBI TEKYILETO
yacax) KOHTPOJISl yCIIEBAEMOCTHU
dopma MPOMEKYTOUHOU
aTTecTaluu
KonTakTHas
£
Ne Paznen 3 § §
n/n JUCLIUILIAHBI 3 v = I 5
- =, |ELEE
= 9 = 8y ¥ 65
= <2 ) = 9 o O
2 ~ R o 9 s K
O 5 £ = 5 5
= 2 3 = e,
< M < =
o,
= @)
Tema 8. OyHKIMU IIpoBepka BBINOIHEHUS
1 | HeCKOJIBKHX MepeMEHHbIX. | 2 1,75 3 5 /3.
OCHOBHBIE OHSTHS.
Tema 9. IlpousBomHbie H [IpoBepka BBINOJHEHUS
2 2,75
2 | mubdepenumansr  QyHKIUM | 2 6 /3.
HECKOJIbKUX MEPEMEHHbIX.
Tema 10. DKCTPEMYMBbI [IpoBepka BBINOJHEHUS
(YHKIIUU BYX IEPEMEHHBIX. /3.
3 2 1,75 3 5 [IpoBepounas pabota 1o
TEME «DyHKUMHT
HECKOJIbKUX
MIEPEMEHHBIX»
4 Tema 11. TlepBooOpa3nas u 5 1,75 2,75 6 IIpoBepka BBINOIHEHUS
HEONPE/IeNICHHBIN UHTETPal. /3.
5 Tema 12. OnpeneneHHbIil 5 1,75 3 5 IIpoBepka BBINOJIHEHUSA
WHTETpal. /3.
Tema 13. HecobGcTBeHHbIE [IpoBepka BBITIOTHEHUSA
g |wHTerpasi. 5 1,75 | 2,75 5 /3.
[TpoBepounas pabota 1o
teme «MHTerpamb»y
Tema 14. ITpoBepka BBINOJHEHUS
1,75 3
7 | Juddepenunanbabie 2 5 /3.
ypaBHEHHUSI.
Tema 15. Ynucnossle psesl. 175 275 IIpoBepka BBINOIHEHUSA
8 2 ’ ’ 6 3.
Tema 16. CreneHHbIE pABL. IIpoBepka BBINOIHEHUSA
9 5 1,75 3 5 /3.
Hrorosas MIPOBEPOYHAas
pabora




DK3aMeH DK3aMmeH no ouiaeram
2 - - - 18

Wtor 3a cemectp 2 16 26 48 18

Bceero 32 52 96 36

151 0ouHO-3204HOM (popMBbI 00yuenus nadop 2022
OO0mast TpyaoéMKOCTh TUCIUIUIMHBI COCTABIISICT 6 3a4eTHBIX eAMHHUILI, 216 4., B TOM uucIie:
KOHTaKkTHasi paborta oOydaromuxcsi ¢ mpenonaBaTeneM 48 4, mnpomexyrouHas arrecranus 36 4.,
camocTosTeNIbHas paboTa obydaromuxcs 132 4.

1 cemecTp
Bunel yueGHOI paboTh (B
Paznen yacax)
Ne JUACIATUTUHBI
n/m
KonTakTHas
e 5 < DOpMBI TEKYLIETO
3 = S = | KOHTPOIIS yCTIEBAEMOCTH
3 e 5 | © E | PopMa mpomMeKyTouHOM
Ol < S = E 5 5 & aTTecTalun
S| 2E | 2% 58
2 ~ R QO s H
© | 28 | g 2 &
£ 138 | E
= @)
1 Tema 1. DneMeHTBl TeOpuUH 11 1 5 9 Pazbop u pemenne 3a1a4u
MHO>KECTB. IO TeMe.
2 Tema 2. OyHKIHUHT OJHOU 1 1 5 10 Pas0op u perienue 3a1a4
TIEPEMEHHOM. 10 TeMe.
3 Tema 3. Ilpemen  udmcioBoi 11 1 5 10 Pazbop u pemenne 3a1a4q
MOCJICTIOBATEIIbHOCTH. IO TeMme.
4 Tema 4. Ilpenen  dyHKUIMH 11 2 5 9 Pa3z0op u perenue 3ana4y
OJHON TIEPEMEHHOM. 0 TeMe.
5 Tema S. HenpepsiBHOCTH 1 1 5 10 Pasbop u perenue 3ana4
(GYHKIUH OJTHOM MIEPEeMEHHOM. 0 TeMe.
Tewma 6. IIponsBoanas U Pazbop u pemenue 3amayq
6 | muddepenman byakmum | 1 | 2 2 d 0 TeMe.
OJIHOM MIEPEMEHHOM.
Tema 7. HccnenoBanue Pa36op u pemenue 3amaq
7 | GyHKUMM OIHON MEpEeMEHHOH U | 1 | 9 2 9 IO TeMe.
MMOCTPOCHUE IpauKOB. Hrorosas nposepoyHas
pabota
OK3aMeH 1| - - - 18 | Dx3amen no Ouiieram
Wror 3a cemecTp 10 14 66 18




2 cemecTp

Bunpl yueGHOM paboTh (B

@OopMBI TEKYILETO

yacax) KOHTPOJISl yCIIEBAaEMOCTHU
dopma MPOMEKYTOUHOU
aTTeCTalluu
KonTakTHas
£ =
Ne Pasnen 3 S §
/1t JUCIHTUTHHBI 2 o S F 5
@) ~ o < o =
> = Bl E =
= o = = © >
= o = oYl % o
= ToE = S o O
2 ~ R 0 o s K
) e g S &
= 58 c% o
E7 |3 |F
Tema 8. OYHKIIMU HECKOJIBKUX Pa36op u penrenune 3amadq 1o
1 | nepeMeHHBIX. Ocnosnsie | 2 | 0,5 2 7 TEME.
TTOHSATHSA.
Tema 9.  IlpousBoansie U Pazbop u perrenne 3a1ad 1o
2 | muddepeHraIb ¢bynkouu | 2 | 0,5 2 7 TEME.
HECKOJIbKUX MTePEMEHHBIX.
3 Tema 10. OKCTpEMyMBbI 2| 9 5 v Pa30op u pemienue 3a1a4 no
(GYHKIMH IBYX TEPEMEHHBIX. TEME.
4 Tema 11. IlepBooOpazHas wu 5| 9 9 7 Pa30op u pemenue 3a1a4 no
HEOIPEAEICHHbIN UHTETrpaJl. TEME.
5 Tema 12. OnpeneneHHblid 5| 9 5 7 Pazbop u pemenne 3aaa4 1o
WHTErpal. TeMe.
6 Tema 13. HecoOcTBeHHBIE 2| 1 1 8 Pazbop u perrenne 3a1ad 1mo
WUHTETpabl. TEME.
7 Tema 14. luddepenumanbabie 2| 1 1 8 Pa36op u penenne 3amaq o
YpaBHEHHUS. TEeMeE.
Tema 15. YucioBsie psibl. Pas0op u perienue 3a1a4 1o
8 2105 1 7 TeMe.
Tema 16. CreneHHbIE pSIBI. Pas0op u perrenue 3a1a4 1o
9 2105 1 8 oM
Hrorosas npoBepouHas
pabota
[IpomexyTouHas aTTecTanus DKk3ameH
2| - - - 18
Hror 3a cemecTp 2 | 10 14 66 18
Bcero 22 34 132 | 36
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3. CogepxkaHne gucumnninHbl

Paznen 1. ®yakuun oxHOM nepemeHHou. uddepeHnnanbHoe HCUNCIeHEEe

Tema 1. DneMeHTsI TeOprH MHOXKECTB. OCHOBHBIC TOHATHUSI TEOPUU MHOKECTB. DJIEMEHTHI
JOTHUYECKOM cuMBOJIMKH.  Ormepanuu Hajg MHOXecTBamu. Juarpammel OJitnepa. YucnoBsie
MHO>KecTBa. UHCIIOBBIE IPOMEKYTKH. AOCOJIFOTHAS BEIMYMHA BEIIECTBEHHOTO uncia. OKpeCTHOCTh
TOYKH.

Tema 2. ®yHkuun ogHol nepeMeHHol. [lonsTne QyHKIMM OJHONW mEpeMeHHOM: 00sacTh
omnpezeneHusi, o0nacTe 3HaueHUHM, crocoObl 3amaHus. OCHOBHBIE XapaKTEPUCTHKU: YETHOCTh-
HEYETHOCTh, MOHOTOHHOCTb, OrpaHnYeHHOCTh. OOpatHast pyHkuusa. Crnoxnas pyHkus. OCHOBHbIE
aneMeHTapHble QyHKIMM U uxX rpaduxu. [IpeoOpasoBanue rpadukos.

Tema 3. IIpenen yncmoBoM Nocaen0BaTENbHOCTH. [loHATHE YMCIOBOM MOCIEI0BATENBLHOCTH,
criocoObl 3amanus. OCHOBHBIE XapaKTEPUCTUKU: MOHOTOHHOCTb, OTPAHUYEHHOCTH, CXOJUMOCTD.
[Ipenen mociaenoBaTeIbHOCTH: OTIPEICTICHUE, TEOMETPHUIECKUN CMBICIT.

Tema 4. Ilpenen ¢ynkuuu oxHoit nepemeHHoM. [Ipenen ¢yHkuMU Ha OECKOHEYHOCTH.
[Ipenensr ¢pynkuu B Touke o Kommu u no I'eitne. OpHocTopoHHUE npesenbl. beckoHedHo Maibie
n O6eckoHewyHo Oonpiue GyHKIUU. CBS3b MEXIy (GYHKIMEH, €€ MpeAesioM U OSCKOHEYHO Majou
dbyakuueir. ApudmeTndeckue CBOWCTBA MpENENioB. TeopemMbl O Tepexoje K Tpeaeny B
HepaBeHCTBaX. [Ipu3HaKM cCyllecTBOBaHUS MpezenoB. BrluucieHune mpenenoB anredpandyecKkux
BBIpOKCHUI. 3aMeuaresibHble TpPEAeiabl W WX  CIEICTBHUSL. Uucno e kak mpenen
nocienoBareabHOCTU.  CpaBHeHUE OECKOHEUHO MaiblX (DYHKIUN. DKBUBaJEHTHbIE OECKOHEYHO
MaJibie (PyHKITHH.

Tema 5. HenpepbIiBHOCTH DyHKIIMK OJTHOM TepeMeHHo#. HenpepbIBHOCTh (PYHKIIUM B TOYKE.
HenpepriBHOCTh (GyHKIMHM B MHTEpBaJie U Ha OTpe3ke. TOUKHM pa3pbiBa M UX KiIacCU(UKALUU.
OcHOBHBIE TEOpPEeMbl O HeMNpepbIBHBIX (YHKIUAX. HempepbhIBHOCTh 3S1eMEHTapHBIX (DYHKIUI.
CpoiicTBa (DyHKIUH, HEMPEPHIBHBIX HA OTPE3KE: OTPAaHMYEHHOCTb, NOCTHIKEHHE HAHOOJBIIEro U
HAaWMEHBIIIETO 3HAUCHUH, MPOMEKYTOYHOTO 3HAYCHHUSI.

Tema 6. IlpousBomnas u nuddepenuman ¢ynkuuu oxHoit mnepemenHoil.  [lonsarue
IPOU3BOJHON (YHKIMM OJHONW IEpPEeMEHHOM, MEXaHWYeCKHMH M TEeOMETPHUYECKUI CMBICII.
VYpaBHeHUs KacaTelbHOM W HOpMaiu K kpuBoil. JuddepennupyeMocts QyHKIMHM B TOUYKE M Ha
MHO>ecTBe. CBs3b MEXKIy HEMPEpbIBHOCTHIO U AupdepeHiupyeMocTbio pynkuuu. ITpousBoHbie
OCHOBHBIX 3JIeMEHTapHbIX (QyHKIMHA. [Ipom3BoaHas cyMMbl, pa3HOCTH, MPOU3BEJICHMS, YACTHOTO
nByx ¢yHkuuit. [TpousBoanas cnoxxHoit u o6patHoi pyHkuuu. [Ipon3BoAHBIE BBICIIUX MOPSAKOB.
Jlorapupmuueckoe nuddepenupoanue. JuddepeHurpoBanue HESIBHO 3aJaHHBIX (YHKIUI.
Huddepenunan ¢GyHKIMH, TeOMETpUYECKH cMbIca. VIHBapuaHTHOCTH (OPMBI  MOJHOTO
middepennnana. Teopembl 0 cpeqHux 3HaueHMsIX auddepenuupyemsix QyHknuit: Pomns (o
KOpPHAX Mpou3BojaHOM), Jlarpamka (0 KOHEUHBIX mpupamieHusnx), Komwu (00 oTHOmIEHUN
npupateHuit 1Byx ¢pynkuuii). [pasuno Jlonurans. @opmyna Teiinopa st MHOrouwieHa. GopMyIisl
Teiinopa s pynkuuu. Paznoxenue snemeHTapHbIX GyHKIMN 1o Gopmyrne MakiopeHa.
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Tema 7. MccnenoBanue (pyHKIMM OJHOW MEPEMEHHOH M MOCTpOeHHE IpauKoB. Y CIOBHS
Bo3pacTaHust U yObiBaHus ¢yHKIuH. HeoOXomumble M JOCTaTOYHBIE MPHU3HAKH HKCTpEMyMa
¢bynkumu. 3amava MakcuMmuzanuu npuOsu Gupmbel.  HauOosnbiee  HauMeHblee 3HAYCHUS
GyHKIMU Ha OTpe3Ke. YCIOBHUSA BBINYKIOCTH W BOTHyTOCTH (yHkumu. Touku mneperuoda.
AcumnTothl rpaduka pynkiuu. OOmas cxema uccieqoBaHus (QYHKIIUU W TMOCTPOCHUS Tpaduka.
DKOHOMHYECKHI CMBICI TPOU3BOIHOM.

Paznen 2. ®yHKIMU HECKOJIBKUX IEPEMEHHBIX

Tema 8. OyHkuMM HECKONBKHX rnepeMeHHBbIX. OcHOBHBbIE moHsTHA. [loHATHE (yHKIHMK
HECKOJIbKUX MEpPEMEHHBIX: 00JIaCTh OIpeAeseHus, crnocoObl 3ajaHus. JIMHHA W TOBEPXHOCTHU
ypoBHa. llpenen u HempepblBHOCTh (QYHKIMM JBYX IepeMeHHbIX. CBolcTBa (YHKUIMH,
HENpPEPBIBHBIX B OFPAaHUYEHHON 3aMKHYTOU 00J1aCTH.

Tema 9. IlpousBoansie u auddepeHuansl QyHKIIMH HECKOJIbKUX MEPEeMEHHbIX. YacTHbIe
MIPOM3BOJIHBIE U UX T€OMETPUUECKUN CMbICI. YacTHbIE MPOU3BOIHBIE BRICIIUX MOPSAIKOB. Teopema
HIBapua. Jduddepenunpyemocts U nonHbil quddepennuman Gynkuuu. [IpousBogHas CinoxHOM
¢byukuun. [lonanas npousBonHas. [IpousBoanas o HampasieHuro. [ pagueHt.

Tema 10. DxcTpemy™mbl QpyHKIHHM ABYX nepeMeHHbIX. OcHOBHbBIE MOHATHA. HeoOxoaumble
JIOCTaTOYHBIE YCIOBUS JOKAIBHOTO 3KCTpeMyMma. MeToa HauMeHbIX KBaapaTtoB. Hanbonbiiee u
HavMEHbIICE 3HA4YeHHE (YHKIMU B 3aMKHYTOW 0OJacThU. VYCIOBHBIH O3KCTpeMyM. Meton
MHOXuTened  Jlarpamxa. OpmHoponnbie ¢yHKIUU. [Ipom3BoACTBeHHBIE (QYHKIIMU H  HX
HCCIEeA0BaHUE € MOMOIIBIO MPOU3BOAHBIX. [IpenenbHble U cpelHre SKOHOMUYECKHE NTOKa3aTelld Ha
0a3e MPOU3BOACTBEHHBIX (PYHKUUNA. [locTaHOBKM 3KOHOMHYECKHMX ONTHMHU3ALMOHHBIX 3a1ad U
0030p METOJIOB MX peuieHHs. 3ajadya MakCUMHU3alUuu MpUObUM QUpMBL. 3amadya MaKCUMH3ALUU
o0BbeMa BBIITYCKaeMOM MPOIYKIMH NPU OTPAaHUYEHUH 3aTpaT Ha MPHOOPETEHUE PECypPCOB.

Paznen 3. UnTerpanpHoe ucurciaeHne GyHKIUA OAHOW MMEpEMEHHON

Tema 11. IlepBooOpazHass m HeompeneiaeHHBIM WHTerpaid. IloHsTue mepBooOpazHOW u
HeompeneneHHoro wuHrerpana. CBoicTBa HEONpeAeNeHHOro HHTerpaiga. Tabmuna OCHOBHBIX
HEONpEJeNIEHHbIX HHTerpajgoB. OCHOBHBIE METO/Ibl WHTETPUPOBAHUS: METOJ HCIOJIb30BaHUS
TaOJIMYHBIX HWHTETPATIOB, METOJ 3aMEHbl IEPEMEHHOH, METOJ HHTETPUPOBAHUS IO YacTsM,
WHTETPUPOBAHUE PALMOHAIBHBIX IpOOeH.

