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1. HaumeHoBaHue THCHUIINHEI

«Hudposas maremaTrka Ha si3bike R 1 EXcely.

2. Ilepevyenb IJIAHUPYEMBIX Pe3yJbTATOB OCBOEHHsI 00pa30BaTeJIbLHONH NMPOrpaMMbl
(mepevyeHb KOMIETEHIMA) ¢
IJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUs MO JUCIHUIINHE

YKazanueM HWHIAHUKATOPOB HUX JOCTHKCHHUA H

Hucummumna «uppoBas marematnka Ha s3eike R m EXxcel» obGecrneunBaer
UHCTpyMeHTapuil popMupoBanus cienyrommx komnerenuuid: YK-4, ITKH-3

Kon HaunmenoBanue HNuaukaropsl PesynbTaTnl 00y4yeHusi (3HaHus,
KOMIIeTeHIIUH KOMIIeTeHI[UH AOCTUKEHU S YMEHHS U BJIa/IeHUs),
KOMIIeTeHI[ U COOTHECEHHBbIE C HHANKATOPAMH
JOCTHKEHHSA KOMIIeTeHITHIi
YK-4 CrocoOHOCTH 1. Ucnionwzyer 3Hanue OCHOBHBIC METO/IbI
UCIOJIb30BaTh OCHOBHBIE METOJIbI U MOJTy4eHUsl, IPECTABICHHUS,
IPUKIIATHOE CpeJlCcTBa MOJTyUYCHHUS, XpaHeHUsI ¥ 00paOOTKH JTAHHBIX
POrpaMMHOE MIpe/ICTaBJICHHUS,
o0ecrnieueHue npu XpaHeHUs U 00paboOTKH | YMeHue npuMEHSITh OCHOBHBIC
pelieHun JTAHHBIX. METO/IbI TOTYYECHHUS,
PO eCCHOHATBHBIX MIPEACTABJICHUS, XPAaHEHUS U
3a;ad. 00pabOTKH JaHHBIX
2. leMoHCTpHUpYET 3nanue npodeccuoHanbHbIC
BJIa/ICHUE MAKeThI MPUKJIAJTHBIX TPOrPaMM
npodeccuoHaNTbHBIMU
MaKeTaMu NPUKJIAJAHBIX | YMeHue WCronb30BaTh
MIPOrPaMM. npodeccuoHaNbHbIE MAaKEeThI
MIPHUKJIATHBIX IPOTPaMM
3. BeiOupaer 3Hanue NPUKIaJHOE
HE0OXOaMMOe porpaMMHOe o0ecredeHne
MPHUKJIAIHOE
MPOTPaMMHOE Ymenue BriOvipaTs HEOOX0IUMOE
obecrieyeHue B MPHUKIaIHOE 0OecrieyeHrne B
3aBUCHMOCTH OT 3aBUCUMOCTH OT PEIIaeMbIX 3a7a4
pelaeMon 3a1ayu.
4. Vcnonb3yer 3Hnanue Ha3HAYEHUE TPUKIIATHOTO
MIPUKJIIATHOE MIPOrpaMMHOT0 oOecreueHus
MPOrpaMMHOE
o0ecnieueHue aJs Ymenue vicionb3oBarthb
pelIeHrs KOHKPETHBIX MPHUKIIATHOE IPOTPAMMHOE
MIPUKJIATHBIX 3a]1a4. obecrieueHue JIsi pereHust
KOHKPETHBIX MPUKJIAJIHBIX 33]1a4
IMKH-3 Cnoco6HOCTh 1. TlpoBogut cbop, | 3HaHUe MaTEeMaTUUECKUE METO/IbI,
OCYILECTBIIATH cOOp, | 00paboTKy U | IPUMEHSIEMbIE B MEHEI)KMEHTE.
00paboTKy 1 CTATUCTUYECKUN aHAIN3
CTATUCTUYECKUM JaHHBIX JUIS  PEIICHUS Ymenue vicnions3oBath
AHAITH3 JTAHHBIX, HHAHCOBO- MaTeMaTUYECKHE METOIbI,
PUMEHSTH SKOHOMMUECKHUX 3aaay. | IPHMCHACMBIC B MCHC/UKMEHTC.
MaTEeMaTUYECKHE




METOABI OJIA
pentieHus
CTaHJApTHBIX
npodeccHoHaTbHBIX
¢duHaHCOBO-
9KOHOMUYECKUX
3ajay,
UHTEPIIPETHPOBATH
MMOJIYYCHHBIC
pE3yJIbTaThI

2. dopmynupyer

3HaHue MaTeMaTUICCKHC MCETOJBbI

MaTEMAaTHYECKHUE M MOJIENIH JJ11 00OOCHOBaHUS
IIOCTAHOBKH MPUHSITHS YIPABIECHYCCKIX
(hUHAHCOBO- pEIICHUA.

DKOHOMHMYECKHX 3a1ad,

TePeXOUT ot | ¥Ymenue ncnonb3oBath

3 KOHOMMHYCCKIX MaTeMAaTHYECKHE METOIBI U
IOCTAHOBOK  3ajay K | MOJCIH Ui 000CHOBaHHUS
MATEMATHYECKIM MPUHSITHS YIPABIECHYCCKIX
MOJICIISIM. peLICHUI.

3. CucTteMHO MOAXOAWT | 3HAHUE METOJIbI TTOJTYUYCHUS

K BEIOOPY | PEe3yJBTATOB MPH UCIIOJIb30BAHUN
MaTEMAaTHYECKUX MaTEMAaTHYECKUX MOJIEIEH.
METOJIOB 5

MHBOPMAIIMOHHDBIX Ymenue vaTepripeTHpOBaThH
TeXHOIOTTHL jurst | PE3YIBTATEL, MOy YCHHBIC [IPH
PELICHHST  KOHKDETHBIX I/ICHOJ‘IBSUOBaHI/II/I MaTEMAaTHUYECKUX
(uHAHCOBO- MOJICIICH.