Tema 12. Onpenenennbiii unTerpan. OnpeneneHHbld UHTErpall KaK Mpeied UHTErpaabHOM
cymmbl. ['eoMerpuueckuid cMbICI ompeneneHHoro wuHTerpana. (CBoWCTBa  ONpPEAEIEHHOTO
unterpana. @®opmyna Herorona-JleliOnumna. MHTerpanm ¢ NepeMEHHBIM BEPXHUM MPEACTIOM.
Metoapl BBIYMCIEHUS ONPEIEICHHOr0 HuHTerpana. llpunokeHuss ompeneneHHOro HHTerpana,
BBIYHCIICHUE TIOMIAN MJIOCKON (DUTYPEI.

Tema 13. HecoOctBeHHble wuHTerpanbl.  MHTerpam ¢ OECKOHEYHBIM NPOMEKYTKOM
UHTETrpUpoBaHus (mepBoro poja). MHrerpam oT pa3pblBHOH (QyHKIMH (BTOpPOTO poja).
Onpenenenns, reOMETPUUECKUN CMBICI, IPU3HAKU CPABHEHMSL.

Tema 14. Jluddepenumansupie ypaBHeHus. OcHOBHble moHATUA. JuddepeHunanbHblie
YpaBHEHUs IEpBOro mnopsjaka. Teopema O CyIIECTBOBAaHMM W €IWHCTBEHHOCTU PELICHMS.
JuddepeHunanbuple  ypaBHEHHs € pa3feisIOIIMMUCH — HepeMeHHbIMH.  OaHOpOJHBIE



12

middepeHnnanbabie ypaBHEHUs NEepBOro mnopsaka. JluneitHsle nuddepeHraibibple ypaBHEHHS
nepBoro mnopsiaka. JluHeiHsie oxHOpoaHBIE nU(depeHaTbHble YPaBHEHUSI BTOPOTO HOPsIKa C
MOCTOSIHHBIMU KO3 unmentamu. JluHeliHbie HeoxHOpoaHbIE AuddepeHnanbHble YpaBHEHHS
BTOPOTO MOPSAKA C TIOCTOSHHBIMU KO3 PHUIIEHTaAMH.

Paznen 4. DnemeHThI TEOPHUH PSAZIOB

Tema 15. Yucnoseie psanel. OcCHOBHbIE TMOHATHA. Psijg reoMeTpuyeckoil MpOrpeccui.
CpoiictBa psyoB. HeoOxonumblil mnpusHak cxoaumocTu. [apmonuueckuit psg. Psger ¢
MOJIOKUTEIbHBIMUA 4JeHaMU. JlocTaTouHble Npu3Haku cxoAuMocTH (cpaBHeHus, [lanambGepa,
paavKaIbHBIN, MHTETPAJIbHBII). 3HaKouepeayolIuecss  psjbl, npusHak  JleiOHuua.
3HakornepeMeHHbIe psiibl. CBOKWCTBA a0COIOTHO CXOISAIIUXCS PSIIOB.

Tema 16. Crenennsie psabl. OCHOBHBIE OHATHS: PaJnyC, MHTEPBa, 00JacTh CXOUMOCTH.
CpoiictBa creneHHbIX psiioB. Dopmyna Teinopa. Panel Teitnopa u MakiopeHna: cBoWCTBa,
OCHOBHBIE Pa3JI0KEHUS.
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4. O0pa3oBare/ibHbIE TEXHOJIOTHU

IIpy peanuzaumu nporpamMmsl AUCHUIUIMHBL «MaTeMaTUYECKUNA aHAIM3» HCIOJIb3YHOTCS
pasnuuHble 00pa3oBaTeNbHbIE TEXHOJOTMM: ayAUTOPHBIE 3aHATUS MPOBOIATCS B BUAE JIEKUUNA U
MIpaKTUYECKUX 3aHATHH. Jlekuuum mnpoBoadTcs MO TUMY MNPOOJEMHBIX JIEKUUH, JIEKIHMH-
BU3YyalM3alHi, JEKIUI-IUCKYCCUM, JIEKIMIH ¢ MPUMEHEHUEM TEXHUKH OOpaTHOM CBS3M, JIEKLMH C
Ppa300pOM KOHKPETHBIX CHTYaIlHi.

Ha IlpakTudeckux 3aHATHAX, NPOBOJUMBIX II0 THILY 3aHATHE-AUCKYCCHUS, 3aHATHE —
KPYIJbIil CTOJN, 3aHATHE  pa3BepHyTas Oecema C OOCYKIEHHEM JOKJIAI0B, INPEIyCMOTPEHO
0OCyX/IeHHE€ OCHOBOIIOJIAralolMX M HauboJiee CIOKHBIX BOIPOCOB Kypca, 3aciIylIMBaHUE
JOKIan0B. TeMbl MPaKTHUYECKHX 3aHATHUN OTPaXaroT IOCIEA0BATEIIBHOCTh H3Y4EHHMS Kypca B
COOTBETCTBUU C IPOIPAMMOM.

CamocrositensHasgs  pa0oTa  CTYAEHTOB  IOApPa3yMeBaeT  IMOATOTOBKY  JIOKJIAZIOB,
CaMOKOHTpPOJIb, MOJArOTOBKY K TECTHPOBAaHUIO, pabOTy C HOPMAaTUBHO-IPAaBOBBIMHM aKTaMU H
nH(pOpMaLMOHHBIMU pecypcaMu. J[nst camocTosITeNnbHOM paboThl CTYAEHTOB IOATOTOBIEHBI

3aJaHuA Q1A CaMOCTOSITEILHOM pa60TI)I, CITMCOK UICTOYHUKOB U JIMTCPATYPHI.

Ne Bunet  yueOHoit
e HanmenoBanue Temsl paBoTEL O6pazoBarenbHble TEXHOJIOTUH
1 2 3 4
1 cemectp

1. |Tema 1. OIEMEHTEI teopuu |JIexums 1. BBoaHas neknus
MHOKECTB. [IpakTyeckoe [IpakTyeckoe 3aHATHE — pEIICHUE

3agsTue 1. THIIOBBIX 3aaHUMN.

2. |Tema 2. DyHKITUU onHoM |Jlexmus 2-3. [TpobnemMHas neKmus
MEPEMEHHOM. [IpakTyeckoe [IpakTyeckoe 3aHATHE — pEIICHUE

3aHITHE 2. THIIOBBIX 3aaHUMN.

3. |Tema 3. [Ipenen yuciiosoii|Jlexuus 4. ITpobGnemMHuas nexmus
MOCJIEA0BATENLHOCTH. [TpakTrueckoe [IpakTrdeckoe 3aHsATHE — PpEIICHUE

3agsTue 3-4. THIIOBBIX 3aIaHUMN.

4, |Tema4. Ilpenen ¢ynkuaum omxHo¥ |JIekmus 5-6. [TpobnemHuas neKius
TePEMEHHOM. [IpakTrueckoe [IpakTrdeckoe 3aHsATHE — PpEIICHUE

3agsTue 5-7. THIIOBBIX 3aIaHUMN.
[IpoBepounas pabGota 1O Teme
«lIpenensn»

5. |Tema 5. HenpepoiBHOCTh (yHKIMH [JIlekuus 7. [TpobGnemMHuas nekmus
OJIHOM TIepEMEHHOM. [IpakTnueckoe [IpakTrdeckoe 3aHATHE — PpEIICHUE

3ausgTue 8-9. THUIIOBBIX 3aJaHUM.

6. |Tema 6. [TpousBoHas u|Jlexnus 8-9. ITpobGnemMHas neKmus
anddepennnan  GyHKuUMM  oaHOH [IpakTHdeckoe [TpakTryeckoe 3aHATHE — PpEIIeHUE
MEPEMEHHOM. 3anstue 10-13. | TUMOBBIX 3a7aHUIA.

[IpoBepounass pabora 1O TeMme
«[IpounzBoaHas»

7. |Tema7. MWccnenoBanue  ynxuu |[Jlexmms 9-11. [TpoGnemHuas nexius
OJHOM TmiepeMeHHOM U mnocTtpoenue|lIpakTuyeckoe [TpakTHyeckoe 3aHATHE — pEeIIeHNE
rpaduKoB. 3anatue 14-17. | TUIOBBIX 3a/1aHU.

Hrorosas npoBepounasi paborta
2 ceMecTp

8. |Tema 8. OyHKIUU Heckonbkux |Jlexnus 1. [TpobnemHas nexiusL.

nepeMeHHbIX. OCHOBHBIE TIOHSATHSI. [TpakTuueckoe [TpakTrueckoe 3aHsATHE — PpEeIICHNE
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3ansTHe 1. TUTIOBBIX 33/IaHH.

9. |Temao. [IpousBoHbIE u|Jlexmms 2. ITpoGnemHuas nexuus
mddepennnanst Gynkuuu ([IpakTuueckoe [IpakTryeckoe 3aHsTHE — PpEIICHUE
HECKOJIbKUX ITIEPEMEHHBIX. 3aHsTHE 2-3. TUIIOBBIX 3a/IaHUN.

10 |Tema 10. Dxcrpemymsl  GyHKwH [Jleknus 3. [IpobnemHuas nexuus
JIBYX TICPEMEHHBIX. [IpakTnaeckoe [IpakTrdeckoe 3aHsTHE — PpEIICHUE

saugrue 4-5. THUIOBBIX 3aJaHUM.
[IpoBepounass pabora 1O TEME
«DyHKUINU HECKOJIbKUX
MIEPEMEHHBIX»

11 |Tema 11. [TepBoobOpaznas u|Jlekuus 4. ITpoGnemHas nexnusl.
HEONPEIEIEHHBIM HHTErpall. [IpakTrnueckoe [TpakTryeckoe 3aHITHE — PEIICHUE

3aHsTHEe 6-7. TUTIOBBIX 33/IaHH.

12 |Tema 12. Onpenenennsrii uaterpan. |Jlexmus S. ITpoGnemHas nexuusl.
[IpakTHueckoe IIpakTrdeckoe 3aHATHE — PpELICHUE
3aHsTHE 8. THUTIOBBIX 33JIaHHH.

13 |Tema 13. HecooOctBennsie |JIexmus 6. [TpoGieMHast IEKIHS.

HAHTETPabl. [IpakTrueckoe [TpakTryeckoe 3aHITHE — PEIICHUE
saastue 9-10. THIOBBIX 3aJaHUH.
[IpoBepounass pabora 1O TEMe
«HTEeTrpansd)

14 |Tema 14. Huddepennmansusie|Jleknus 6-7. [TpoGnemHuas nexuus

YpaBHEHUS. [IpakTyeckoe [IpakTyeckoe 3aHsATHE — pEIICHUE
3agsaTue 11. THUIIOBBIX 3aIaHUI.
ITpoBepounas pabora

15 [Tema 15. YucnoBsie psibl. Jlexuus 7-8. [IpobGneMHuast TeKius.
[IpakTyeckoe [TpakTryeckoe 3aHITHE — PEIICHUE
3agarue 12-13. THUIIOBBIX 3aIaHU.

16 |Tema 16. CreneHHbIE PSIIbIL. Jlexnus 10. [TpobGneMHast IeKIusl.
[TpakTrueckoe [TpakTHyeckoe 3aHATHE — pEeICHUE

3aggrue 12-13.

TUTMOBBIX 33/IaHUH.
Hrorosas nposepounast paborta

CJICAYIOIIHUC o6pa30BaTeanble TCXHOJIOI'MH

AOCTYII K UHBIM 3JICKTPOHHBIM O6pa3OBaTeHBHLIM pecypcam;

B mnepuoa BpeMEHHOTO0 NPUOCTAHOBJICHUS MOCEIICHUS OOYYaIOIIMMUCS IOMEIICHUNH U
tepputopun PITY. nns opranuzanuu y4eOHOTrO mpoliecca ¢ IPUMEHEHHUEM JJIEKTPOHHOIO
oOyueHuss W JAUCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJOTHA MOTYT OBITh HCIOJIb30BAHbI

— BUAEO-JIEKIIUY,

— OHJIAMH-JIEKIIMU B PEKHUME PCAJIbBHOI'O BPECMCHU
— OJJICKTPOHHBLIC y‘le6HI/IKI/I, y‘IC6HHe HOCO6I/I${, HAY4YHBIC U3OaHHUA B 3JICKTPOHHOM BHJIC U

— CUCTEMBI IJId 3JICKTPOHHOTO TCCTHUPOBAHUA;
— KOHCYJIbTallUU C UCIIOJIb30BAHUEM TCICKOMMYHHKAIIUOHHBIX CPEACTB.



[lepeyeHb KOMIETEHIIHH C YKa3aHHUEM ITAroOB UX (OPMHUPOBAHUS

Ne | Kox komiie HaumenoBanne TeMbl HaunmeHnoBanue olieHOYHOTO
/i Tenuun cpeiacTBa
(nnm ee
4acTH)
1 OIIK-2.1, | Tema 1. DneMeHTHI TEOPUH MHOKECTB. [TpoBepounas padoTa 1o
OIIK-2.2, | Tema 2. ®yHKIMHU OJHOM IEPEMEHHOIA. teme «IIpenemnsi».
OIIK-6.1 | Tema 3. [Ipenen yucioBoii | [IpoBepounas padota
OIK-6.2 | jocnenosatensuocTn. «IIpouzBoaHas.
Tema 4. [Ipenen byHKIIN oanoui | [IpoBepounas pabota
IIEPEMEHHOM. «DyHKIIUN HECKOJIBKHUX

Tema 5. HenpepbIBHOCTb (QYHKUHU OJHOMN
IIEPEMEHHOM.

Tema 6. IlpousBogHas u guddepeHunan
(YHKIIMYM OJTHOM MEpEeMEHHOM.

Tema 7. WccnenoBanue GyHKIUMM OJHOM
MIEPEMEHHOM U MOCTPOEHHE rPaPUKOB.

Tema 8. DOyHKIHT HECKOJBKUX
nepeMeHHbIX. OCHOBHbIE TOHATHS.

Tema 9. TlpousBoausie U aAudQepeHuaNIbI
(YHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.

Tema 10. DxcrpeMymbl (QYHKIIUHU  JIBYX
MEPEMEHHBIX.
Tema 11. [TepBooOpaznas u

HEOMPEICICHHBI UHTErpaJl.

Tema 12. OnpeneneHHblid HHTETpall.

Tema 13. HecoOcTBEHHBIE HHTETPAJIBI.
Tema 14. IluddepennnanbHbie ypaBHEHUS.
Tema 15. YncioBsie psibl.

Tema 16. CtreneHHbIC pSJIbI.

MEPEMEHHBIX».
[TpoBepounas pabota
«HTeTpansD.

Hrorosas nposepoydHas
pabora 3a 1 cemectp.
Hrorosas npoBepoyHast
pabora 3a 2 cemecTp.
DK3aMeHaIlMOHHbIE OMIIETHI
3a 1 cemectp.
DK3aMeHaIlOHHbIE OWIETHI
3a 2 cemecTp.
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5. OneHka mIaHMPyeMbIX pPe3yJbTATOB 00y4eHUA

5.1. CucTeMa OLleHUBAHUA

16

dopma KOHTPOJIS

MakcumanbHOe
KOJINYECTBO
O0aJsIoB 3a OJHY
paboty

MakcumaiibHOEe
KOJINYECTBO
0aJLIOB BCETO

[TocenieHue neKuui 10
PaboTta Ha mpakTHYECKUX 3aHATHIX 20
[TpoBepounas paboTa 10 20
Hroro npoepounas pabora 10 10
Bcero 3a Tekymuii KOHTPOJIb 60
OK3aMeH 40
HWroro 3a cemectp 100

[Tonmy4eHHBIN COBOKYITHBIN PE3YJIbTaT KOHBEPTUPYETCS B TPAJUIMOHHYIO IIKAJY OLIEHOK U B MKy

oreHOK EBpomneiickoii crucTembl epeHoca u HakorwieHus kpenutos (European Credit Transfer
System; naiee — ECTS) B cooTBeTCTBHY C TaOIHIICH:

100-6ammpHas | TpaauIMoHHAs IIKaIa Ixana
LIKama ECTS
95 -100 A
83_94 OTIIMYHO B

68 — 82 XOpOIIO 3a4TCHO C

56 — 67 D

50 _ 55 YIOBJICTBOPUTEIIHHO E
20-49 FX
0_19 HEYJOBJIETBOPUTEIILHO | HE 3a4TE€HO | |
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5.2. KpnTeplm BBICTABJICHUA OLCHKHU 110 JUCIHHUIIJIMHE

Bamner/11
Kaja
ECTS

OueHka 110
OUCIIUIIIINHEC

Kputepuu orieHku pe3ynbTaToB 00yueHHUs 10 JUCLUILIIMHE

100-
83/A,B

COTITHIHO»/»
3a4TEHO
(oTraHOY/
«3aYTEHO»

BricraBnsiercst oOywatomemycsi, e€ciii OH TJyOOKO W MPOYHO
YCBOWJI TEOPETHMYECKMM M IPAKTUYECKUH  MaTepuall, MOXKET
IPOJEMOHCTPUPOBATh 3TO Ha 3aHATUSX U B XOZAE NPOMEKYTOUHOM
aTTeCTallUu.