DKOHOMHYECKHUX 3a7a4 B

npodeCcCuOHAIBHON

00J1aCTH.

4. Ananusupyert | 3nanue monenu GUHAHCOBO-
pE3yNbTaThI SKOHOMHYECKUX 3a4a4 U JIeNaTh
HCCIIENOBAHHUS Ha UX OCHOBE KOJIMYECTBEHHEIE U
MaTEMaTHYECKUX Ka4yeCTBEHHEIE BLIBOEI.
Mojenel  (pUHAHCOBO-

SKOHOMHYECKHUX 3a/1a4 U
JieJ1aeT Ha UX OCHOBAaHUU
KOJINYECTBEHHbBIE u
KAueCTBEHHbIE BBIBOJIbI
U PpEKOMEHJAMH 110
MPUHATHIO (UHAHCOBO-
9KOHOMMUYECKUX
peuIeHuN.

Ymenue vicionb3oBatb Moaenn
(MHAHCOBO-?PKOHOMUYECKHUX 3a/1a4
U JIeaTh Ha UX OCHOBE
KOJIMYECTBEHHBIE U KaUYECTBEHHbIE
BBIBOJIBI.

3. MecTo AuCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hucnumnaa «IludpoBas matemarnka Ha si3bike R u Excely otnocures x Lukmy

MaTeMaTUKu U UHPOpPMATUKH 10 HarpasieHuto noaroroBku 38.03.01 —Oxonomuka, OI1

«9koHOMUKA U puHAHCHD (MIHCTUTYT OHJIaH-00pa30BaHMs).

B nmpouecce wu3zydeHus AMCUMILUIMHBI

MMpOUCXOAUT OBJIaJICHNC OCHOBHBIMHU

MaTEeMaTUYECKUMH MOHSATUAMH, HEOOXOIUMBIMU T (HOPMHUPOBAHMS TPOPECCUOHATBHBIX

KOMHCTGHI_II/Iﬁ BBIITYCKHHMKA HallpaBJICHUA ((3KOHOMI/IKa», N OCBOCHHC HHCTPYMCHTOB

pEeUICHUA MPHUKIAAHBIX MATEMATHYCCKHUX 3aJad C HCIIOJb30BAHHUEM BbIYUCINTCIIBHBIX

KOMITBIOTEPHBIX TEeXHOJOTHH. [Ipu 3TOM CTyJaeHThI NMPUOOPETAIOT OMBIT MPUMEHEHUS




U3Y4aeMbIX TEXHOJOTHM B MPAKTUYECKUX 3a7adyax, CBSI3aHHBIX C CaMOCTOSTEIbHBIM
MOMCKOM, OO0pabOTKOM, aHaIM30M, OIEHKOM M HWHTepHpeTanueid mnpodeccuoHaaIbHON
nH(popmaIuu o PyHKIIMOHUPOBAHUHN PA3THMIHBIX PHIHKOB M MHBIX IKOHOMHUYECKUX CHCTEM;
OCYILECTBJIATh YUYETHYIO, PACUETHO-AHAIUTUYECKYIO U KOHTPOJBHYIO NESTEIbHOCTh MPHU
000CHOBAaHWUW W WCIIOJIHCHUHM YMPABICHYECKUX, a TaKke (PUHAHCOBO-DKOHOMHYECKHUX

pelIeHNn HA MUKPOYPOBHE.

4. O0beM TUCHMIIMHBI (MOIYJIs1) B 32a4€THBIX eJMHUIIAX U B aKAJeMHUYECKHUX Yacax ¢
BblJIeJIEHHEM 00beMa ayTUTOPHOM (JIEKIIUH, CEMUHAPBI) H CAMOCTOSITEIbHOWH PadoThI
o0y4aromuxcst

OO0pa3zoBaresbHas mporpamMma « IKOHOMHUKA ¥ (PUHAHCHI»
(MucTUTYT OHIAMH-00pa30BaHus)

Dopma 0byuenus ouno-3aounasn, 2021 e.n. u m.o.

Buj yueoHoii pa6oThl o Bcero Cemectp 3 Cemectp 4
AU CIUIIIIMHE (B 3/e m yacax) (B yacax) (B yacax)
O0mas TpyA0eMKOCTh 47144 79 79
AUCHMILTHHBI
Konmaxkmmuasn paboma- 34 16 18
Ayoumopnuie 3anamusn
Jlexyuu - - -
Cemunapul, npakmuueckue 34 16 18
3auamus
CamocTosiTesibHasi paboTa 110 56 54
B TEKVILCI0 KOHThONS KonTponbHbie KoHnTponbHas KoHnTponbHas
JLTCRYI P paboThl pabora paborta
Br npomexyrouroi 3auér 3auér 3auér
aTTecTaluu

5. Copnpep:xkanve JUCUMILIMHBI, CTPYKTYPHMPOBaHHOE IO TeMaMm (pa3jgejiam)
AMCHHUIUIMHBI ¢ YKAa3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX 4acax) U BUOB YU4eOHbIX
3aHATHH

5.1. Conepkanue TUCUMILIMHBI

Tema 1. Beeoenue ¢ MS Excel
Tabmuuneiii mporeccop MS Excel; moustust kuuru, aucra, suciiku B8 MS EXxcel,
azpecans u popMaTUpOBaHUE sTYSEK; MAHUMYJIALINY C JUANIa30HAMU SIYE€EK; TUIIBI IaHHBIX,
BBO/I JAaHHBIX U (OPMYJT B STYCHKH; 1TOA00p IMapaMeTpa, OpraHu3aIus CChUIOK.
Bcerpoennsie dpynkuuun MS Excel u ux npumenenue. DiieMEeHTapHblE (DYHKIUU.