OOyuaromuiicsi HMCUEPNBIBAIONIE U  JIOTHYECKH CTPONHO
n3naraet yueOHbI MaTepuall, yMeeT yBSI3bIBaTh TEOPHUIO C MIPAKTHUKOM,
CIPAaBIIETCS C pelIeHrEeM 3a/1ad Npo¢deCcCHOHAIbHON HAIPABJIEHHOCTH
BBICOKOTO YPOBHS CJOXHOCTH, MPAaBUILHO OOOCHOBBIBAET MPUHSTHIC
pelieHus.

CB00OOHO OpHEHTHpYETCS] B Y4eOHOUW W MpodecCHOHATBLHOMN
JaUTEepaType.

Onenka Mo AMCUMIUIMHE BBICTABISETCS oOOydaroumiemycs ¢
Y4ETOM PE3YNIBTATOB TEKYIIEH U MPOMEKYTOYHOU aTTECTALIUH.

Kommnerenium, 3aKpPETIIEHHBIE 3a JACIHUILINHOM,
c(OopMUPOBaHbI HA YPOBHE — «BBICOKHUII.

82-68/C

«XOPOIION/»
3a4TEHO
(xoporo)»/
«3aYTCHO

BricTaBisiercst oOyqaromeMycsi, €ClIi OH 3HAaeT TEOPETUUCCKUI
Y MPaKTUYECKUI MaTeprall, IpaMOTHO U MO CYILECTBY M3JIaraeT ero Ha
3aHATUSIX W B XOJE IMPOMEKYTOYHOW aTTeCTalluM, HE JOIycKas
CYLIECTBEHHBIX HETOUHOCTEI.

OOyuaromuiicsi  TPaBWIBHO  MPUMEHSAET  TEOPETHYECCKUE
MOJIOKEHUSI TIPU PELICHUHM MPAKTUYECKUX 3a/4ad MpodecCHOHaIbHOM
HaIpaBJIEHHOCTH pazHoro YpPOBHS CJI0)KHOCTH, BJIa/ICET
HEO0OXOIMMBIMHU ISl 3TOTO HABBIKAMU U MPUEMaMHU.

JlocTaTouHO  XOpOLIO  OpPUEHTHUPYETCS B
npodeccuoHansHOM TUTEpaType.

Onenka Mo AUCHUMIUIMHE BBICTABISETCS OOydaromemycs ¢
y4€TOM pe3ysIbTaTOB TEKYIIeH U MPOMEKYTOYHON aTTeCTaIUH.

Komnerenuuu, 3aKperIEHHbIE 3a T CIUILINHOM,
c(hOopMUPOBaHBI HA YPOBHE — «XOPOIIUI».

yueOHOU U

67-50/D,E

«YIIOBJICTBOD
UTEIBHO»/
«3a4YTEHO
(ynoBneTBop
HUTEJIBHO )»/
«3aYTCHO»

BricTaBnsiercss oOydarormemycsi, €Clid OH 3HAaeT Ha 0a30BOM
YpOBHE TEOPETHUYECKUH U TMPAKTUYECKUN MaTepuas, AOMycKaer
OT/CIIbHBIC OMMOKA TPH €ro HM3JI0KCHHM Ha 3aHATHSAX U B XOJIE
IPOMEKYTOUHOM aTTecTaIiu.

OOyyaromuiics HCIBITHIBAET OMNpeAeTEHHbIE 3aTPyAHEHUS B
PUMEHECHUH TEOPETHYCCKHUX MOJIOKEHUH npu pEIICHUHN
MPaKTUYECKUX 3aja4 npodeccruoHanbHON HaIlpaBJIEHHOCTH
CTaH/IAPTHOTO YPOBHS CJIOKHOCTH, BJaJieeT HEOOXOTUMBIMU IS
3TOro 0a30BBIMH HABBIKAMHU U TIPUEMAMHU.

JleMOHCTpHpYeT JOCTaTOYHBI YpPOBEHb 3HAHUA Y4eOHOM
JUTEPaATyphl MO TUCIUTUIAHE.

Onenka Mo AWCHUMIUIMHE BBICTABISETCS OOydJaromemycs ¢
Y4€TOM PE3yJIbTATOB TEKYIEH U MPOMEKYTOUHON aTTECTAIUU.

Kommnerenium, 3aKperuIEHHbIE 3a JUCIUILINHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBII.

49-0/F,FX

«HEYIOBIIETB
OPHUTEITHHOY/

BricTapnsercs O6y‘-IaIOH_[eMYC$I, €CJIM OH HE 3HacT Ha 0a30BOM
YPOBHC TeOpeTI/I“IeCKI/Iﬁ u HpaKTI/I‘-ICCKI/Iﬁ MaTcepHrajl, HOOMYCKACT
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HC 3a4TCHO

rpyObie OMmMOKM MpH €ro H3JIOKEHHMM Ha 3aHATUAX H B XOJe
MIPOMEKYTOYHOU aTTECTALIUH.

OOyuvaromuiics HUCHBITBIBAET CEPbE3HBIE 3aTPYAHEHUS B
IIPUMEHEHUM  TEOPETHYECKHX  IIOJIO)KCHUH  INpU  PELICHUH
MIPAKTUYECKUX 3a1a4 npodeccuoHaIbHON HAIPABJIEHHOCTU
CTaHJIaPTHOI'O YPOBHS CJIOKHOCTH, HE BJIaZIe€T HEOOXOAMMBIMHU IS
3TOro 0a30BBIMM HAaBbIKAMU U MPUEMaMHU.

JemoHcTpHupyeT (bparmeHTapHbIe 3HaHUSA yueOHOI
JIUTEPATYPBI 110 JUCLUILIVHE.

OneHka Mo AMCUUILIMHE BBICTABISETCA OOy4aromeMmycs ¢
Y4ETOM PE3yJIbTATOB TEKYILIEH U IPOMEKYTOYHON aTTECTALUU.

Komnerennum Ha ypoBHE «JOCTATOYHBIN», 3aKPEIUIEHHBIE 3a
JUCLMIUIMHOM, HE CPOPMUPOBAHBI.




5.3. OIIeHO‘leIe cpeacrea (MaTepI/IaJII:I) AJIA TEKYIIECTr0 KOHTPOJIA YCIIEBA€MOCTH,
l'lpOMC)KyTO‘lHOﬁ arrecranmuu oﬁyqammnxcﬂ mo JTMCHUIIJIMHE

[IpoBepounas padota o teme «IIpenenp»

19

[IpoBepouHnas pabota npoBoautcs 1o tTemam 3 u 4. IlpoBepouHnas paboTa BKIIIOYAET B ceOs
10 mpaxkTHueckux 3aJaHMil. 3a KaXJ0€ BEpPHO BBIIIOJHEHHOE 3a/JlaHue Jaercs OAUH Oaill.
MaxkcumanbHoe konuuecTBo OamoB —10. Ha BbimosHeHWe 3aiaHuil KOHTPOJIBHOM pabOThI

otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

Boruncnuth npenensl (He npuMeHss npasuiio Jlonurarns)

=

10. lim

_ NAx%+3x+1
lim ———,
X—>+00 X+3

x3—2x+1
oL X +4x2 -4

. lim

X—>+0

. Sin6x
lim—

x-0 81N 7X
. C0S3Xx
lim ,
chosSx

5x
. |im(1—§j
X—00 X

) (2X—1)5X+7
. lim ,
x>0 2X+3

lim In(1+ 2sin 3x)

x>0 sin4x
1

. |in3(1+2sin3x)@.

Jx-1
X1 1_3/;

lim ( 4%° +3x+1—2x) ,
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[IpoBepounas padota «IIpousBoHas»

[TpoBepounas paboTa mpoBoauTcs mo temam S u 6. [IpoBepounas paboTa BKIO4aeT B ceOs
10 mpaxkTHueckux 3aJaHUil. 3a KaXJ0€ BEpPHO BBINIOJHEHHOE 3a/laHue Jaercs OAUH Oail.
MaxkcumanbHoe konuuecTBo OamnoB —10. Ha BbimosHeHWe 3ajaHuil KOHTPOJIBHOM paboThI
otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

1. Mcrionb3yst TOJBKO OIpe/iesieHIe MTPOU3BOIHOM, HAMTH TPOU3BOJHYIO (PYHKIIUU

y =+/2x.
2-3. UccrnenoBaTh Ha HETIPEPHIBHOCTD (DYHKIINIO

f(x):i—;g, f(x)={

4-7. Vcnonb3ys oOmue mpaBuia audQepeHnnpoBanys, HaiTi mpousBogHbie y'(X) !

x> +1,x <0,
4—x,x>0.

y:e2x
y = x®sin 3x,
_sinx
cos®x '
5x+6
y=(2+x)"",

8. CocTaBUTh ypaBHEHUS KacaTeJIbHOU U HOpMaIU K Tpaduky GyHKuu Y = f (X) B TOUKE

X = X,, €CIH

y=sin2x , X, =

9-10. Mcnonw3ys npaBuiio JlonuTans, HAUTH MPEeT:
. In(x-5)
lim ,
=5 In(e* —e°)
1

lim (cos X)*.
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Hrorosas npoBepouHas padora 3a 1 cemectp

[IpoBepounass paGora Brimoyaer B cebs 12 mpakTuueckux 3amaHuil. CTyAEHTY HYKHO
BbIOpath [uia pemeHust 10 3amanmii. 3a KakJ0€ BEPHO BBIIOJHEHHOE 33/IaHUE JAETCS OAMH Oasll.
MaxkcumanbHoe konuuecTBOo OamoB —10. Ha BbimosHeHWe 3ajaHuil KOHTPOJIBHON pabOThI
otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

Ne 1-No4. BeruucinuTh peemsl

lim (\/xz +10x+3—x) )

x® +4x—16
2 X2+ 4x—12°

. [3x—3T*7
lim ,
xoo\ 3X +5

lim (1+ sin 9x)™"™.

x—0

No 5. Hcnonb3ys TOJBKO OMpeneieHUE MPOU3BOIHOM, BBIBECTH TMPOU3BOJHYIO (DYHKIIMH
f(x)=sin 7x
Ne 6-Ne 8. Haiiti mpon3BOAHYIO (QYHKITHH
y = cos*(4x),

X3

y= esin(x) !

y = (sin 2x)""%.

. —x*+1,x<0,
Ne 9.  Haiitu Toukum paspeiBa yHkimu  f(X) = ) 0 U TPOBECTH HX
—X,x>0.

KJ1accu(pHUKaInio.

No 10. HailiTh TOYKHM SKCTpeMyMa W ONPEICIUTh HHTEPBAIBI MOHOTOHHOCTH (DYHKIIHH

y= 4
3+2x - x?
4

No 11. Haiit Touku nepern06a u MHTEPBAIbl BHITYKIOCTH QYHKIMH Y = 31 2x X’
+ZX—X

Ne 12. Haiit acUMOTOTBI U TOCTPOUTH Tpaduk GyHKINUN

4

y:3+2x—x2
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[IpoBepounas padoTta «DYHKIIUN HECKOIBKUX MTEPEMEHHBIX)»

[TpoBepounast pabora npoBoautcs o reMam § - 10. IIpoBepounast paboTa BKIIOUAET B ceOst
5 IpaKTUYECKUX 3aaHui. 3a KaK[0€ BEPHO BBIIIOJHEHHOE 3a/laHUE JAeTCs J1Ba Oasuia.
MaxkcumanbHoe konuuecTBo 6aioB —10. Ha BbinosiHeHHe 3a1aHni KOHTPOJIBHOM paOoThI
otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

1. HaiiTu Bce yacTHBIE TIPOU3BOJHBIE BTOPOTO MOpsiAKa (GyHKIHH

X
z=arcsin—.
y

2. Jina ynkupn u=x"y” +x°z° +y’z" waiirn:
a) rpaiueHT QYHKILNH;
0) mnpousBoaHyro (QyHkumu B Touke M(1; 1; 1) mo HampaBieHHIO BEKTOpa

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

3. UccnemoBaTh Ha SKCTpeMyM (DYHKITHIO
z=-2x"—xp—y> +5x+3y.

4. Haiitu Hanbosblllee 1 HaMMEHblIIee 3HaueHus QYHKIIUU
z=-2x"+xy—4y° —2x+16y
B 00J1aCTH, OTPAaHUYEHHOW JIMHUSAMU:
x=-1, y=-3, x+y=4.

5. Haiitu ycrnoBHBIN 3KCTpeMyM QYHKIUH z = 2x + ), €CIIU x>+ -5=0.
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[IpoBepounas pabota «HTErpanb

[TpoBepounast pabota npoBoautcs o reMam 11-13. IIpoBepounast paboTa BKIIOUAET B ceOst
10 mpakTHUeCKUX 3aaHui. 3a KaKJJ0€ BEPHO BBIIIOJHEHHOE 3aJJaHUE AeTCsl OUH Oaill.
MaxkcumanbHoe konuuecTBo 0aoB —10. Ha BbinosiHeHMe 3a1aHui KOHTPOJIBHOM paOOThI
otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

1-6. HaiiTu HeonpeieieHHbIE UHTErPajIbl
2

X
J‘4+ x° ax,
szemdx.
jxe’zxdx,
.|'sin (5x+4)dx.
J- 2x—3 «
x> —6x+18

X+3
j(x_z)(x+1) dx

7-9. BpIuncIuTh ONpeieTIeHHbIE HHTETPaJIbl
1
j xe ?dx,
0
Il x"dx
0 3/1_ X '
1
2X-5
[ =
o X+4

10. Haiitu momaas GUrypsl, OrpaHMYCHHON JTHHUSIMHA

y=x%,y=x.
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Hrorosas npoBepoyHas padora 3a 2 ceMecTp

[IpoBepounass pabora Bkimouyaer B cebs 12 mpaktuueckux 3aaaHuil. CTYIEHTY HYKHO
BbIOpath uia pemeHust 10 3amanmii. 3a KakJ0e BEpHO BBINIOJHEHHOE 3aJlaHHUE JTAeTCs OJWH Oal.
MakcumanbpHoe KoauuecTBo OamnmoB —10. Ha BeimosHeHHMe 3agaHuii KOHTPOJIBHOW pPabOTHI
otBOUTCS 90 MUHYT BO BpeMsl 3aHATHS.

1-4. HaiiTu HeonpeieleHHbIE UHTErPasIbl
2

Ixe*xdx, I——li———dx,

\/4—x6
I (x+2)dx
x° +4x* —5x’ I\/x Tox:20

5-7. BeIUMCIINUTE ONpeieIeHHbIE HHTETPAIbI

IZ xadx
o Ja_x2 '

8. Haiitu miomaas Gurypsl, OrpaHUI4eHHON JTHHUSMHA

y? =2x+1, x—y=1.

9. UccnenoBath Ha AKCTPEMYM (PYHKITHIO
u=x>+xy—y>+3x—4y

10. Jlns 3amannoi QyHKUMK HAWTH U, , €CIIA
u=cos(x’y°)
11. Haiitu oOmuii naTerpan auddepeHuaisHoT0 YpaBHEHHS

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

(-3

12. Haiit 0651aCTh CXOIMMOCTH Psiia Z -
n=1 8 n



O N g~ wDdE

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
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[IpuMepHBIi IepeyeHb BOIIPOCOB Il IIOATOTOBKH K DK3aMEHY

Bomnpocel o kypcy «MaremMaTu4ecKui aHaau3»
1 cemectp

MHoxectBo. Onepanuy HaJy MHOKECTBaAMH.

[onsitne Gynkun. O6macTh onpeeneHus u 006JacTh 3HaYeHUH QyHKIHN.

CnosxHas QyHKIMS.

OOpaTHas pyHKUMS U ee TpaduK.

YerHble 1 HeueTHbIE GyHKUIMN. CBOWCTBA YETHBIX U HEUETHBIX (DYHKIIUH.
[Tepuoanueckue GyHKIIUU.

MoHOTOHHBIE PYHKIIUU.

UucnoBas  mocnenoBaTebHOCTh.  OCHOBHBIE — XapaKTEPUCTUKH: MOHOTOHHOCTD,
OTPAaHUYEHHOCTb.

[Ipenen yncinoBoi MoOCIEAOBATENBHOCTH. ['€OMETpUUECKUI CMBICIT TTpEEna.

Teopema 0 eAMHCTBEHHOCTH TIpe/Ieia CXOISIICHCS TOCIeI0BATEILHOCTH.

Teopema 00 OrpaHHYEHHOCTH CXOISIIEHCS TTOCIEI0BATEILHOCTH.