Jlornyeckue ¢ynkuun. Oynkuuu nporHosuposanus (POCT, TEHAEHIA). Oyukiuu
6



MOMCKa JIaHHBIX B HEKOTOpoM auariazone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cioxubie porieHThl. @ruHancoBbie pynkuuu. (I1C, BC, ITIJIT, CTABKA,
KIIEP), BerunciieHue HAYMCJICHUHN MO BKJIAJaM U BBIIUIAT 1O KPEAUTaM, IJIaH MOTalICHUS
KpeauTa.

CBozanble TaOIUIIBI, KOHCOMHUIAIUS, GUIBTP, paciIUpeHHbIN GuibTp, pynkuuu B/
Tema 2. Beeoenue ¢ R u RStudio

VYceranoBka R u RStudio; ommcanme koHcoibHOro uHTepdeica; 3arpy3ka H
akTUBalMs OMOIMOTEK R; THMBI 1aHHBIX B R U mporpaMMupoBaHue MepeMeHHbBIX; 0a30BbIe
maTeMatudyeckue ¢GyHKIMM B R; co3mgaHue mosb3oBaTelNbCKUX (QYHKIMA B R u
MOAKIIOYEHUE TOJIh30BATEIBCKUX OMOIMOTEK; JIOTMUECKHE KOHCTPYKIIMM M YCJIOBHBIC
ornepaTtophl B R; cnocoObl uTeHusi/3anucu B R JaHHBIX pa3audHbIX (POpMATOB.

Tema 3. ITocmpoenue 2pagpuxoe hynxuuit ¢ R, MS Excel.

YucnoBsie GyHKIIMU UX CBOMCTBA U CcrIOocoObI 3aanus. ['paduk Gynkuuu. CroxHas
u oOpatHas (QyHKOUU. XapaKTEpPUCTUKU (PYHKIMI: YETHOCTh M  HEYETHOCTb,
MEPUOANYHOCTh, MOHOTOHHOCTD, OTPAHUYEHHOCTD.

Tema 4. Botuucnenue npeoena gynxkyuu 6 R, MS Excel.

[Ipenen yncnoBoi nocnenoBatenbHocTU. [Ipenen dyHkury Ha GECKOHEYHOCTH U B
Touke. OTHOCTOPOHHUE TpeAebl. beckoHeuHO Manble U OECKOHEYHO OObIINe (DYHKIIMH.
IlepBblii 1 BTOpOM 3aMeYaTENbHBIE TIPEIEIIBI.

HenpepsiBHOCTh PyHKITMU B Touke. Touku paspreiBa GpyHkimu. CBoCTBa (PyHKIINH,
HETIPEPBIBHBIX Ha OTPE3KE. AcumnToTsl rpaduka QyHKIHH.

Tema 5. Bviuucnenue npouzeoonoii hynkuuu ¢ mouxe ¢ R, MS Excel

[IponsBonnas u guddepeHian (yHKIUHA OTHON IMEPEeMEHHON. DIaCTUYHOCTH
(dbyHKIMU U ee TpuMeHeHue. [Ipon3BoIHbIE BHICIINX TOPSIIKOB.

JlokanbHBIA SKCTpeMyM (QYyHKIUU. Bpimykiabie (BOrHyThie) ¢GyHKUUUA. TOYKH
neperu6a. Oo1as cxema ucciieoBanus GyHKIIMU U MocTpoeHus ee rpaduka. Hanbombinee
Y HauMEHbIIIee 3HAaUCHUsI HeTIPEPhIBHON (DYHKITUU HA OTPE3KE.

Tema 6. Yucnennoe naxosncoenue onpeodeieHnHo20 u Hecoocmeennozo unmezpana ¢ R,
Excel

Heonpenenennsiii unterpan. OnpeneneHHubld unterpan. ®opmyna HproToHa -

7



Jleitonuna. HecoOcTBEeHHBIE MHTETPAJIHI.
Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCTAMU U PeuieHUe a12e0pauiecKux ypagHeHuil

KommiekcHble umcna. Pemenune anreOpandeckux ypaBHeHHMHA. Brrumcienue
apu(pMETUYECKUX BBIPAKECHUH.

Tema 8. Ocnosbl pazpabomku nPUIOHCEHUIL 8 UHCMPYMEHMAIbHOU cpede VBA

OcwnoBsr s13b1ka Visual Basic for Application. Coznanue dpynkiuii. [Tonstie oObekTa.
OcHoBHble 00bekTl MS Excel. Makpocsl: Ha3HaueHHE, CO3JJaHUE M PEIAKTUPOBAHHUE.
Pa3paboTka 1mosib30BaTENbCKUX JUATOTOBBIX OKOH.

Tema 9. Onepayuu c mampuyamu é R, Excel

ApudpmeTnueckue BEKTOpbl W JIMHEWHbIE ONepaluud Hajg HUMH. BekropHoe
npoctpanctBo R". JIuHeliHas 3aBUCHMOCTH (HE3aBUCUMOCTB) CUCTEMBI BEKTOPOB. basuc u
pa3MepHOCTh 7 BEKTOPHOTO MpocTpaHcTBa. KoopAMHATBI BEKTOpa B JaHHOM Oaswuce.
CkanspHoe npou3BereHre BekTopoB B R". JImuHBI BEKTOpOB M yroia Mexay HumH B R".
Onepanuu Haa martpuuamu. Panr matpuinel. OOpaTtHas maTpuia. PelieHne MaTpuyHbIX
ypaBHeHH Buga AX=B.

Onpenenurenn U ux cBoiicTBa. [lpuMeHeHue omnpenenureneit: 1) kpurepuid He
BBIPOXKJICHHOCTH KBaJPAaTHON MATPUIIbI; 2) HAXOXKJICHUE paHTa MaTPUIIbl; 3) HAXOXKJICHHUE
0oOpaTHOM MaTpULIbI.

Tema 10. Pewenue cucmemot nuneiinslx ypasuenuii 6 R, Excel

Pemenue cucrem nuHEWHBIX anreOpanyeckux ypaBHeHUM wMeroaam Kpamepa,
oOpaTHOM MaTpuilbl U MeTOJI0OM ["aycca

CoOcTBEeHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI KBAaIPATHBIX MaTPHLI.

Tema 11. Pewenue npuxknaouvix skonomuueckux zaoay ¢ R, Excel

HaxoxaeHue 31acTUYHOCTH U JIPYTUX MPEAENbHBIX BEIIMYUH B MUKPOIKOHOMUKE;

3a/layd  JIMHEMHOrO0 MPOTPaMMHUPOBAaHUS B OSKOHOMHUKE: MHUHUMH3ALMS PACXOJOB,

MaKCHUMHU3allusia HpI/I6BIJ'II/I H Jp.; TpaHCIIOPpTHAaA 3ajava, 3aJa4a O Ha3BHAUYCHUAX.



5.2. Y4e0HO — TeMAaTHYECKHUH IJIAH

TpyaoeMKoCTh B yacax
KonTakTHasi padora -
AyauTopHasi padora ®opMbl
HaumeHnoBanue YAITOP P P
No Cemunap | Camocros TeKyLIero
TeM (pa3aesioB)
n/n Bcero BL, TeJIbHAS KOHTPOJIA
JMCIMILTHHBI Oo0mas,
B Jleknyu | mpakTudec | padora yCIeBaeMoCTH
T KHe
3aHATUS

1 BBenenne B MS 30 8 8 29 AyIUTOpHBIC
Excel - CaMOCTOSTENbH

pIC paboThbI.

2 BBez[e_HHe B R nu 18 5 ) 5 13 VyacTie B
RStudio

peuieHun 3ajaad
[TocTpoenue Ha
B R, MS Excel 3aHATHIX.
Brraucnenne CobecenoBaHust

4 | npenena QyHKUUU 4 1 - 1 3 Mo  JOMAIIHUM
B R, MS Excel 3aJaHUSIM.
Brruucnenue
MIPOM3BOIHOM

5 p it 12 2 ) 2 10 AynutopHble
(GYHKIIUM B TOYKE B CaMOCTOSTENbH
R, MS Excel bI€ paboTHI.
YucneHnHoe Yuyactue B
HaXOXXJICHUE pelieHun 3aaad
OIIPENEIIEHHOIO W

6 | PR 16 4 - 4 12 Ha
HECOOCTBEHHOT'O MPaKTUYECKUX
uHTErpaia B R, 3aHATHSIX.

Excel CobecenoBanust
Onepanuu c o0 JOMAIITHUM
KOMIIIEKCHBIMU 3aJIaHUSM.
YHCIIaMU u

7 4 1 - 1 3
petieHue
anredpanvyecKmx AyautopHbie
ypaBHEHUH. CaMOCTOSTENbH
OcHOBBI 3(S paboTHI.
pa3paboTku VYyactue B

8 | mpunoxxeHui B 8 1 - 1 7 pellIeHnn 3a1ad
WHCTPYMEHTAIBHO Ha
i cpene VBA IIPaKTUYECKHUX
Oneparuun C 3QHATUIX.

9 | matpumamun B R, | 18 5 - 5 13 CobecenoBanus
Excel [0 JIOMAIIHUM
Pemenme cucTeMbl 3aJaHUSIM.
JIMHEUHBIX

10 N 14 3 - 3 11
ypaBHeHUld B R,

Excel.




Pemenue
MIPUKJIQTHBIX
SKOHOMMYECKUX
3aga4 B R, Excel

11

12 3 - 3

B eJIOM o
MYCLIAIIIINHE

144 34 - 34

KoHntposbusie

110 paboThI

Hroro B %

100 24 - 100

76

5.3. Conep:xaHne CeMHUHAPOB, NPAKTUYECKUX 3aHATHI

HaumeHoBaHune TeM

IlepeyeHb BONPOCOB Il 00CYAKAEHUS

®opMbI IPOBeEICHUSA

OyHKIMS MMOUCKA JaHHBIX B HEKOTOPOM
muanazone ([TIPOCMOTP, BIIP, ITIP)
[Ipocteie W CJHOXHBICE  MPOIICHTEHI.
Ounancoeie ¢yukuuu. (IIC, BC, IIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
O®yuknuu nporHosuposanus. (MS Excel).
OyHKIMS TMOUCKAa JAHHBIX B HEKOTOPOM
muanaszone (IIPOCMOTP, BIIP, I'TIP) (MS
Excel). ®unancosbie ¢pynkuun (OCIUIT,
[MPIUIT, OBIIAOXOJ, OBIIIIIAT).
(MS Excel). [Tnan norameHust Kpenura.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

8.5]

(pa3nesioB) M CHUIIAHBI HA CEMMHAPCKUX, NPAKTHYECKUX 3aHATHI
3aHATHUSIX, PEKOMEH/yeMble HCTOYHUKH
u3 pasjenos 8,9 (yka3biBaeTcsi pa3jes u
NMOPSAKOBBIIi HOMEP HCTOYHHUKA)

1.Beenenune B MS Excel Bgenenue B Excel, Bon nanusix u popmyn | Pemenue 3amay B
B sSTYCHKHU paboUero Jmcra WHTEpaKTHBHOU  (opme,
Opranuzanus CChUIOK. DJEMEHTapHBIC | MPOBEpPKa
¢byskuuu. Bcerpoennsie  ¢ynkmmm  MS | camocTosiTensHONH paboTHI
Excel m wux npumenenue. Jlormdeckue | u pazbop OIHOOK,
¢byakiuu. OYHKIUA TPOTHO3HPOBAHWS. | BBIIIOJIHEHUE ayIUTOPHOTO
(Excel). 3aaHHs

2.Beenenue B R u RStudio

VcranoBka R wm  RStudio; omnmcanme
KOHCOIILHOTO HHTepdeiica; 3arpy3ka H
akTHBalMs  OuOnmorek R;  0a3zoBble
Matematnueckue pynkuuu B R. Coznanue
MOJIb30BaTeNbCKuX GYyHKIMH B R u
MO AKIIIOUYCHHE MI0JIb30BaTEIBLCKUX
OubIHoTEK

Pexomenoyemvie ucmounuxu: [8.1.]