Teopema 00 apudMeTHIECKUX CBOMCTBAX Mpeeia CXOISIINXCS MOCIeT0BATeILHOCTEH.
[Ipenen yncnoBol Mocaea0BaTENbHOCTH. TeopeMa 0 «3aKaToi» MepeMEHHOM.

TeopeMa 0 CXOAMMOCTH OTPAaHUYECHHOW MOHOTOHHOM MOCJIEIOBATEIIBHOCTH.

Yucno e kak npenen nocie0BaTeIbHOCTH.

[Ipenen pynkmuu B Touke (o Komru, no I'eitne).

[Ipenen cnoxxHOM QyHKIINUH.

OpnoctoponHue mnpexaensl. Teopema o0 CylmecTBOBaHUM JBYCTOPOHHErO Ipejaesa
(YHKIIUM B TOUKE.

Teopemsl 0 peaenbHOM MIEPEX0/I€ B HEPAaBEHCTBAX.

[TepBrliit 3aMedaTeNnbHBIN MIPEAEI U €T0 CICICTBUS.

BTopoii 3aMeuarenbHbIN IpeAeIl U €ro CIeACTBUS.

DKBUBAJICHTHOCTh OECKOHEYHO MaJIbIX ()YHKIIHIA.

Teopema o cBs3u (YHKIMHM, UMEIONIEH KOHEUHBIM Mpenen W OECKOHEYHO Maioi
(byHKIHEH.

HenpeprsiBHOCTH (DYHKITNH B TOUKE.

HenpepbsIBHOCTD CH0KHOU (DYHKITHH.

Knaccudukarus Touek pa3pbiBa QyHKITHH.

Teopembl 0 cBolicTBax (DyHKIUI, HEMPEPHIBHBIX HA OTPE3KE.

Omnpexnenenre Npon3BoIHOMN. ['eomMeTpuUecKknii 1 MEXaHUYECKUN CMBICI IPOU3BOIHOM.
Teopema o cBsA3M MeX Ay HENIPEPHIBHOCTHIO U T (D(HEpeHIIMPYEMOCTBIO.

[IpousBoiHas CyMMBI, MPOU3BEACHUS U YACTHOTO JIBYX (DYHKIIUH.

[IpousBoiHas CIOKHON (DYHKITHH.

[IpousBoaHas 0OpaTHOM YHKIHH.

Jlorapudmmueckas mpou3BoIHASL.

HuddepeHnrpoBanue napaMmeTpudeck 3aaHHBIX (QYHKITUH.



35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,

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

HuddepenunpoBanue HeIBHO 3aJaHHON (PYHKIIHH.

BriBox popmyn auddepenunpoBanus mpocTEHIINX 3JIeMEHTAPHBIX (QYHKIUH.
YpaBHEHHUs KacaTeIbHOU U HOPMAJIH K IUIOCKOW KPUBOM.

Huddepenunan pynkuuu. Ero reomeTpruueckuii cMbICI.

WNuBapuanTHOCTH hopMEI IIepBoro nuddepeHmmana.

[IpousBoHbie BhICIIUX NOpsSAKOB. Popmyna JlelOHuIa.

OkcrpeMyMmbl QyHKIHH. HeoOxoanMoe ycioBre CylecTBOBaHUS IKCTPEMYMa.
JlocTaTo4HOE yCIOBHE IKCTPEMYMA.

Teopema Posist (0 KOpHSX MPOU3BOIHOMN).

Teopema Jlarpanxa (0 KOHEUHBIX PUPALLIEHUX).

Teopema Ko (06 oTHOLIEHNH NTPUpALIEHUS 1BYX QYHKIIHI).

[IpaBuio Jlommmrans.

®opmyna Teiinopa. Paznoxkenue snemeHTapHbix GyHKIUH 110 hopMyiie MakiopeHa.

VYcnosust Bo3pactanus (yObIBaHHs) QYHKLIHUN HA OTPE3KE.

[IpumeHeHre MPOU3BOJHONW BTOPOrO TMOpPsAKA K HCCIENOBaHUIO (YHKIHUU
IKCTPEMYM.

Haubonpiiee n HauMmeHblee 3Ha4eHHe (PyHKIIMN Ha OTPE3KeE.

[ToHATHE BBITYKIOCTH ¥ BOTHYTOCTH KPUBOM.

Heobxonumoe ycnoBue BITYKIOCTH (BOTHYTOCTH) Ipaduka pyHKINH.

Touku nepernba. Heob6xoaumoe ycmoBue CymecTBOBaHUS TOUKH Mepernoa.
JloctaTouHoe ycloBUE CYIIECTBOBAHMSI TOUKH Meperuoa.

BepTukaibHbie 1 HAKIIOHHBIE ACUMITTOTHI KPUBOM.

HccnenoBanmne GyHKIMN U TOCTPOCHHE TPadUKOB.

26

Ha



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

Bomnpocel 1o kypey «MaremMaTu4ecKui aHanu3»
2cemecTp

OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX, 001aCTh ONpeaeNIeH s, CIOCOObI 3aIaHMs.
OyHKIIMN HECKOJIBKUX MepeMeHHbIX. [Ipenen GyHKuuu B TOUKe.

27

YactHbie npupamecHud MW YaCTHBIC IIPOMU3BOJHLIC. FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI YaCTHBIX

IIPOU3BOIHBIX (YHKIIMH JIBYX IIEPEMEHHBIX.

dopmyna TOJHOrO MNpUpanieHUusT (YHKIHH HECKOJIBKUX  TICPEMEHHBIX.
g depeHiman.

[Ipon3BoIHBIE BBICIINX MOPSIKOB.

Heobxonumble ycnoBus sSKCTpeMyMa (PYHKIIMHA HECKOIBKUX TEPEMEHHBIX.
JloctaTouHble yCIOBUS IKCTpeMyMa (PYHKIIMHA HECKOIbKUX TEPEMEHHBIX.
VYcnoBHeli 3kcTpemMyM. MeToa MHOkuTenen Jlarpanxa.

[Ipoun3BoiHas 110 HAIPABJICHMUIO.

. I'paguenT.

. Onpenenenne mepBooOpa3zHON QYHKITHH.

. Heonpenenennslit uaTerpan. OCHOBHBIE CBOWCTBA.

. Heomnpenenenuslil uaTerpan. Meros 3aMeHbl IEPEMEHHOM.

. Heonmpenenennslit unterpan. ®@opmyna HHTErpUpPOBAHUS 110 YACTSM.

. Heommpepenennsrit materpan. MaTErprpoBanue panroHaaIbHON APOOH.
. OnpeneneHHbll HTErpain — 3aJada o IJI0MaAr KPUBOJUHEHHON Tpaneuun.
. Teopema Hrrorona-JleitOnuia. OCHOBHBIE CBOMCTRBA.

. Onpenenennpiii uaTerpall. Teopema HeroTona-JleliOuuna.

. OnpeneneHHblil nHTErpat. MeTo1 3aMeHbI TIEPEMEHHOM.

. Onpenenennsbiii uaTerpan. ®opmMyia HUHTETPUPOBAHUS TIO YACTSIM.

. Heco6cTBennbie uaTerpansl | posa.

. Heco6cTBennnie unterpansr |l pona.

. Haxoxnenue miomanu miockoi Gurypsl.

. Auddepennmanbable ypaBHEHHS C pa3IeIAIOIIUMUCS IEPEMEHHBIMHU.
. Auddepennmanbable ypaBHEHHUS IEPBOrO MOPSIKA.

. YpaBHeHue bepHyiuin.

ko3 durmeHTaMu.

[TonsiTue uuciosoro psa. Heo0xoauMelid mpu3HaK CXO0MMOCTH.
[Ipu3Haku cpaBHEHMSL.

[Tpusnak [lanambepa.

Panukanensiii npuzHak Komm.

NHTerpajibHblil MIPU3HAK.

Crenennoii psa. O6GmacTh CXOIUMOCTH.

®opmyina Tennopa. Psaasl Teinopa u MaxknopeHa

Tlonnbrit

. Jluneiinple nuddepeHaNbHbIE  YpaBHEHHs] BTOPOrO MOPSAKA C  MOCTOSHHBIMU
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6. YuyeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecliedyeHHe TUCHMILIMHBI

6.1. CiucoK HCTOYHUKOB H JINTEPATYypPbl

OcHoBHast uTeparypa

1. Beiciras MareMaTuka sl OKOHOMHUCTOB: YYE€OHHMK JIIsi CTYACHTOB BY30B,
oOygaronuxcs 1Mo 3koHoMu4ecknM crenuanbHocTsm / H.II. Kpemep [u ap.] ; mox
pen. mpod. H.III. Kpemepa. - 3-¢ m3n. - M.: JOHUTU-JAHA, 2017. - 479 ¢. —
(Cepus «3onoTort ¢oua poccuiickux ydeOnukon») - ISBN 978-5-238-00991-9. —
Pexum JOCTyTa: http://znanium.com/catalog/product/1028709 WIH
http://www.iprbookshop.ru/74953.html

2. Kysnenos, b. T. Maremaruka: y4eOHHK IS CTYJICHTOB BY30B, OOydJaromuxcs IO
CHEIMATLHOCTSIM dKOHOMHKH W ympaBieHus / b. T. Ky3nenos. — 2-¢ m31. — M.:
IOHUTU-AAHA, 2017. — 719 c¢. — ISBN 5-238-00754-X. — Pexum nmocryma:
http://www.iprbookshop.ru/71018.html

3. Kpacc, M. C. Maremarnka JuIsi 3KOHOMHYecKoro OakamaBpmara: ydeOnuk / M.C.
Kpacc, B.II. YUynpeinoB. — MockBa: UHOPA-M, 2020. — 472 c¢. — (Bwicmiee
oOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-004467-5. - Tekcr: 37meKTpOHHBIH//
OBC «Znanium.comy: [caiit]. - URL: https://znanium.com/catalog/product/1072296

4. MareMaTuuecKuit aHanu3 JUISt AKOHOMUCTOB:MPAKTUKYM: VYyebnoe
noco6ue/T. 1. Jlemuna, O.ILIlIeBsxoBa - M.: HUL] UH®PA-M, 2016. - 365 c.: 60x90
1/16. - (Beiciree oopazoBanue: bakanaspuar) (ITeperiér) ISBN 978-5-16-010388-4 -
Pexxum noctyma: http://znanium.com/catalog/product/486418

JlononHUTENbHAS TUTEPATYpa:

1. Illunauyes, B. C. Bricmmas marematuka: ydeOHuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2021. — 479 ¢. — (Bsicmiee o6pazosanue). - ISBN 978-5- 16-010072-2.
- Tekct:  omekrponusnii// DObC  «Znanium.comy: [caiir]. -  URL:

https://znanium.com/catalog/product/1185673

2. Kypc BreIcmIel MaTeMaTHUKH Il 5KOHOMUCTOB: yueOHuK / mox pen. P.B. CaruroBa. —
MockBa: UHOPA-M, 2019. — 647 c. — (Bwicmiee oOpa3oBanue: bakanaBpuar). -
ISBN 978-5-16-011091-2. - Tekcrt: anekrponnsblit// IbC «Znanium.comy»: [caift]. -
URL.: https://znanium.com/catalog/product/989794

3. Jlypee, U. I'. Beicmiasg matematuka. [Ipaktukym: yueoHoe mocooue / .I'. JIypwe, T.I1.
OdyntukoBa. — MockBa: By3zoBckuii yueonuk: MTHOPA-M, 2018. — 160 c. - ISBN
978-5-9558-0281-7. - Tekct: snekTpoHHbIil// ObC «Znanium.comy»: [caiit]. - URL:
https://znanium.com/catalog/product/935333

4. Muxun, M.H. Marematnueckuii anHanu3. DyHKIUU HECKOJBKHX MEPEMEHHBIX:
YueOHoe nocodue. / M.H. Muxun, T.b. benosa — MockBa: Anbnen-IIpunt, 2020 — 57
c. ISBN 978-5-6044627-3-7



http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
http://www.iprbookshop.ru/71018.html
https://znanium.com/catalog/product/935333
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6.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEKOMMYHUKAIMOHHOI ceTH « UHTEepHET)

1. | http://www.eios.dom-rsuh.ru/ JIEKTPOHHAs MH(OPMAIIMOHHO-00pa3oBaTeabHas cpeaa
(OHUOC) ¢punmana PITY B r. JlomonenoBo

2. | http://www.znanium.com DIeKTpOHHO-0MOIMOTEYHas cUCTeMe Znanium.com

3. | http://www.iprbookshop.ru/ DnektpoHHO-0uOMoTeuHas cucreme |IPR BOOKS

4. | http://window.edu.ru/ Wudopmanmonnas cucrema «EnnHoe OKHO JocTyma K
00pa3oBaTeIbHBIM PECypcam)»

5. | www.mathnet.ru Obuepoccuiickuii MaTeMaTHUYECKUNA TOpTa

6. | eqworld.ipmnet.ru/indexr.htm MexXayHapoJHbI ~ HAaydyHO-0Opa3oBaTeNbHBIA  CaWT
EqWorld

7. https://www.garant.ru HHubopMalimoHHO-TTpaBOBOM MOPTA

8. http://www.consultant.ru KommbroTepHast cripaBouHas mpaBoBasi cucrema B Poccun

MoanucaH: CagoHoB
EsreHnn Hukonaesuny
OcHoBaHue: a1 noaTeepXxaato
9TOT JOKYMEHT CBOEWU
yOOCTOBEPSAOLWEN MOAMNCHIO



http://www.eios.dom-rsuh.ru/
http://window.edu.ru/
http://eqworld.ipmnet.ru/indexr.htm

7. MatepuajibHO-TeXHUYECKOe oOecneyeHre JUCHUIIUHbI

obpazoBarenbHoit cpene (OUOC) pumuana, 3MeKTPOHHOMY KaTaJloTy OMOIMOTEKH HHCTUTYTA, a TAKIKE
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Peanuzarust y4eOHON UCHUIUIMHBI TpeOyeT HATHYHS JISKIIMOHHOrO KaOMHETa CO CIEIYION[HM
000pyIOBaHUEM:

1. Hoytoyk ¢ mporpamMmmibimM obecriedennem Microsoft PowerPoint;
2. IpoekTop s nemoucTparuu cnainos Microsoft PowerPoint;
3. Dkpan a1 gemoucTparuu cnainos Microsoft PowerPoint.

Jliis npenoaBaHus AUCHUILUIMHBI HEOOXOJTUM JIOCTYII K DJICKTPOHHON WH(POPMAITHOHHO-

000pyI0BaHKE I MYJIbTUMEIUNHBIX PE3CHTAIIHI.

[TporpammMHoOe JHIIeH3nOHHOE oOecniedenue auctuumabl: Windows 7 Pro, Windows 8,1, Windows 10

Pro,

Microsoft office 2010/2013

OcBoeHre NUCIUITIMHBI [IPEAIIoIaraeT UCIoJIb30BaHUe aKaJAeMUUECKOH ayIuTOpuu sl IPOBEIEHUs
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH ¢ HEOOXOAMMBIMU TEXHUUECKUMHU CPeICTBaMH (000pyA0BaHUE AT
MYJBTUMEIUHHBIX MPE3EHTAINN ).
Cocras nporpammuoro obecneuenus (I10) (2021 r.)

Nent Haumenosanue 110 [IpousBoauTens Crnioco0 pacrpocTpaHeHUsI
/m (ruyenzuonnoe unu
c60000HO
pacnpocmparsiemoe)
1 OnepanmonHas cucteMa WTware JInmen3snonHoe
TOHKHX KIneHTOB WTware
2 Windows server 2008 Microsoft JInnensnonHoe
3 Microsoft office Microsoft JIuneH3noHHOE
2010/2013
4 Windows 7 Pro Microsoft JIuneH3noHHoE
5 MyTestXPro MyTestX Jlutien3nonHoe
6 Windows server 2012 Microsoft JIuneH3noHHoE
7 Windows 8.1 Microsoft JIuneH3noHHoE
8 Windows 10 Pro Microsoft JIuneH3noHHoE
9 Dr. Web Dr. Web JIuneHn3nonHoe
10 | Kacnepckuit JlaGoparopus CBo60oHO
Kacnepckoro pacrpoCTpaHsIeMOe
11 | AutoCAD 2010 Student Autodesk CBo6oHO
pacrpoCTpaHsIeMoe
12 | Archicad 21 Rus Student Graphisoft CBob6oaHO
pacIpoCTpaHsIeMoe
13 | Adobe Acrobat Reader 9 Adobe Systems JIMIeH3HOHHOE
14 Zoom Zoom JlunensmnonHoe
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8. O0ecneyenue 00pa3oBaTeILHOIO MPOLECCA ISl JIUL € OTPAHMYCHHBIMH
BO3MOKHOCTSIMHU 3/I0POBbSI 1 HHBAJIN/I0B

B X0A¢ peamm3anu JUCHUITIJIMHBI UCIIOJIB3YIOTCA CICAYIOINWEC JOIIOJTHUTCIBHBIC
METObI O6y‘IeHI/I$I, TCKYHICTO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOIIHOfI arrecranuu
o6yqa10m1/1xcs1 B 3aBUCHUMOCTHU OT UX MHAUBHUAYAJIbHBIX 0COOCHHOCTEH:

® IS CIICIIBIX U CIIA00BUISIINX:

- Jekiuuu O(GOPMISIOTCS B BHUAE DJEKTPOHHOTO JOKYMEHTA, JOCTYMHOTO C ITOMOIIBIO
KOMIBIOTEPA CO CIIEUATU3NPOBAHHBIM IIPOTPaMMHBIM 00ecTieueHIEM;

- THCHhMEHHBIE 33/IaHUSl  BBIMOJHSIOTCS HAa KOMITBIOTEPE CO  CHEIHAIN3UPOBAHHBIM
MIPOTPaMMHBEIM 00eCTIeueHHEM, MIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreunBaeTcs UHIMBHIYAIbHOE paBHOMEpHOE ocBelieHne He Menee 300 Jrokc;

- JUIsL  BBINIOJNHEHHWS 3aJaHdsl TpPH HEOOXOJMMOCTH TPEIOCTABISCTCS —YBEIWYHBAIOIIEE
YCTPOKCTBO; BO3MOYKHO TaK)K€ UCTIOIb30BaHUE COOCTBEHHBIX YBEIMYHBAIOIINX YCTPOICTB;

- MACBMEHHBIE 3aJaHus OPOPMIISIOTCS YBEITUIEHHBIM IIPHUPTOM;

- 9K3aMEH W 3a4€T MPOBOJATCS B YCTHOW (hopMe HITH BBITIONHSIOTCS B MUChbMEHHOW (popme Ha
KOMTIBIOTEPE.

® JUIS TIYXHX H CITa00CITBIIIANTIX:

- JeKuuu OQOPMISIOTCS B BHAE OJCKTPOHHOTO JIOKYMEHTa, JHOO TPEAOCTABISETCS
3BYKOYCHJIMBAIONIAs anmapaTypa WHAWBUAIYAILHOTO MOJIb30BAHHS,

- MACHMEHHBIE 33JJaHUS BHITIOJHSIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (opMme;

- DK3aMeH U 3a4€T MPOBOJATCSA B MHUCBMEHHOW (popMe Ha KOMITBIOTEPE; BOZMOXKHO MPOBEICHNE
B JopMe TECTUPOBAHMUSI.

® JUIS JIMI] C HAPYIICHUSIMU OTIOPHO-/IBUTATEIHHOTO armapara:

- Jnekuuu OoQOpPMIIIOTCS B BHAE OJIEKTPOHHOTO JOKYMEHTa, JOCTYMHOTO C IIOMOIIBIO
KOMITBIOTEpA CO CHEINATU3NPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;

- TIMCbMEHHBIC 3aJaHUS BBIIOJHSIOTCA HAa KOMIIBIOTEPE CO  CHENHAIN3UPOBAHHBIM
IPOTrPaMMHBIM 00ecCIICUeHHEM;

- 9K3aMEH U 3a4€T MPOBOJSTCS B YCTHOH (hOpPME MIIM BBHINOJHSIOTCSA B MUCbMEHHOH (opme Ha
KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH NPEyCMaTPUBACTCS YBEINYCHUE BPEMEHH IS TOJITOTOBKU OTBETA.

[Tpouexypa npoBeaeHUS TPOMEXKYTOYHOM aTTecTaluy JUis 00yJarOIINXCsl yCTaHABIMBACTCS
C y4€éTOM HMX WHAMBUAYAIBHBIX INCHUXO(hU3NUecKux ocobeHHOcTel. [Ipomexxyrounas arrecranus
MOXET MPOBOJANUTHCSA B HECKOJIBKO ATATOB.

[lpu mpoBemeHMM NPOLETYPHI OICHUBAHUS PE3YJABTATOB OOyUeHHS MpPEaycMaTpHBACTCS
UCIIOJIF30BaHNE TEXHHUUYECKUX CPEICTB, HEOOXOMMMBIX B CBSI3M C  HMHIUBUAYaJIbHBIMU
0COOEHHOCTAMHU OOydaromMXcsa. DTH CPEICTBA MOTYT ObITh MPEIOCTaBICHbl YHUBEPCUTETOM, WU
MOTYT UCIIOJIb30BaThCS COOCTBEHHBIE TEXHUYECKUE CPE/ICTBA.

[lpoBenenne  mpouenypbl  OLEHHBAaHHS — pEe3yJAbTaTOB  OOy4eHHS  JOIYCKAaeTcsl ¢
UCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTHA.

ObecnieunBaercs JOCTYNl K HMH(OPMAIMOHHBIM M OuOIMOrpauyeckuM pecypcaM B CETH
WHTepHeT 11 Kaxoro odyyaromerocs B (opmax, afanTHPOBaHHBIX K OTPAHUYEHUSM UX 310POBbS
U BOCIIPHUSTHUS MH(DOPMAIUK:

® IS CIIENBIX U CIa00BUISIIUX:

- B [I€4aTHOU (hopMe yBETMUEHHBIM HIPUPTOM;
- B (hopMme 2IeKTPOHHOTO JOKYMEHTA,;

- B hopme aynmodaiina.

® IS TIYXUX U CIa0OCIbIIAIINX:

- B [1le4aTHOU popme;

- B (hopMme 2IeKTPOHHOTO JIOKYMEHTA.
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e s 00yJarOIUXCs C HapYIIEHUSIMHU ONIOPHO-ABUIaTeIbHOTO armapara:
- B meyaTHOU opme;

- B (hopMme 2IeKTPOHHOTO JOKYMEHTA;

- B hopme aynnodaiina.

VY4eOHble ayaUTOPUU Ui BCEX BHJIOB KOHTAKTHOW M CaMOCTOSITENBHOHW pabOThI, HaydHas
OuOIMoTeKa W WHBIE MOMENICHHUS JUII OOYyYeHHsS OCHAIICHBI CIIEIHAbHBIM O0OpYIOBAaHUEM H
Y4eOHBIMH MECTaMH C TEXHUYECKUMHU CPEICTBAMU OOyUEHUSI:

® ISl CIICIIBIX U CIIA00BUISIINX:

- YCTpOICTBOM JUIsl ckaHMpoBaHUs U uyTeHus ¢ kamepoil SARA CE;

- nuciuieeM bpaiing PAC Mate 20;

- npuaTepoM bpaiing EmBraille ViewPlus;

® IS TIYXUX U CIA0OCIBIMAIINX:

- aBTOMAaTHU3WPOBAaHHBIM pabOYUM MECTOM Ui JIIOJIEH ¢ HapylIeHHeM ciyXxa W
¢71a00 CIIBIIIIAIINX;

- aKYCTUYECKHI YCHUIIUTENb U KOJIOHKH,

e st OOyJarOIUXCs C HApYIIEHUSIMH ONIOPHO-ABUTaTEIBHOTO armapara:
- IePEIBMKHBIMH, PETYIIMPYEMBIMU proHOMudeckumMu napramu CU-1;
- KOMITBIOTEPHOW TEXHUKOW CO CHENMAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.



9. Meroanyeckue MaTepHaibl
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9.1. Il;1anbl NIPAKTHYECKUX 3aHATHI

1 cemectp
Onementsl Teopur MHOKecTB (OITK-2.1, OIIK-2.2,
Tema OIIK-6.1, OTIK-6.2)
o OCHOBHBIC YNCIIOBEIE MHOXKecTBa. CBOMCTBA
Bompocet N
MHOYKECTBA JICHCTBUTEIBHBIX YUCEI.
e OKpecTHOCTh TOYKH Ha YMCIOBOW MPSIMOM.
YMeHus 1 HaBBIKH e YMeTh 00bEeINHATEL MHOKECTBA.
[IpaxTuyeckoe
e YMeTh MepeceKkaTh MHOXKECTBA.
3aHsaTHE 1
3ananus s paboThI
Bricmias matemMatwka Uit SKOHOMHCTOB: YUICOHHUK
Ha NPaKTUYECKOM
UL CTYICHTOB  BY30B, OOydJalIIHUXCA IO
3aHATHU U IS
skoHOMuuecknM creruansaocTsm / H.I. Kpemep [u
MOCTOSITEILHOT
CAMOCTOATCIIBHOTO | 1y 1: o pen. mpod. H.IIL. Kpemepa. - 3-e m3j. - M.:
PCIICHITA IOHUTU-AAHA, 2017. —
Oyukmmn oaHO# mepemennoi (OTTIK-2.1, OITK-2.2,
Tema OIIK-6.1, OITK-6.2)
e O6macth onpeneacHus GyHKITHH.
e O0iacTh 3HAYCHUH (DYHKIIHH
o OCHOBHBIE XapaKTEPUCTUKH KIIAU:
Bomnpockt p p ymiau
YEeTHOCTH/HEYETHOCTh, MOHOTOHHOCTD, OTPaHUYCHHOCTb.
e [lepmommunaocTh PyHKITHH.
e O6paTHas QyHKIIHS.
IMpakTrueckoe o CrnoxHast HyHKIHSL
3aHsATHE 2 e Haxoxmenue obnactu onpeneneHus QyHKITHH.
YMeHUS U HaBBIKU e Haxoxnenue o6nacty 3Ha4eHUH (QyHKIUH.
e YMETh ONpeNensTh YeTHOCTH/HEYETHOCTh (DYHKIINH.
e YMeTh HaXOAWUTh Nepros GyHKIIHH.
3ananus uig pabotel | Beiciias mMareMatuka Il SKOHOMHCTOB: YYEOHHUK
Ha IPaKTUIECKOM UL CTYICHTOB  BY30B, OOydYalIIMXcsi IO
3aHSATHH U JUTS skoHOMHUeckuM crienuanbHocTsam / H.ILL. Kpemep [u
CaMOCTOSITEIILHOTO ap.]; mox pen. npod. H.II. Kpemepa. - 3-e uzg. - M.:
pelnenns IOHUTU-AAHA, 2017. — C. 139-141.
IMpenen uncnosoii mocienoBarensHoctu (OIMTK-2.1,
Tema OIIK-2.2, OTIK-6.1, OIIK-6.2)
e UncioBast IOCIeI0BaTeNbHOCTD.
o CriocoObl 3aJJaHMsI YMCIIOBOM TOCIIEI0BATEIBHOCTH.
IIpaktuueckoe 0 )
sansTHE 3,4 o OCHOBHBIE XapaKTePUCTUKNA: MOHOTOHHOCTH,
Bonpocst OrPaHUYEHHOCTb.
¢ CXOIMMOCTh YMCIIOBOW ITOCTIENOBATENEHOCTH.
e ['eoMeTpuuecKuil CMBICI IIpeeNa YuCI0BOM
MOCJIEIOBATETLHOCTH.
e Yucno Ditnepa-Henepa.
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VYMeEHUS 1 HaBBIKH

e YMeTh 3a/1aBaTh YUCIOBYIO [1OCIEA0BATENBHOCTb,

e YMETh MPOBEPATH YHCIOBYIO MOCIEIOBATEIBHOCTh Ha
MOHOTOHHOCTb.

e YMETh MPOBEPATH YHCIOBYIO OCIEN0BATENBLHOCT Ha
OTrPaHUYEHHOCTb.

e YMeTh MPOBEPATH YUCIOBYIO MOCIEIOBATEIHHOCTh Ha
CXO/IMMOCTb.

e YMeTh HaXOAMUTh MPEeN MOCIeOBATENbHOCTH.

3ananus s paboThI
Ha MPAKTHYECKOM
3aHATHU U IS

Briciias maremaTtuka Uis KOHOMHCTOB: Y4€OHHMK
UL CTYICHTOB  BY30B, OOydYalIIHUXCAi IO
skoHOMHUecKuM crienmanbHocTsMm / H.ILL. Kpemep [m

CaMOCTOATENBHOrO | np | ; mox pen. mpod. H.III. Kpemepa. - 3-e u3a. - M.:
peLICHH IOHUTU-JAHA, 2017. — C. 167-175.
Ipenen Gyukmmu oaroi mepemenntoii (OITK-2.1, OITK-
Tema 2.2, OIIK-6.1, OTIK-6.2)
e [Ipenen ¢pynkunu B Touke mo Komu.
e [Ipenen ¢hynkuuu B Touke I eiine.
e OHOCTOPOHHUE TIPEIEITHI.
Bonpocst e beckoHeuHO Malibie M OECKOHEYHO OoMbIie QYyHKIIHN.

o ApudmMernueckrue CBOWCTBA MPE/ICIIOB.
o Briunciienue npenenoB anredpandecKux BhIPaKEHUH.

HpaKTqu(S:ng e 3aMeyaTebHbIE npeacibl U UX CICACTBUA.
3aHATHE J,
e DKBHBAJICHTHBIC OECKOHEYHO MajIble (VYHKITHH.
YMeHus U HaBBIKH e YMeTh HaXOMUTh Tpezen QYHKIHUH.
e YMeTh HaXOUTh OJIHOCTOPOHHHE MPEAEbl (DYHKITHH.
Sananus U1 paboTel | Brreiag MareMaTHKa U1 SKOHOMHCTOB: YHeOHUK
Ha IPaKTHIECKOM V1L CTYOEHTOB  BY30B,  OOY4YalOIIUXCSA IO
3aHATHA W UL skoHOMHUYeckuM crernuanbHocTsaM / H.II. Kpemep [u
CaMOCTOSITENIBHOTO | np. |; mox pexn. npod. H.III. Kpemepa. - 3-¢ uzn. - M.:
peIICHUs IOHUTU-IAHA, 2017. — C. 167-175.
IIposepounas pabora mo teme «IIpenensr» (OITK-2.1,
Tema OIIK-2.2, OIIK-6.1, OIIK-6.2)
[Ipaktuueckoe
— Bonpocsr [IpencraBiieHbl B MPAKTHYECKUX 3aHATUAX 1-6.
VYMeHHS U HABBIKH [IpencraBiaeHbl B MPaKTUYECKUX 3aHATHSIX | -6.
HenpepsiBHOCTD (hYHKITNHM OAHOM TTepeMeHHOM
Tema
e HenpepbIBHOCTH KIIUH B TOUKE.
Bonpocet pep Pyn
e HenpepbIBHOCTH (DYHKIIMH B HHTEPBAJIC U HA OTPE3KE.
e TOYKH pa3phiBa U UX KIACCH(DHKAIIUH.
VYMeHusI U HaBBIKH e YMeTh MPOBEPSATH KI[MIO Ha HEMTPEPHIBHOCTb.
IIpaktuueckoe e O POBEp ym Pep
sansTie 8.9 HpeessiTh TOYKH pa3pbiBa M UX THIT

3amaHus s paboThI
Ha IPaKTUYECKOM
3aHATHHA U JUIS
CaMOCTOSTEILHOIO
peLieHus

Bricmiass maremaTWka it 3KOHOMHUCTOB: YYEOHUK
JUIS  CTYJACHTOB  BY30B, OOy4alomuxcs IO
sKoHOMHUYeckuM crenuainbrocTsM / H.III. Kpemep [u
ap.] ; mox pex. nmpod. H.ILL. Kpemepa. - 3-¢ u3xa. - M.:
IOHUTU-TAHA, 2017. — C. 167-175.
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[IpousBoanas u auddepenunan GyHKIUN OTHON
nepemennoit (OITK-2.1, OIIK-2.2, OITK-6.1, OITK-

Tema 6.2)
e [lonsiTve Mpon3BOTHON (PYHKIIMH OTHOH ITEpEMEHH OM.
e YpaBHEHUS KacaTeIbHOW U HOPMAJIU K KPUBOM.
e [IponsBonHas CyMMBI, pa3HOCTH, IIPOU3BEICHUS,
YacTHOTO JIBYX (PYHKIIHA.
e [IpousBonHas cI0KHOW U 00paTHON (HyHKLIUH.
Bompocet

e [Ipor3BOIHBIC BBICIINX MOPSIKOB.
o Jlorapugmuueckoe qudhepeHIupoBaHue.
e JluddepenunpoBanre HESIBHO 3aJaHHBIX (YHKITHIA.