Tunsl naHHbIX B R. 3amanue BeKTOpoB
(RStudio). YcoBHbIe onepaTopsl 1
onepatopsl ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemenne
UHTEPaKTUBHOU
IIPOBEPKA
CaMOCTOSITENIbHOM pabOThI
u pazbop OmuO0K,
BBITIIOJTHEHUE ayJUTOPHOIO
3a/1aHus

3a1a4 B
opwme,
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3.IToctpoenne  rpaduxoB
¢bynkamii B R, MS Excel.

IToctpoenue rpapukoB pynkuuii B R, MS
Excel.  IlpubnmxeHHOE  BBIUHUCICHUE
noBeeHUsT  (QYHKUMH  BOMU3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOEHUE HAKJIOHHBIX acUMIITOT B R, MS
Excel.

Breruncnenue npeaena ¢ynkmuu B R, MS
Excel.

Pexomendyemvie ucmounuxu: [8.1., 8.2.]

Pemenue
WHTEPAKTUBHOMN
MpOBEpPKa
CaMOCTOSITENIbHOM paboThI
u pa3bop OIINOOK,
BBIMIOJTHEHUE ayJUTOPHOIO
3a/1aHust

3a1a4 B
dopme,

4. Bpraucienue npenena
¢ynkuuu B R, MS Excel

Brruucnenue npenena ¢ynkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenne 3a71a4 B
WHTEpaKTHBHOU  (popme,
MIPOBEPKa

CaMOCTOSITENIbHOM PpabOTHI
u pazbop OIHOOK,
BBITIOJIHEHUE ayAUTOPHOTO
3aJaHHs

5.Beruncienue
MPOU3BOJIHON (YHKIUU B
touke B R, MS Excel

[TpubnmxenHoe BBIYHCJICHUE
MIPOU3BOIHON (PYHKIIMU B 3aJJaHHOU TOYKE
B R, MS Excel. MOHOTOHHOCTE U TIOMCK
JIOKAJIbHBIX JKCTpeMyMOB (yHKIMU B R,
MS Excel YucinenHoe uccieI0BaHUE
BBIMYKJIOCTH (DYHKIIMH U TIOUCK €€ TOYeK
nepernba B R, MS Excel. Ilomnoe
YHCIIEHHOE HucclieoBaHne (yHKIUU B R,
MS Excel

Pemenue 3anau B
WHTEPAKTUBHOHU dopMe,
poBepKa
CaMOCTOSITENIbHOM pabOThI
1 pa3bop omuodoK,
BBITMIOJTHEHHE ayAUTOPHOTO
3aJlaHus

Pexomenoyemvie UCMOYHUKU: [8.1.,
8.2.,8.4., 8.5]
6.YucnenHoe HaxoxJeHHe | UuciieHHOE HaXOXAEHUE ONpeiesIeHHOro U | Pemenue 3agau B
OIIpEeIENIEHHOTO u | HecoOcTBeHHOTO MHTEerpana B MS Excel WHTEPaKTHUBHOH (opme,
HECOOCTBEHHOTO WHTerpana | Pekomendyemvie ucmounuxu: [8.2.,8.4., MIPOBEPKa
B R, MS Excel 8.5] CaMOCTOSITEIIbHOM PabOTHI
1 pa3bop ommuooK,
BBITIOJIHEHHUE ayTUTOPHOTO
3aJJaHMs
7.0nepauuu ¢ | Kommuiekcusle uncna. Pemenne Pabora ¢ yueOHol
KOMIUIEKCHBIMU YHCJIaMH U | anredpanyeckux ypaBHeHUH. Berunicnenue | nureparypoil. Pemenue
pelieHne  anreOpanyeckux | apupMeTHyecKuX BhIPaKEHUH. TUIOBBIX 3a7a4. Paz6op
YPaBHEHMH. CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHbBIE BOIIPOCOB I10 TEME
BeKTOpHI MaTpull. KBanparnuneie GopMer | 3aHsATHS. BeimonHeHue
(R). BekTops u aeiicTBust Hag HUMH (B R, | momamrHux 3a1aHuii K
MS Excel). KaX/IOMY 3aHSITHIO.
Pexomenoyemvie ucmounuxu. [8.1., 8.2.,
8.4, 8.5]
8.0cHOBBI pa3pabotku | Co3znanue MakpocoB U pyHkimii B VBA. Pabota ¢ yueOHoM
MIPUIIOKESHAN B | (Excel). auTeparypoii. Pemmenue
uHCTpyMeHTanbHOU  cpezne | Cozmanue (opMbl Ha IPUMEpe TUNOBBIX 3a1a4. Pa30op
VBA skoHOoMHU4YecKkoi 3a1aun B VBA (Excel). BOTIPOCOB TI0 TeMe

Pexomenoyemvie ucmounuxu: [8.2]

3aHATHs. BeInloJIHEeHHE
JOMAITHUX 3aJJaHui K
KaXJIOMY 3aHATHIO.

9.0mepanuu ¢ MaTpUIlaMH B
R, MS Excel

Anrebpa MaTpull, UMIOPT, SKCIOPT
manuelX U3 R 8 MS Excel.

Pabota ¢ yuebnou
aureparypoi. Pemenue
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Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
8.4.,8.5]

TUTIOBBIX 3a7a4. Paz6oop
BOIIPOCOB T10 TEME
3aHATHA. BeimoaHenue
JOMAITHUX 3aJaHui K
KaXJOMY 3aHSATHIO.

10.Pemenue CHCTEMBI
JIMHEWHBIX YpaBHEHHH B R,

MS Excel.