[IpakTnyeckoe
samstue 10,11, o Jluddepennman GpyHKIuy,
12 e [IpaBuno Jlonurans.
e Oopmyia Telnopa.
e HaxoxieHue mpou3BOAHON (YHKIIMHA OJTHOTO
YMeHUs U HaBBIKU IIEPEMEHHOT0.
¢ BhIuncieHue npe/eioB ¢ MOMOIIBIO TPaBuiia
Jlonmrans.
3ananns s pabOTHl | Brrenrag maTemMaTHKA T8 SKOHOMHCTOB: YUEOHHK
Ha HPAKTHIECKOM JUIA  CTYIEHTOB  BY30B, OOy4aromHUXCS  TI0
3aHATAN W JUTS skoHOMuuecknM creruansaocTsm / H.I. Kpemep [u
CaMOCTOATENBHOrO | nip.] ; mox pex. pod. H.ILI. Kpemepa. - 3-e uzna. - M.:
peIICHNS IOHUTH-TAHA, 2017. — C. 207-209.
ITpoBepounas padora 1o teme «IIpousBoanas» (OITK-
Tema 2.1, OITK-2.2, OIIK-6.1, OIIK-6.2)
IIpaktuueckoe
saustue 13 Bompocst [TpencraBiensl B mpakTUyecKux 3aHsaTusx 11-12.
Vwmenus v HaBbikd | [IpencraBieHbl B MPaKTHYECKUX 3aHATHAX 11-12,
UccnenoBanne GyHKINH OXHON TTEpEMEHHON U
Tema MTOCTpOCHHE TpaduKOB
¢ Bozpacranue u yOsiBaHHE (DyHKIIHH.
e HeoOxoquMble 1 OCTaTOYHBIC IPH3HAKH IKCTPEMyMa
(hyHKITHH.
Bonpocst e HauGonpliiee 1 HaUMeHbIIee 3HaYCHUS! (PYHKIMH Ha
OTpe3Ke.
TpaxTiaeckoe ® BBINyKIIOCTh ¥ BOTHYTOCTh (DYHKIIHH.
3aHATHE e Touku neperuoa.
14,15,16 e AcuMnToTH rpaduka GyHKINH.
YMeHUS U HaBBIKU e lccnenoBanue GyHKUMU.
o [locTpoenne rpaduka GpyHKITIN
Sananus a1s paboTel | Briciag matemaTHka UL SKOHOMHCTOB: YUeGHHK
Ha [PaKTHICCKOM JUIS  CTYJACHTOB  BY30B, OOy4alomuxcs IO
SaHATHA U TS sKoHOMHUYeckuM criennanbHocTsM / H.II. Kpemep [u
CaMOCTOSTENIBHOTO | np. | ; mox pea. mpod. H.IL. Kpemepa. - 3-e u3x. - M.:
peHIeHNs IOHUTHU-JAHA, 2017. — C. 243-245.
HUrorosas nposepounas pabora (OITK-2.1, OIIK-2.2,
Hpaxmeckoe Tema OIIK-6.1, OTTK-6.2)
3aHsaTue 17
Bormpockr [IpencraBieHpl B MPaKTHUECKUX 3aHATHAX 1-17.
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VYMeHUS 1 HaBBIKH

[IpencraBieHsl B IpakKTUUECKUX 3aHATHAX 1-17.

2 cemecTp

OYHKINN HECKONBKUX MepeMeHHbIX. OCHOBHbBIE

Tema nonstus (OIK-2.1, OIIK-2.2, OIIK-6.1, OITK-6.2)
e OOnacth onpeneneHus PyHKIMNA HECKOIBKIX
IIEpEMEHHBIX.
Borpoch e CriocoObl 3aaHus PyHKIIMK HECKOIBKUX

IIEPEMEHHBIX.

e JIMHUA U IOBEPXHOCTH YPOBHSI.

e [Ipenen u HEMPEPHIBHOCTH (DYHKITUH JIBYX
IIEPEMEHHBIX.

e YMeTh HaXxOUTh 001acTh onpeneneHus GyHKuun

IIpaxireckoe YMEHUS M HABBIKH HECKOJIBKUX MEPEMEHHBIX.
samsrhe | e YMETh CTPOUTh JIMHUM YPOBHSL.
Bricmas matemaTuka Al SKOHOMHCTOB: YYEOHHK
JUII  CTYIEHTOB  BY30B, OOYyYamOIIUXCSA  TIO
3ananust Uit paboThI Ha | skOHOMHYeCKHM crienmansHocTsiM / H.III. Kpemep
[PAKTHIECKOM 3aHAThH | [1 z1p.] ; mox pexn. mpod. H.II. Kpemepa. - 3-e u3n. -
U JUis M.: IOHUTU-TAHA, 2017. — C. 438-440.
CaMOCTOATCIEHOTO Muxun, M.H. Marematnaeckuii ananu3. OyHKIIUH
PCIICHIA HECKONBKHX TepeMEHHBIX: YueOHoe mocobue. /
M.H. Muxun, T.b. benoBa — MockBa: AnbneH-
[TpunT, 2020 — 57 c. ISBN 978-5-6044627-3-7
[IpousBoansie u quddepeHinanb GyHKIHHT
Tema HecKonmbKuX mepemennsix (OITK-2.1, OIIK-2.2,
OIIK-6.1, OIIK-6.2)
e UacTHbIE TPOU3BOJHBIE U X T€OMETPUUECKUM CMBICII.
e YacTHbIE MPOU3BOAHBIC BBICIINX MOPSIKOB.
Bompocs: : gOJ'IHHﬁ ,Z[I/I(b(bepeHI_II/IilH (GyHKITIH.
POM3BOIHAS CITOKHON (QYHKIIUH.
e [lonHast npou3BOAHAS.
e [IpousBoaHas 1o HaINPaBJICHUIO.
e ['panueHT.
e HaxomuTh 4acTHBIC TPOU3BOIHEIE.
IlpakTirieckoe VMeHHs U HABBIKH e HaxouTh MPOM3BOIHYIO CIIOKHON (PyHKIIUH.
sansThe 2,3 e HaxoauTh MPOU3BOIHYIO 110 HATIPABICHUIO.
e HaxonuTe rpaueHt.
Bricmias maTemaTuka jisi SKOHOMHUCTOB: y4EOHUK
JUIS  CTYIEHTOB  BY30B, OOy4arommxcs IO
3ananus st paboThl Ha | skoHOMHMYECKUM crenuanbHocTsM / H.IIL Kpemep
IPAKTHIECKOM 3aHAThH | [u 1p.] ; mog pen. mpod. H.II. Kpemepa. - 3-e usn. -
" I M.: KOHUTHU-JTAHA, 2017. — C. 438-440.
CaMOCTOATCIEHOTO Muxun, M.H. Matematnueckuii ananuz. OyHKIIUA
pelieHm HECKOJILKUX TIEPEMEHHBIX: YueOHoe mnocobue. /
M.H. Muxun, T.b. benoBa — MockBa: AnbneH-
[IpunT, 2020 — 57 c. ISBN 978-5-6044627-3-7
IpakTiyeckoe OkcrpeMyMmbl QyHKIUH 1BYX nepemenHbix (OITK-2.1,
3anstue 4 Tema OIIK-2.2, OIIK-6.1, OIIK-6.2)
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Bompocst

e JIoKaJIbHBIN IKCTPEMYM.

e MeToJl HAMMEHBIIUX KBAPATOB.

e HanGonbliee 1 HauMeHblIee 3HaYeHN e PYHKIIUN B
3aMKHYTOW OOJIACTH.

e Y CIOBHBIN HKCTpEMYM. MeTOl MHOXKHTEIEH
Jlarpanxa.

YMeHus 1 HaBBIKU

e HaxoauTh JOKAJIBHBINA DKCTPEMYM.
e Onpenensath HaubOoOMbIlICe U HANMEHBIIIEE 3HAUCHHE
(YHKIMU B 3aMKHYTOW 00JIACTH.

3anmanus s paboThl HA
MPAKTUYECKOM 3aHSATHU

Briciias matemaTuka At SKOHOMHCTOB: YYEOHHK
JUIsL  CTYIEHTOB  BY30B, OOydalmuxcs IO
skoHOMHUYeckuM crienuansHocTsM / H.III. Kpemep
[# mp.]; mox pen. mpod. H.ILL. Kpemepa. - 3-¢ uzm. -

U JUIS M.: IOHUTHU-JAHA, 2017. — C. 438-440.
CaMOCTOATEIBHOTO Muxun, M.H. Marematnueckuii aHanu3. OyHKIUN
peIICHAA HECKOJBKUX IEePeMEeHHBIX: YueOHoe mocobue. /

M.H. Muxun, T.b. BemoBa — MockBa: AlbIieH-

[punT, 2020 — 57 ¢. ISBN 978-5-6044627-3-7

ITpoBepounas padora Ne 1 (OIIK-2.1, OIIK-2.2, OIIK-
Tema 6.1, OIIK-6.2)
IIpakTuueckoe B I 1-2
sansTie 5 OIPOCHI peICTaBJIEHBI B MPAKTHYECKUX 3aHATUSIX 1-4.
VMeHUsI U HaBBIKU [IpencraBieHbl B IpaKTUYECKUX 3aHATHIX 1-4.
ITepBooOpa3Has 1 HEOMPEACIICHHBIN HHTETPaT
Tema

e [IepBooOpa3Has.

e Heornpenenenublii UHTETpal.

Bompocst o OCHOBHBIC METO/Ibl HHTETPUPOBAHMUS: METOJL

UCIIONB30BaHMUS TaOIMYHBIX HHTETPAJIOB, METO/] 3aMEHbBI

MEepEMEHHOMN, METO/I HHTETPUPOBAHHUS 110 YACTSIM,

MHTEPHPOBAHKE PALIMOHAIBHBIX IPOOEH.

IIpaKTHIecKoe ¢ 3HaTh TAOJUYHBIC MHTETPAITEL.
amsitue 6,7 e YMeTh HaXOUTh TAOIMYHBIC HHTEIPAJIbI.
YMeHUS U HaBBIKU N .

e YMeTh HHTErPUPOBATh 3aMEHO MepEeMEHHOM.

e YMeTh HHTErPUPOBATH TI0 YACTSIM.

e YMeTh HHTEIPUPOBATh PALIMOHAIBHYIO APO0b.
3ananus Juit paboTBl HA | Byierjag mMaTeMaTHKa VIS SKOHOMHUCTOB: YUeOHHK
HPAaKTHYCCKOM 3aHATUN | 1;1q  cTy[eHTOB  BY30B,  OOy4aromIMXCS IO

LR sKoHOMHYeckuM creruanbHocTsM / H.II. Kpemep
CaMOCTOSITEIILHOTO [n mp.] ; mox pen. mpod. H.II. Kpemepa. - 3-¢ uzn. -
peLICHNS M.: KOHUTU-TAHA, 2017. — C. 278-284.
Ompenenennsiii uaterpan (OIIK-2.1, OTIK-2.2, OIIK-
Tema 6.1, OIIK-6.2)

e OnpeneneHHbI HHTErpall.

IIpakruyeckoe e ['coMeTpHUYECKHii CMBICIT OMPEEICHHOr0 HHTErpaa.
3amATHE 8 Bompocst e ®opmyna Herotona-Jleiibnuna.

e 3aMeHa HCpeMeHHOﬁ B OIIPpCACIICHHOM HUHTCIrpaJIC.
L4 <DopMyJ1a HUHTCIpUPOBAHUSA 110 YACTAM IJIsA
OonpeACJICHHOIO MHTCrpajia.
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VYMeHHUS 1 HaBBIKH

e YMETh BBIUUCIATH ONPENEIEHHbIN HHTErpal.
e YMETh MPUMEHSATH ONPENEIIEHHBIA HHTETpall AT
OTBICKAHUSI IJIOMIAIH TUIOCKOH (PUTYDEI.

3ananus s paboThl HA
MPAaKTUYECKOM 3aHSATHH

Briciias matemaTuka At 5KOHOMHUCTOB: YYEOHHK
JUIL  CTYJICHTOB  BY30B, OOYy4YalOIIUXCSA IO

1 Ui sKoHOMHYECKUM crenuabHocTsM / H.III. Kpemep
CaMOCTOATEIILHOTO [u mp.] ; mox pen. mpod. H.IIL. Kpemepa. - 3-¢ usg. -
peHICHUs M.: IOHUTU-TAHA, 2017. — C. 320-325.
Heco6crBennsiii nnterpan (OITK-2.1, OITK-2.2, OIIK-
Tema 6.1, OIIK-6.2)
Bormpockt e HecobcrBennniii unterpan I pona.

e HecobcrBennniii unrerpan Il pona.

YMeHus v HaBBIKU

e OnpeaensaTh CXOIUMOCTh/PaCX0IUMOCTh

HpaKTquCKoe HECOOCTBEHHOIO HUHTErpala.
3aHsTHE 9 o BhIuncisiTh HeCOOCTBEHHBIN MHTErpall.
3ananus st pabOTI HA | Brieyag mareMaTHKa IS SKOHOMECTOB: y4eOHUK
UPAKTHYCCKOM 3aHATHH | 1jrg cTyZHEHTOB ~ BY30B,  OOYYarOIIMXCS 10
u A skoHOMHUYeckuM crienuanbHocTsM / H.III. Kpemep
CaMOCTOATEIILHOTO [# np.] ; mox pen. mpod. H.III. Kpemepa. - 3-¢ uzn. -
peHicHus M.: IOHUTU-TAHA, 2017. — C. 320-325
ITpoBepounas padora Ne 2 (OIIK-2.1, OIIK-2.2, OIIK-
Tema 6.1, OITK-6.2)
IIpaktuueckoe
sansye 10 Bormpocsr [IpencraBieHbl B MPAKTHYECKUX 3aHATUAX 6-9.
VMeHHs ¥ HAaBBIKH [IpencraBieHbl B IPaKTUYECKUX 3aHATHIX 6-9.
Iuddepenrmansusie ypasaenus (OITK-2.1, OTIK-2.2,
Tema OIIK-6.1, OITK-6.2)
o JluddepennuansHpie ypaBHEHHSI IEPBOTO TOPSIIKA.
o JluddepernuansHpie ypaBHEHHS C Pa3ACITIONIUMHUCS
MePEMEHHBIMHU.
e OxgHoponHubie muddepeHnaIbHble YpaBHEHUS
MEPBOrO MOPSI/IKA.
Borpoch! o Jluneiinsie quddepennnanbabie ypaBHEHHs IEPBOTO
MOpSI/IKA.
e JIuneltnbie ogHOpOAHBIE MU PepeHnnanbHbIe
yYpaBHEHHsSI BTOPOT'O MOPSIIKA C TIOCTOSHHBIMU
Hpaxmirieckoe KO3 PUITMEHTAMHU.
3aHsaTie 11 .
e JIuHeliHbIe HEOMHOPONMHBIE AU(QepeHITHaTbHbIC
yYpaBHEHHUsI BTOPOT'O MOPSIIKA C TIOCTOSTHHBIMHA
K03 pUIeHTaMu.
VYMeHusI U HaBBIKH e YMerh pemiath npocreiiime quddepeHinanbHbie
ypaBHEHHSI.
3ananus a1s paboThl HA | Byioiag maTeMaTHKa Ui SKOHOMUCTOB: ydeOHUK
[PAKTUHCCKOM 3aHATHN | pg CcTyIEHTOB  BY30B,  OOY4YalOIIMXCS 10
u s sKoHOMHUYeckuM crenuansHoctsam / H.III. Kpemep
CaMOCTOSITCILHOTO [n mp.] ; mox pen. mpod. H.III. Kpemepa. - 3-e uz. -
peLICHH M.: KOHUTU-TAHA, 2017. — C. 355-356.
INpakTrueckoe Yucnossie psasl (OTTK-2.1, OIK-2.2, OTIK-6.1, OTIK-
3ansTHe 12 Tema 6.2)
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Bompocst

e UucnoBoii psn.

e P51 reoMeTpuuecKol IPOrPeECCUH.

e HeoOxoanMBblIii pU3HAK CXOAMMOCTH.

e O0OOIIEHHBII TApMOHUYECKHH PSIII.

e JlocTaTOuHBIC IPU3HAKK CXOAUMOCTH (CpaBHEHUS,
Hanambepa, paaukanbHbIHA, HHTETPATbHBIN ).

o [Tpusnak JleiiOHuma..

YMeHus 1 HaBBIKU

o 3HaTI> 0 CXOAUMOCTU CYMMBbI FeOMCTpH‘IeCKOﬁ
HPOrPECCHHU.

® 3HATh O CXOAUMOCTU 00OOIIEHHOTO TaPMOHUYECKOT0
psna.

e YMETh ONpeiesiTh CXOAUTCS JIU P/,

3ananus s paboThl HA
MPAKTUYECKOM 3aHATHU

Briciias matemaTuka At SKOHOMHCTOB: YYEOHHK
JUIsL  CTYIEHTOB  BY30B, OOydJalmuxcs IO
skoHOMHUYeckuM crienuanbHocTsM / H.III. Kpemep
[# np.] ; mon pen. mpod. H.III. Kpemepa. - 3-¢ uzn. -

1 INE S
CAMOCTOSITEIBHOLO M.: IOHUTU-IAHA, 2017. — C. 379-380. —
peluenus Pexnm JocTyma:
http://znanium.com/catalog/product/1028709  nm
http://www.iprbookshop.ru/74953.html
Crenennsie psaasl (OITK-2.1, OITK-2.2, OTIK-6.1,
Tema OIIK-6.2)
e O0iacTh CXOIUMOCTH.
Bompockt e Pangnyc cxonumocTu.

e ®opmyna Teitnopa.
e Psinpl Teitniopa u MakiopeHa.

YMeHus 1 HaBBIKH

e YMeTh HaXOOUTh 00JIaCTh CXOOUMOCTH CTEIIEHHOIO
psna.

IIpaktuueckoe
sapsTHe 12 e YMeTh packiiapiBaTh GyHKIHIO B psp Teitmopa.
Briciiast matematuka A SKOHOMHCTOB: y4eOHUK
3amanus s paborer a | A CTYACHTOB  BY3OB, 00ydJaroImuxes 10
npakTHIeckoM ansTiy | YKOHOMUUecknuM crermansrocTsiv / H.IIL Kpemep
W s [u np.] ; mox pen. npod. H.III. Kpemepa. - 3-¢ u3n. -
CAMOCTOSTCIEHOIO M.: IOHUTU-JAHA, 2017. — C. 394-395. —
P Pexum . JIOCTYyIIA:
http://znanium.com/catalog/product/1028709  wwu
http://www.iprbookshop.ru/74953.html
Hrorosas mposepounast pabora (OITK-2.1, OITK-2.2,
Tema OIIK-6.1, OIIK-6.2)
[Ipaktuueckoe
sansTie 13 Bonpocsi [IpencraBieHsl B MpakTHUECKUX . 3aHATHIX 1-12.

YMeHus 1 HaBBIKU

Hpe)ICTaBJ'ICHLI B IIPAKTUYCCKHUX . 3aHATUAX 1-12.



http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
http://znanium.com/catalog/product/1028709
http://www.iprbookshop.ru/74953.html
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9.2. MeToauueckue PEKOMEHIAINH 110 BBIIIOJTHEHHUIO ITPOBEPOYHBIX p360T

[IpoBepounast paboTa qOKHA OBITH BBHITIOJHEHA B TETPAIH, Ha 00JI0XKKE KOTOPOH CTYyJEHTY
CIIEyeT MPHUKIEUTh TUTYIBHBIA JHCT, O(OpPMIIEHHE KOTOPOro MOXKHO coTorpadupoBars Ha
MHGOPMAIIMOHHOM CTeH 1€ Kadephl.

VYcnoBue 3a1auMl A0DKHO OBITH NOJHOCTHIO MEPENUCAHO Iepel ee pelieHueM. PerieHus
BCEX 33/1a4 U TOSCHEHHS K HUM JIOJDKHBI OBITh JJOCTATOYHO MoapoOHbIMH. [Ipu HeoOXxoauMocTh
ClIleyeT JejaTh COOTBETCTBYIOLIME CCHUIKM Ha BOIPOCHI TEOPUU C YKa3aHHEM (popMmyil, TeopeM,
BBIBOJIOB, KOTOPBIE UCIIOJIB3YIOTCS MPU PEILICHUH JaHHOM 3a1aun. Bece Bpluncienus (B TOM 4ucie u
BCIIOMOTAaTENbHbIE) HEOOXOAUMO JenaTh NOJHOCThI0. YepTexku u TpaduKu JIOJKHBI OBITh
BBITNIOJIHEHB! AKKYPaTHO M YETKO C YKa3aHWEM €IUHUI] MaciiTada, KOOPAMHATHBIX OCEH U JPyrux
2JIEMEHTOB uepTeka. [l 3ameuaHuil mnpenojaBaTens-pelieH3eHTa HEOOXOJMMO Ha KaKIou
CTpaHULIE OCTABIIATh MOJIS IUPUHOH 3...4 cM.

BoInosHEHHYI0 KOHTPOJIbHYIO paboTy HEOOXOIUMO C/IaTh METOJIUCTY Kadeapsl HE MO3XKe,
YeM 3a JIB€ HEZeNU A0 IPOMEXYTOUYHOM aTTeCTalluy ¢ aKTOM cJauu (/711 3a049HOTO OTIENICHU).

Ecnu npoBepounast paboTa He 3auTeHa, TO CTYAEHT JOJDKEH HCIPAaBUTh BCE yKa3aHHbIE
MpernojaBaTesieM OMKOKH, YIUTHIBAs MPU 3TOM €ro peKOMEHIAllMU U COBETHI, U cllaTh padoTy Ha
MTOBTOPHYIO MPOBEPKY (ISl 3204YHOTO OTAETICHHUS).

[IpoBepounas pabora mo teme «lIpemensr». IlpoBepounas pabora Bkirodaer B ceds 10
MPaKTUYECKUX 3aJaHuil. 3a KaXJI0oe BEPHO BBHINOJHEHHOE 3a/JaHue JaeTrcs OJuH Oasl.
MaxkcumanbHoe konuuecTBOo OamnoB —10. Ha BoimosHeHWe 3ajaHuil KOHTPOJIBHON pabOTHI
oTBOAUTCA 90 MUHYT BO BpeMsl 3aHSTHUA.

[IpoBepounas pabora «IIpousBomuas». IIpoBepounas pabora BriIodaer B ceds 10
MPaKTUYECKUX 3aJaHuil. 3a KaXJI0oe BEPHO BBHINOJHEHHOE 3a/JlaHue Jaercsd OJuH Oasl.
MakcumanpHoe koimuecTBO OammoB —10. Ha BeImonmHeHWe 3amaHuii KOHTPOJBHOW pPabOThI
oTBOAUTCA 90 MUHYT BO BpeMsl 3aHSTHUA.

Hrtorosas mpoBepouHas padota 3a 1 cemectp. IlpoBepounas pabora BKiItouaeT B cedst 12
npakTUYecKkux 3aaaHuil. CTyIeHTy HY)KHO BBIOpaTh i pemeHus 10 3amanuii. 3a KakI0€ BEpHO
BBITIOJIHEHHOE 3a/laHue JaeTcsl oauH Oamn. MakcumanbHoe KosmdectBo OamnmoB —10. Ha
BBITIOJIHEHHE 33JaHUN KOHTPOJIbHOM paboThl 0TBOAUTCS 90 MUHYT BO BpeMsl 3aHATHUS.

[IpoBepounas pabora «DyHKIMM HECKOJbKUX MepeMeHHbIX». [IpoBepounas pabota
BKJIIOUAET B ce0sl 5 MpakTHUeCKUX 3aJaHuid. 3a Ka)KJJ0€ BEpHO BBIMIOJHEHHOE 3a/laHue JaeTcs JBa
Oamna. MakcuManbHOe KosmdecTBo OaioB —10. Ha BeImosiHeHHEe 3a1aHnii KOHTPOJIBHOK PabOThI
otBoUTCS 90 MUHYT BO BpeMsi 3aHATHSI.

[IpoBepounas pabota «Murerpansi». IlpoBepounas pabGoTa Bkmouaer B cebs 10
MPAKTUYECKUX 3aJaHuil. 3a KaxkJI0e BEPHO BBHIMOJIHEHHOE 3aJaHHe JaeTcs OAMH Oail.
MaxkcumanbHoe KkomuuecTBo OamnoB —10. Ha BeimonmHeHWe 3aiaHuil KOHTPOJIBHON pabOTHhI
otBoUTCS 90 MUHYT BO BpeMsi 3aHATHS.

HroroBas mposepouHas pabota 3a 2 cemectp. IIpoBepounas pabora BkiItouyaer B ceds 12
MpakTH4eckux 3anaHuil. CTyeHTy HY)KHO BBIOpaTh ajis pemienus 10 3amanuii. 3a xaxaoe BEpHO
BBIMIOJIHEHHOE 3aJjaHue Jaercs oauH Oaml. MakcumanbHoe kosnndectBo OamnoB —10. Ha
BBITIOJTHEHHUE 33JaHUN KOHTPOJIbHOM paboThl OTBOAUTCS 90 MUHYT BO BpeMs 3aHATHUS.
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Jlnst ycremrHoro OCBOEHHMSI OOYYarOIIMMUCS JUCHUIUIMHBL «MaTeMaTH4ecKuid aHamus,
1€J1IeCO00Pa3HO BBIMOJIHUTH CIECAYIOUINE 3aJaHHS:

MEPHUO/I!

Haiitu oGmacts onpenenenust Gpynkuuu f (x) =

Haiitu o6nacts onpenenenus Gpynxiuu f (X) =

ﬂ

Xx—1
In(x2+6x)

x-9

Haiitn 061acth 3HaueHns GpyHkuuu | (X) =X +4x+5.
Haiitn 061acth 3Hauenns GpyHkuuu (X) =3C0SX+4sinX.

BoisicHuth, sBigercs M (QyHKIUS NEpUOAMYECKON M, €clM Ja, TO yKa3aTh €€

v
v

y =Sin2XcosXx

y=Incosx |,

y =sin2x+co0s3x

y =sin® 2x.

Omnpenenure, CKOJbKO M KAaKUX AJIEMEHTAapHBIX (YHKIMI BXOJUT B KOMIIO3UIUIO

crnoxuoi yrkuun Y = ctg® Iny/x* +1.

Jna Qynkuun Yy =€

2x+1

o6yacTh onpeiesiens 1 00nacTh 3HaveHuit pynkiuu x = f *(y)=g(y).

BrrancnuTs npeaens

v

v

I/ICHOJ'IL3y51 TOJIBKO OTIPCACIICHUC HpOI/ISBOI[HOﬁ, HalTH MIPOU3BOJAHYIO (I)yHKI_II/II/II

byHKIUN

X2 +3x+1

||m2—,
x40 3X° —2X+4

lim (x® = 2x-1)(x+1)

x*+4x* -5
fim Y%L
x—1 1_3/; '

sin 4x

lim :
x—0 '[g 5x

Xx—-1

. Sindx
lim= ,
x-7 SN 5X

X+4
nm(1—1j |
X—® X

5x
Hm@—iJ,
X—>o0 4x

. In(1+2sin 3x)
lim———=
x>0 sin4x

v\ y=COSX,

vooy=x,

y:

(2x+3)° (3x—1)" |

lim 3 ,
(x+3)

X—0

X =2x+1
Mo
ol X +4X° -4
lim YX=8.
x_>e42_3/x’

COS4X —C0S2X

lim _ _ ;
x>0 X (sin3x—sin x)
lim sinx
X—71 5X !
0 —
5x+7
2x—1\""
lim :
o2\ 2X+3
X—l 6X+7
lim| — :
x>0\ X+5
er_e3x

x>0 2X —arctg3x

1

X+5'

HaiiTh obpatHylo dynkmmio x=f(y)=g(y), ykasars
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1
v = X3, =—.
y y o
o Hcnonb3ys obmue npapuia quddepeHnupoBanus, HaiTH npousBoansie y'(X) :
v y=sin(e®), y =1+ 4sin6x ;
vooy=xyl-x*, y =+2+3xsin2x;
sin x xInx
‘/ y = 3 ' = 1
COS™ X x-1
1 5x+6
v y=(cosx)x, y=(2+x)" ;
v y=x%sin3x, y =gV
. CocTaBuTh ypaBHEHHUs KacaTeJIbHOM M HOpManu K rpaduky pyHkuuum Y = f (X) B
TOYKE X = X,, €CIIH
: /4
v y=sin2x , onzi

v y=|n(x2—4x+4), X, =1.

o Haiiti Touxky Ha kpuBoit Y =3X>—5X—11, kacaTenbHas B KOTOPOH MapasuienbHa
npsimoii X—Y+10=0.
o Haiiti Touky Ha KpuBOH Y =5X>—4X+1, KacaTenbHas B KOTOPOIl MapasuieibHa
npsimoii X+6y+10=0.
. Hcnons3ys npaBuio Jlonuransd, HAlTH mpeaesn
. sin”—x
v lim2-x) 2, Iim(—1 N j
x—1 -1\ Inx x-1
. 1-cosx? : 1 1
v lim S 2 lim - —— |
x>0 X -Sin X -0 xsinx X
. : In(x—5
4 lim(cos x)*, Iimg.
x—0 X—5 |n(ex _es)
. Haiiti nHTEpBaIbl MOHOTOHHOCTH M TOYKH 3KCTpeMyMa () yHKIIUU:
2
v y=X—|n(1—X), y:ex+6x+l’
v o y=x"-3x+1, y:2+ln(x2+4x+5).
o Haiitu HeonpeeieHHbIE HHTETPAITBI
2x -1
v j x2e* . - dx.
X®+4x+3

v J.de. J'\/; Inx dx.
\/3—2x—x2
X : X+3

v J'e sin2x dx. jmdx

e Haiitu ONPpCACIICHHBIC HHTCI'PAJIbI
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v jﬁln xdx.
2 VX +1dx

x+2

1
-([x +2X+5°

T
Ixz cosxdx. .

A
o'—.

o o 2 3
Haiitu turomans Gurypel, OrpaHUYCHHON JIMHUSAMU Y = X°, Y = 5 X

Haittu Z{(X,Y), ecnn Z(X,y)=x%e", X(t)=cos(7t), y(t)=In(3t+4)
Hccnenosars Ha SKCTpeMyM QYHKIHIO Z(X,Y) = X° + y°> —5Xy .
Haiitu o6uuii naTerpan qudpepeHiuaisHoro ypaBaenus XX + y(X2 +l) dy=0

Inn
HcenenoBaTh Ha CXOIUMOCTD Z

n=1
3
} & (-8
Haiit 06;macte cxoaumMocTH psiga E -
n
-1 8'n
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Pemienre HEKOTOPBIX 3a1aHUN

’ 2
No 1. Beruucauts lim M.
X—>-+00 X+3

o0
Pemienue. JlaHHBIA Ipenes €CTh HEONPEAECICHHOCTh BHIA [—} s
o0

HAXOXJEHUS 3TOr0 Mpejesia BbIHECEM M3-TI0JI 3HAKa KOPHS M CKOOOK HAaWBBICIIHNE
CTENEHU X , B PE3YJIbTAaTE MOJIYUHUM:

. x2(4 +1j 443,21
A +3x+1 X . X
lim ———— = lim =lim+-—2 2 -

X+3

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

X—>+00

3 1
4+—+—
— lim X x:\/4+0+0:2
X—>+00 1+§ 1+0

VAXE+3x+1

OtBeT: lim ——== "~ -2,
X—>+00 X+3

_sin2x*In(1+x)
No 2. Beruucauts lim > 5
=0 (™ ~1)tg3x

o 0
Pemenune. J[lanHbld mOpenen €CTh  HEOMPEIEIEHHOCTh  BHUJA [6. Jliist

HaXOKJICHUS ITOTO MpeJelia BOCTIOIB3YeMCsl TEOPEMO 0 3aMeHEe OECKOHEYHO MaJIbIX
(GyHKIHN S5KBUBaJICHTHBIMUA 0€CKOHEYHO MaJIBIMUA (PyHKIIUSIMU. Tak Kak

In(1+x2)~x2 npu x —0,
(ezx—1)~2x npu x—0,

sin2x* ~2x*>  mpu x —0,

tg3x°® ~ 3x° npu x —0,
TO
_sin2xIn(1+x7) oy 1
lim—— =lim—==.
X0 (ex—l)thX3 x=0 2x-3x° 3
o 1
TBET: ~.
3

Ne 3. Beuuciaurtsp Iimxln[zx_lj.
x>0 2X+3



45

Pemenve. JlanHbIi Mpenen ecTh HeONpeseneHHocTs Bupa [17]. Ceemem sToT

Ipezesl Ko BTOpOMY 3aMedaTelIbHOMY Ipesienly. B ocHoBaHuM cTeneHu, CTose noa
3HAKOM MpeJena, BbIASIUM eNHUILY (pa3/1esiB YUCIUTENb Ha 3HAMEHATEIb):

(2x=3\" L (2x+1-4\"T —4 "
lim =lim| ———— =lim| 1+ =
oo\ 2X+1 e\ 2X+1 X5 2x+1

4x-1
2x+1 [oxn _4x-1
=liml| 1+ —4 =[eﬂ!'ﬂlm=[e4]2=e$
X0 2X+1

OrtBer: 8.

. In(arctg3x
No 4. Bpruuciauts lim w
X—0+0 |n(tg2x)
Pemenue. [Ilpumenum npasuio Jlonurans
1 3

In(arctg3x) lim (In(arctg3x)) . arctg3x 1+9x°

im =
x—>0+0 |n(thx) Xx—>0+0 (In(thx)) Xx—>0+0 t12 ' 32
g2x cos?2x
2 2
“BnO[ 1 3 tg2x cos ij im 192X . 3c0s’2x

arctg3x 149x2 1 2 ) x-00arctg3x x40 2(1+9x%) B

tg2x ] 2x
arctg3x[J 3x

3Iim tg2x

3, 2x 32
=2 = =—Ilim —=—.—=1
2 x>0+0 grctg3x

_Exa0+0§_5'3 o

OrtserT: 1.

Ne 5. HMcnonb3ys TOJIBKO OmpeneseHrue NPOU3BOJHOM, BBIBECTU ITPOU3BOIHYIO
dyHKIMK Y =sin®(2x).

Pemenue.
y':(sin2(2x))' _lim f(x+ax)—f(x) lim sin® (2x+2Ax) —sin® (2x) _
x>0 AX Ax—0 AX
im (sin(2x+2Ax)—sin(2x))(sin (2x+2Ax)+sin(2x)) _
&0 AX
_lim 2sin (Ax)cos (2x +Ax) 2sin (2x + AX)cos(Ax) _
Ax=0 AX

=4sin(2x)cos(2x) lim (%ﬁx)j =4sin (2x)cos(2x).

Ax—0

cos3x*

Ne 6. Haittu npousBognyto pynkuuu Yy =€ .