Penienne MaTpuyHbIX ypaBHEHHI
(meToniom oOpaTHo# matpuiibl, Kpamepa,
l'aycca (B R, MS Excel). OxoHomuKko-
MaTeMaTHYeCcKasi MOAEIb MEKOTPACIEBOTO
Oasranca (Mojenb «3aTpaTbl-BEITyCcK»).
Marpuunoe ypasuenue (B R, MS Excel).

Jluneitnoe MIPOrpaMMHUPOBAHKE
(Cumrmnekc-meros, 3ajiaua 0
MIPOU3BOJICTBE, TPAHCHOPTHAs 3ajaya Hu

3amada o0 HasHadeHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
8.4.,8.5]

Pa6ota ¢ yueOHoM
nureparypoil. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUA. BeinonHeHue
JIOMAIIIHKUX 3aJaHul K
KaXJIOMY 3aHATHUIO.

11.Pemenue  MOpUKIAIHBIX
SKOHOMHYECKHUX 3a7ad B R,
Excel

JInHerHoe mporpaMMHUPOBaHUE
(Cumrmiekc-meTo/1, 3aa4a o
MIPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1aya U
3ama4a o HasHavyeHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

8.5]

Pabora ¢ yueOHoit
nureparypoil. Pemenne
TUIOBBIX 3a7a4. Pazoop
BOIIPOCOB 110 TEME
3aHATUSA. BeinonHeHue
JIOMAIIIHUX 3aJaHul K
KQKJIOMY 3aHATHUIO.

6. IlepeyeHbr yueOHO-METOAMUYECKOT0 oOOecredeHHs IS CAMOCTOSITEJIbHON pPadoThl
00y4arIuxcs no JUCUMIIIMHE

6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOATEJIbHOE OCBOEHHME M CIUILIUHDI,

(opmbI BHEayauTOPHOM

CAMOCTOAITEJIbHOI Pa0doThI

HaumenoBaume TeM
(pa3aesioB) M CUMILTHHBI

Ilepeyenb Bonpocos,
OTBOAUMBIX HA
CaMOCTOATEIbHOE OCBOCHHUE

®opmbl BHEAYAUTOPHOM
CaMOCTOSITEIbHOM PadoThl

Bsenenne 8 MS Excel

Jlornueckue byHKIUH.
OyHKUIUU MIPOTHO3UPOBAHUS
(POCT, TEHAEHLIM ).
Berunciaenne HaYHUCICHHN 10
BKJIaJaM HM  BBIIIJIAaT 1O
KpeauTaM, IUIaH [OTalieHust
KpeauTa.

— Pewenune 3anau B MS Excel;

— paboTa ¢ TEKCTOM JIEKIINH, pa30oop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3y4YCHHE PEKOMEH/I0BAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJlaHUM;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Bsenenne B R u RStudio

Tumns! madHBIX B R 1

IporpaMMHUpPOBAHUC IICPEMCHHBIX,

JIOTUYECKUE KOHCTPYKIUH U
YCIIOBHBIE OIIEpaTophl B R;

— Pemrenne 3aga4 B R;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOITPOCOB T10 TEME 3aHSTHS;

— HU3Y4YCHHUC PCKOMCHIOBAHHLIX K
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CcocoObl UTEeHUs/3aucu B R
JTAHHBIX Pa3IHYHBIX (OPMATOB.

3aHSATHIO JTUTEPATYPHBIX
HCTOYHHKOB,;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHATHUSM;

- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHUH;

- BBIITOJTHEHUE 33aHUH

KOHTPOJIbHOH paboThI

[Toctpoenue rpadukoB
¢yukuuii B R, MS Excel

XapakTepucTUKu HyHKIIAN:
YETHOCTh U HEUETHOCTD,

— Pemenue 3agau B R, MS Excel,
— paboTa ¢ TEeKCTOM JICKIIHH, pa30oop

HEPUOJIUYHOCTb, ;
BOIIPOCOB I10 TEME 3aHSITHUS;
MOHOTOHHOCTb,
OTPAHHYCHHOCTS. — M3yYeHHE PEKOMEHOBaHHBIX K
3aHATUIO JINTEPATYPHBIX
HCTOYHUKOB,;
- MOATOTOBKA K CEMUHAPCKUM H
IPAaKTUYECKUM 3aHATHIM;
- BBITMIOJTHEHUE JIOMAITHUX 3a/IaHU;
- BBITMIOJIHEHUE 3a/1aHUM
KOHTPOJIBHOH paboThI
Beruncnenue npeanena beckoneyno MaJble U | — Pemenue 3a1au B R, MS Excel;
¢bynkiuu B R, MS Excel OECKOHEUYHO OoJIpLINE

¢yuxuuu. IlepBblii u BTOpOH
3aMeyaTelIbHbIE IPEIeIbl.

HenpepbiBHOCTh  (yHKIMH B
TOYKE. Touku paspbiBa
GyHKIUH.

— paboTa ¢ TEeKCTOM JICKIIMH, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YCHHUE PEKOMEHJOBAHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHHUKOB;

- MOJITOTOBKA K CEMUHAPCKHUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHYE 3aJaHuU

KOHTPOJIbHON pabOThI

Briuncnenne
MIPOU3BOIHOM (PYHKIINHU B
touke B R, MS Excel

DOnacTHYHOCTh (QYHKIIMH U ee
MIPUMEHEHHE.
HaunbGonpimee ©  HauMeEHbIIIEE
3HAYEHUS HEMPEPHIBHON (DYHKIIUN
Ha OTpe3Ke.

— Pemenne 3amau 8 R, MS Excel;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOITPOCOB I10 TEME 3aHSTHS;

— U3y4YEHUE PEKOMEHOBAHHBIX K
3aHATHIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHITHSM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHHH;

- BBIIIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

YucineHHOE HaXOXKICHUE
OTPEICIIEHHOTO u
HECOOCTBEHHOI'O

unterpana B R, Excel

HeonpenenenHelii  MHTETpall.
dopmyna HeroTona -
JleitbHuma.

— Pemenue 3agau B R, MS Excel,

— paboTa ¢ TEKCTOM JIEKIIHH, pa3oop
BOIIPOCOB T10 TEME 3aHSITHUS;

— HU3YUYCHHEC PCKOMCHIOBAHHEBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHHUKOB;,

- IOATOTOBKA K CCMUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM,

- BBIIIOJTHCHHUEC TOMAIIHHUX Ba,Z[aHHﬁ;
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- BBIIIOJIHEHUE 3aJaHUI
KOHTPOJIbHOW PabOThI

Onepauuu c
KOMIUIEKCHBIMU YHMCIIAMU U
pelieHne anredpanuecKux
YpaBHEHUU

Boruncnenue byHKUIMI
KOMITJIEKCHOTO TIEPEMEHHOTO

— Pemenne 3amau B R, MS Excel,

— paboTa ¢ TEKCTOM JISKIIH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS,

— U3y4YCHHE PEKOMEHJOBAaHHBIX K
3aHSATHIO JIUTEPATYPHBIX
HCTOYHHKOB;

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHSITHUSIM;

- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHU;

- BBIITOJTHEHUE 33JaHUH

KOHTPOJIbHOH paboThI

OcHoBBI pa3paboTku
MIPUIIOKEHU N B
MHCTPYMEHTAJIBHOM cpene
VBA

OcnoBbl s3bika Visual Basic for

Application. Pazpabotka
HOJIb30BATEIBCKUX  JUATIOTOBBIX
OKOH.

— Pemenue 3agau B R, MS Excel,

— paboTa ¢ TEeKCTOM JICKIIHH, pa30oop
BOIIPOCOB 110 TEME 3aHATHS;

- U3Yy4YCHUC PCKOMCHAOBAHHBIX K

3aHATUIO JTUTEPATyPHBIX

- MOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM,

- BBIITOJHEHUE JOMAITHKUX 33 JaHUui

OnepauHH C MaTpuliaMH B
R, Excel

Bekropnoe mpoctpanctso R".
JIuHeitHas 3aBUCUMOCTh
(HE3aBHCUMOCTbD) CHCTEMBbI
BEKTOPOB. ba3uc u pasmMepHOCTh 1
BEKTOPHOI'O IMPOCTPAHCTBA.

— Pemenue 3agau B R, MS Excel,

— paboTa ¢ TEeKCTOM JISKITH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHSI,

— HM3y4€HHUE PEKOMEHOBaHHbIX K
3aHATHIO JTUTEPATYPHBIX
UCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHITHSM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHH;

- BBINIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

Pemenue CUCTEMBI
JIMHEWHBIX ypaBHEHUH B R,
Excel.

CoOcCTBEHHBIE
COOCTBEHHBIE
KBaJIpaTHBIX MaTPUII.

3HAQYECHUS U
BEKTOPBI

— Pemenue 3agau B R, MS Excel,

— paboTa ¢ TEKCTOM JIEKIINH, pa30oop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3y4YCHHE PEKOMEH/I0BAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3alaHNM;

- BRITIOJTHEHHE 3aJJaHHUI

KOHTPOJIBHON pabOThI

Pemenne MIPUKIaAHBIX
SKOHOMUYECKHX 33124 B R,
Excel

Haxoxxmenue »iacTHYHOCTH U
JIPYTUX TNpPEIeIbHbIX BEIUYUH B
MHKPOIKOHOMUKE. TpaHcTmopTHas
3aj1aya, 3aj1a4a 0 Ha3HAYCHUSIX.

— Pemenue 3agau B R, MS Excel,

— paboTa ¢ TEeKCTOM JISKIIHH, pa30oop
BOITPOCOB T10 TEME 3aHSTHS;

— U3Yy4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HUCTOYHUKOB;
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- MOATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHITHUSIM;

- BBITMIOJIHEHHUE JIOMAITHUX 3a/1aHUH;

- BBIIIOJTHEHUE 33aHUH

KOHTPOJIbHOH paboThI

6.2. Ilepeyenb BONPOCOB, 3aaHUI1, TeM Il IOATOTOBKH K TEKYIIeMY KOHTPOJIIO
Ilpumepnuie 6onpocwvt K KOHMPOALHBIM padomam

1. Kak paboratot ¢punancossie pynkiuu B Excel (IIC, BC, CTABKA, KIIEP, ITJIT
u 11p.)? Kakoil CMBICI UMEIOT OHU U UX aPTYMEHTHI?
2. Kak moctpouts rpaduk ¢pynkuuu B Excel/R?

3. Uro Takoe npezes YUCIOBOU MOCIEA0BATENLHOCTH, Mpeea GyHKIUU B TOUKE, Ha
o0eckoHeuHocTu? Kak BBIYMCHUTH Tpenes, UCIHOJIb3Yys BBIYMCIUTEIbHBIE BO3MOXKHOCTU
Excel/R?

4. Yto Takoe acuMrToTa rpaduka QyHkiuuu? Kak HaliTH acHMOTOTHI (QaHATUTHYCCKH
u B Excel/R)?

5. Yto takoe npousBojHas pyHKuuMK? Kak BBIUMCIUTH MPOU3BOJHYIO C MOMOIIBIO
dbopmyn uncienHoro auddepeHmpoBaHus?

6. Kakue ¢pyHKIIMU HA3BIBAIOTCS MOHOTOHHBIMU Ha MPOMEXyTke? UTo Takoe Touka
JOKaJIbHOTO 3KcTpeMyMma (pyHkumu? Kak uccnenoBarth (yHKIUIO Ha MOHOTOHHOCTb U
sKcTpeMyMbl (aHanuTryecku U B EXxcel/R)?

7. Kakue (QyHKIIMU Ha3bIBAIOTCS BBIMYKJIBIMH U BOTHYTBIMH Ha MpoOMexyTke? Urto
Takoe Touka mepernda ¢ynkuun? Kak uccrnenoBaTh QYHKIMIO HA BBITYKIOCTh U TOYKH
nepern6a (ananmutuyecku u B Excel/R)?

8. Uro Takoe  HEONpeACIEHHBIM  WHTErpall, OMNpPENeIAEHHBIM  HHTErpa,
HecoOCTBeHHBIM MHTEerpan? Kak BeIUUCIUTH ONpenenEéHHbIN/HECOOCTBEHHBI UHTETpal B
R?

9. TIlo xakuM npaBuiIaM BBIMOJIHIIOTCS OMEpalluy HaJ MaTpULlaMu (apupMeTHIECKUe,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpula U AJI1 KAKUX MaTPHI] OHA CYIIECTBYET?
Kax BBINOJIHUATH CJIOKEHHE, BBIYMTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE M HAXO0XKJICHUE

obparHoii matpuisl B Excel/R?
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10. Yro Takoe ompenenurens Marpuubl? Kak HalTH ompeneiauTenb MaTpullbl B
Excel/R?

11. Yro Takoe cucrema JMHENHBIX anreOpandeckux ypaBHeHUN? CKOJIbKO pelieHui
U B KaKUX cliydasx oHa MoxkeT uMmeTh? Kak pemmts CJIAY B Excel/R?

12. Kak pemuth MaTtpuanoe ypaBaenue Buna AX=B wmm XA=B B Excel/R?

13. Kak ompezneneHsl TUHEHHBIE oOmepanuu Haja apuPMETHUYECKMMH BEKTOpaMH,
CKaJSIPHOE TPOU3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroi Mexay BekTopamu? Kak
BBITIOJTHUTH JIMHEWHBIE OMEpaIlii, BHIYUCIUTh CKAJSIPHOE MPOU3BEACHHUE, HAUTH MOIYJIb
BEKTOpA, HANTH yroy Mexay Bekropamu B Excel/R?

14. Yro Takoe coOCTBEHHbIE 3HAUEHUS U COOCTBEHHbIE BeKTOpa MaTpuibl? Kak HaliTu
COOCTBEHHBIC 3HAYEHUS M COOCTBEHHBIE BEKTOpa MaTpuIlsl B R?

15. Yro Takoe 3amaua JMHEHHOro mnporpamMmMupoBanus? Kak pemmts 3amady

JWHEWHOTOo TporpammupoBanus B Excel/R?

Ilpumepwt 3a0anuii KOHmMpPOALHBIX padoOm

3amanus MOKHO BBIIOJHHUTEL Kak B Excel, Tak u B R-studio

1. TIpoBecTH MOJIHOE UCCIIENOBAHNE U TIOCTPOUTH rpaduK QyHKIwH Y = f(x).
Haiitu HanGouibIliee ¥ HaUMEHbIIIEE 3HAaYeHUs (YHKIUKM Ha OTpe3Ke [—2;0].

Xt -2
f(X):m.

2. TIpoBecTH MOJIHOE UCCIIEA0BAHNE U TIOCTPOUTH rpaduk GpyHKIwH Y = f(x).

y=3/X* —5X+6

3. C nomoripto pruHAHCOBBIX QYHKIUNA ONPEICTUTh, KAKHM JIOJKHO OBITh
HaYaJIbHOE 3HAUCHUE BKJIAJ/Ia MIPH CIETYIONUX YCIOBUIX: cpok Bkiana (Kmep)— 18
MecsieB, Oyaymiee 3nauenue Bkiana (be) — 11 500 nonmnmapos, rogoBas
nporeHTHas craBka (CtaBka) — 12,5%. JlonoJHUTEIIbHBIC BIOKSHHS M U3BIATHS HE
npou3BoaATcs. [IpolieHThl HAUUCIISIIOTCA €KEeKBApTalbHO. OTBET 1aTh C ABYMS
3HAaKaMHU IOCJIE 3aIATOM.
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4. VI3BeCTHO, UTO KOMIIAHUSI OKa3bIBAET YCIYTH:
a=(3,7,1,-5-1,1,0,1,5,1,6,-5,1, -2, 4, 0),
b=(-4,2,1,-2,3,2,6,2,—4,—4,5,—1,3,0,3,1),
p=(7,3,-3,1,-3,2,-1,-4,6,0,4,1, -2, -3, 5, 6).

JIJIs BiX BBITIOJTHEHUS TPEOYIOTCS COOTBETCTBYIONIUE PECYPCHI &;, i, Ci. ITpu a3ToM ecim a;>0,
pecypc umeercss B Hamuuuu, eciu @i<0, TO OH HaxoauTcs B ayTcopcuHre. B memsx
MHOTO()aKTOPHOTO  aHajiu3a JICSITENIbHOCTH KOMIAHUM HEOOXOJAMMO  pacCyuTaTh

CJICIYIOIINE BBEIPAKCHHUA:
a) 4d - 3b
b) 6@, p)*b + 4*p[*b
c) 4@, b)*p - 6(b, p)*a - 3|pI*p
5. BoccranoBute, Kakoe KOJIMYECTBO PECYPCOB X1, X2, ..., Xg OBLJIO HCIOJIB30BAHO B
KOMIIaHUHU HpI/I BBIIIOJTHCHHHX OCHOBHBIX 3aJ14a4. I/I3BCCTHO, yTO OJId 5TOI'0O HAaJdO0

PCIINUTL CUCTCMY JIMHEHUHBIX ypaBHeHHﬁ. OtBeT I[&IZTG C TOYHOCTBIO OO ABYX

3HAKOB IOCJIE 3aATON. Pe3ynbTat npoBepsTe.

6 x1+ 8 X - X3+ 8 X4 7 Xs+ 4 X -2 X+ 2 Xg= 518,42
6 X+ 9 Xt 7 X+ 10 x4+ 7 Xs+