Pemennie. Hcnonb3yss mnpaBwio guddepeHuupoBaHusl CIOKHONW (PYyHKIUH,
MOJIy4YUM
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yr _ (ec053x4 )l _ ecos3x4 . (COS3X4 )’ _ ecos3x4 . (—Sin3X4) . (3X4 )' _

4
= e .sin3x* - 12x°.

4
OtBet: Y =—-e% .sin3x*-12x°.

Ne 7. Haiiti mpon3BogHyto GyHKIHH Y = Xv/1— X" .
Pemenue. Mcnone3zysa Gpopmyity npou3BoIHON POU3BEACHUS, TOTy4aeM

! , l_ ,
yr:(x\/l—T) :X\/l_xzﬂ(\/l_xg) _1. 1—x2+x%:
241—X
—2X) X
=\/1—7+X(—=m_ .
2\/]? %2

2
OtgeT: y’:\/l—xz—\/lx_7.

2

arctg 3x

Ne 8. Haiitu npousBoanyto GyHkuun Yy = X
Pemenne. Bocnonb3yemest popmysoil mpou3BOJHOM TMOKa3aTeIbHO-CTEIICHHOM
byHKIIH
' AN nu')’ | ' u’
(u") =(e”“ ) =(e") =" (vinu) =u"| VInu+v=|,
u
rjae

’ !

u=x, u'=x =1,

v=arctg3x, V' =(arctg 3x)' = Trod
+9x

OKOHUaTeNbHO, MOIy4YaeM

' 3 1
"= (X¥9) = xT ) = Inx+arctg3x-— |.
Y ( ) (1+9x2 g xj

OtBeT: y' = x** (Lz In X + arctg 3x %j .

1+9x

. T
Ne 9. Haittm Touku paspeiBa GyHKIAU yzxsm; U [pPOBECTH HUX

KJIacCU(UKAIUIO.
Pemenue. Jlannas ¢pyHkius He onpeneneHa npu X = 0.
VYuuteiBasg, yTo (PyHKUHUS SIBISETCS YETHOW, JOCTATOYHO PACCMOTPETh Mpenaes
cripaBa
lim f(x)= lim xsin—=0.

X—>Xo+0 X—>Xy+0 X
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Tak xak MBI MMEEM NPOU3BEAEHHE OECKOHEYHO Mayioi «(X) =X Ha OrpaHMYEHHYIO

(GyHKIUIO <1.

. T
Sin —
X

Takum oOpa3zom, nonyyaem
lim f(x)= Iim_0 f(x)=f(x,).

X—>Xo+0
UTO COOTBETCTBYET YCTPAHUMOMY Pa3pbIBY.
OtBeT: QyHKuMA HempepblBHA Ipu x=0. Touka x=0 ABIAETCA TOYKOM
YCTPAHUMOTO pa3phIBa.

Ne 10. HaifTi TOYKH SKCTpEMyMa W OIPEICIUTh HHTEPBAJIbl MOHOTOHHOCTH
3
x* -1
Pemenne. Haxomum o00jacth ompeneneHuss (yHKIUH. YUYUTHIBAas, 4TO
3HAMEHATeIb JPOOU HE JOJDKEH PaBHATHCS HYIIO, MOIydaeM X # +1, T.e. 00JacThiO
orpeesieHus] PYHKIUU SIBISCTCS X € (—OO; —1) U (—1;1) U (1;+ OO) :

DKCTpEeMyMbl, HHTEPBAJIbl BO3PACTAHUS U YOBIBaHUS ()YHKIIUU.

y =( x® j’ _ (XS)’ (x*=1)-(x%)(x* —1), U3 (X -D-2x- X’ x'-3x"
x* -1 (x2 —1)2 (x2 —1)2 (x2 —1)2

Haxonum mymm npou3BogHOM

x* —3x°

(¥ -1f
IIpon3BoaHas HE CYIIECTBYET B TOUKAX X=1 U X=-1.

Takum oOpa3zom, moJydaeM IATh KPUTHYECKHX TOYEK x=0, x=+/3, x==+1.
OrnpenensieM UHTEPBAJIBI 3HAKOIIOCTOSIHCTBA IPOU3BOAHOM.

byHKIMN Y =

y' =0, 0, x*=3x’=0, x*(X’-3)=0, x=0, x=+3.

3HAKK )'(X) :

+ - = = +
noBeJieHue y(x) : / _.\/3_, \:1 \8 \ T \ :/_/ £

[Tonyuaem cienyromue pe3yabTaThl:

(%)

Xe (—oo; NE) ) : y'>0,  GyHKIHSI BO3pacTacrT;
xe(—/3; —1) ; y'<0,  ¢yHKIMS yOBIBACT;
xe(-1 0): y'<0,  (yHKuus yobIBAET;
xe(0;1): y'<0,  ¢yHKuus yobIBAET;
X e (L' J3 ) ) y'<0,  ¢yHKIMS yObIBAET;
Xe (J§ + oo) : y'>0,  ¢yHKIHS BO3pacTaer.
[Tpu 5TOM, OUEBUIHO, YTO TOUKA X=—+/3 SABJISIETCA TOUKOM MakCUMyMa, a TOUKa

X =+/3 ABJISIETCS TOUKON MUHUMYyMa. 3HaUYC€HUS (DYHKIUU B 3TUX TOUKAX PABHBI
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y(~B)=-348/2 n y(4B)=343/2.

OtBeT: X=—/3 sBISETCA TOYKOW MaKCHMyMa, X=+/3 SBJISETCA TOYKOM
MUHUMYMa; (QYHKIMS yObIBa€T Ha Ka)XJOM M3 WHTEPBAJIOB: (—J§; —1), (-L1), u

(1; \/5), dbyHKIMS yOBIBaeT Ha KaXKI0OM U3 UHTEPBAJIOB (—oo; —\/5) u (\/5 +oo).

3

x?-1

Ne 11. Haiitu Touku nepern0a u MHTEpBaJIbl BBIMYKIOCTH QYHKUUUA Y =

Perenne. Mcrons3yeM pe3yabTaThl MPEIbIIYIIEr0 HOMEpA:
O6unactero onpeneneHus QyHKu — X € (—o0;—1)U(-L1)U(L+) .

!

, [ x ) x"=3%°
y = Xz_l _(Xz_l)Z'

Haiinem BTOpYyIo npou3BoAHy0 GyHKIIUNA

!

Y"=(y’)': X4—3xz =(X4—3X2)’(x2—1)2_()(4_23)(2)(()(2_1)2),

(x*-1) ((x2 _1)2)

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

()

(4x° - 6x) (%" —1) - (x* —3x*) 4x _ 2x(x* +3)

3 3
(x2 —1) (x2 —1)
Haxonum Touku, B KOTOPBIX BTOpas MPOU3BOAHAS PaBHA HYJIIO.
) 2x(x* +3)
y 20, ﬁzO, XIO.
(-1

Bropas nmpousBoaHas HE CyIIECTBYET B TOUKaX X =1 1 X =—1.

Takum oOpa3om, Mmoxydaem Mo BTOPOM MPOU3BOJAHON TPU KPUTHUECKUE TOUKU
x=0, x=%1. HaHOCMM 3TH TOYKHM Ha YUCJOBYIO MNPSIMYIO U ONPEAEIAEM UHTEPBAJIbI

3HAKOITOCTOSTHCTBA BTOPOU MPOU3BOTHOM.

3Haku )" (x): D S
HANpABJICHUE BBITYKIOCTH: M1 \J oM

1

+
O X

[Tonmyuaem ciieayronue pe3yibTaThl:
X e (—oo; _1) ; y" <0, (yHKIUS BBIIyKJIa BBEPX;

X e (—1; 0) : y”>0, OYHKIHS BBINTYKIA BHU3;
Xe (0; 1) : y" <0, (yHKIMS BBIIYKIA BBEPX;

Xe (1; + oo): y">0, (yHKUMS BBITYKIA BHU3.
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Toukoit neperuba siBnsiercs X =0.

Oteer: Xx=0 — ToYKa nepernba; (QyHKIUS BBITYKIa BBEPX Ha HHTEpBajax
(—oo; —1) u (O; l); (QYHKIHUS BBIMTyKJIAa BHH3 HA HHTEPBaIax (—l; 0) u (l; + OO).
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[Ipunoxenue 1.

AHHOTALIA JUCHUIIJIMHBI

JucuuruinHna MaTteMaTtudeckuii aHanu3 peanmsyercs Kadeapoil MaTeMaTHYecKuX |
€CTECTBCHHOHAYYHBIX quciuiuiiH Gunuana PITY B r. JlomoaenoBo

Henp mucuuminHel — oOlieMaTeMaTHueckas MOATOTOBKAa CTYJAEHTOB, HeoOXoaumas AJis
OCBOEHMS MAaTEMAaTUYECKUX M CTATUCTHYECKUX METOJOB B YIPABICHUN U YKOHOMMKE; BOCIIUTAHUE
y CTYICHTOB HAaBBIKOB JIOTUYECKOTO MBIIUICHUS U (POpPMAaIbHOTO OOOCHOBAHUS MPHUHUMAECMBIX

penieHui.

3amgaun JUCHHUILIMHGL:
¢ M3YYCHHE OCHOB MaTEMAaTUYECKOTO arapara;
¢ BBIPaOOTKA HABBIKOB PEIICHUS TUTIOBBIX MATEMATHUECKUX 3a/1a4;
® Pa3BHTH JOTHICCKOE U AMTOPUTMHIECKOE MBIIIUICHUE, YMEHHUE CTPOTO M3JIaraTh CBOU

MEICIIH;

e BBIPabOTKa HABBIKOB K MAaTEMaTUYECKOMY MCCJIEI0BAHUIO TEOPETUUECKUX U
MPaKTUYECKUX 3a7a4 SKOHOMHKH U YIIPaBICHUS;

e chopmupoBaTh yMEHHE BIOUPATh MaTEMAaTHUECKUN HHCTPYMEHTAPHH [Tt
ITOCTPOEHHUSI MOJIENEN IKOHOMHYECKHUX ITPOLECCOB, AHAIIU3UPOBATh PE3YyJIbTaThI
pacueToB U 000CHOBBIBATH MOJyYEHHBIE BHIBOIBI.

Komnerenuus HNuaaukaropsbl Pe3yabTarsl 00yyeHus
(xom u KOMIIeTeHIH i
HaMCHOBAaHUE) (Ko 1 HAMMEHOBAHUE)
OIIK-2 Cmocoben | OIIK-2.1 Ucnonb3yer | 3uams: aHanmm3 u  o0OpabOTKYy J/TaHHBIX,
OCYIIECTBIISTh METOJIbI cOOpa, aHaIM3a M | HEOOXOAMMBIX [UIS PEHICHUS SKOHOMHYECKUX
coop, 00pabOTKy M | OLICHKH nHpopManuy, | 3a1a4
CTaTUCTUYECKUI OTpaXarolleil COCTOSIHUE
aHaJm3 JAHHBIX, | ¥ TEHICHIIMH B OKOHOMHKE | Ymemsb: OCYIIECTBIATH cOOp, aHaIM3 U
HEOOXOIUMBIX IS 00paboOTKy JaHHBIX, HEOOXOJUMBIX  JUIS
pereHus pelLIeHHsI SKOHOMUYECKUX 3a71a4
MOCTaBJICHHBIX
HKOHOMHUYECKUX Brademwb: criocOOHOCTBIO OCYIIECTBIISITE COOP,
3a1ay4 aHaiau3 W 00pabOTKYy NaHHBIX, HEOOXOIMMBIX
JUISL PEIICHUS SKOHOMHYECKUX 3a71a4
OIIK-2.2  Awnanusupyer | 3wams:  MeTOAbl TOUCKAa  UHPOpPMAIUH,
pe3yinbTaThl 3KOHOMHKO- | HCOOXOJAMMOM JUIS PEIICHHS SKOHOMHYECKUX
CTaTUCTHYECKUX 3ajau.
UCCIICIOBAaHUI U  JejaeT
Ha ux OCHOBE | Ymems.: OCYIIECTBIATh MOUCK HH(pOpMaIu
KayeCTBEHHbBIC U | I0 TIONyYeHHOMY 3a/laHuio, cOop, aHamu3
KOJIMUYECTBEHHBIC BBIBOJBI | TAHHBIX,  HEOOXOAMMBIX Ui  peIIeHUs
TUIS pellleHus | SKOHOMHYECKUX 3a/1a4
MPAKTHYECKUX 33134
Braoemv: ucmnonb3oBaHUS MaTeMaTHYECKOTO
anmapara JJig  PEIIeHUs SKOHOMHYECKHX
3a/ad.
OIIK — 6 3naer |OIIK - 6.1 3naer | 3uams: aHamu3 U 00pabOTKYy JaHHBIX,
MPUHIMNBL  PaOOTHI | IPUHIIUIIBI paboThl | HEOOXOIUMBIX ISl PEIICHUS DKOHOMHUYECKHX
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COBPEMEHHOTO
HHCTPYMEHTAPHS
cobopa u aHanmm3a
JAHHBIX,
HEOOXOUMBIX 1A
perieHus
[TOCTaBJIEHHBIX
3a1a4

COBPEMEHHOTO
WHCTpyMEHTapus cbopa u
aHajau3a JAHHBIX,
HEO00XO0IUMBIX IUISL
peIICHUS]  MOCTaBJICHHBIX
3a7a4

3ajaq
Vmemsv: ocymecTBIsATH cOOp, aHaIM3 U
00pabOTKy JaHHBIX, HEOOXOJAMMBIX  JIIs

PCHIICHUA S5 KOHOMHWYCCKHUX 3a1a4

Bradems: criocOOHOCTBIO OCYIIECTBIATH COOP,
aHaiau3 U 00pabOTKY NaHHBIX, HEOOXOIMMBIX
AJI1 pCIICHUA SKOHOMHUYCCKUX 3a1a4

OIIK - 6.2 HWcnoms3yer

MIPUHLIATIBI paboThI
MH(}OPMaLIMOHHBIX
TEXHOJIOTHI 51
3¢ pexTUBHO  TpPUMEHSET
IpU pELIeHUH 3a7ad B
npodecCuoHaIbHON
JeSITENIbHOCTH

3uamy:  MeTonmpl  moOWCKa  MH(OpMAIUH,
HEOOXOMMOW JUISi PEUIeHUs] YKOHOMHYECKHX
3ajad.

Ymems: ocymiecTBasATh NMOMCK HH(MOPMALIUU
[0 TOJIyYCHHOMY 3aJaHHI0, cOOp, aHaau3
JaHHBIX,  HEOOXOJMMBIX  JJIi  pelIeHus
SKOHOMMYECKHUX 33/1a4

Brnaoems: ucnonb3oBaHUusd MaTEMAaTHYECKOIO
ammapara JUIi  PEHIEHHS SKOHOMHYECKHX
3aj1ad.

Jlig 3aKkperuieHus] TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB CTYICHTHI JOJIKHBI
CUCTEMAaTUYECKU BBIMIOJIHATH JOMAIHUE 3aJaHus. [[i1s KOHTpOJsl 3HAHUN CTYIEHTOB B KaXIOM
ceMecTpe MPOBOAUTCA MO 2 KOHTPOJBHBIX pabOTHI (TEKYIINII KOHTPOJIb YCIIEBAEMOCTH) U 110 OJTHOM
WTOTOBOM KOHTPOJBHOW paboTe (MPOMEXKYTOUHBIH KOHTPOJB). MTOroBas arrecramusi CTyIEHTOB
(?K3aMeH) MPOBOJUTCS MO PEUTHHTOBOM cucreMe. O0Ias TpyIOEeMKOCTh OCBOCHHS TUCIUILIMHBI
COCTaBIIsIET 6 3aUETHBIX ETUHUII.
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[Ipunoxenue 2.

Texer akryanusanuu win npuinaraeMmsii K PITJ[ tokymeHT,
COJEpKAIIUN U3MEHECHUS

Jara

Ne
MIPOTOKOJIA

OO AIWN| -




	1. Пояснительная записка
	1.1. Цель и задачи дисциплины
	1.2. Перечень планируемых результатов обучения по дисциплине, соотнесенных с индикаторами достижения компетенций
	1.3. Место учебной дисциплины в структуре образовательной программы

	3. Содержание дисциплины
	4. Образовательные технологии
	5. Оценка планируемых результатов обучения
	5.1. Система оценивания
	5.2. Критерии выставления оценки по дисциплине
	5.3. Оценочные средства (материалы) для текущего контроля успеваемости, промежуточной аттестации обучающихся по дисциплине

	6. Учебно-методическое и информационное обеспечение дисциплины
	6.1. Список источников и литературы
	6.2. Перечень ресурсов информационно-текоммуникационной сети «Интернет»

	7. Материально-техническое обеспечение дисциплины
	8.  Обеспечение образовательного процесса для лиц с ограниченными возможностями здоровья и инвалидов
	9. Методические материалы
	9.1. Планы практических занятий
	9.2. Методические рекомендации по выполнению проверочных работ


		2022-11-22T17:31:34+0300
	Сафонов Евгений Николаевич
	я подтверждаю этот документ своей удостоверяющей подписью




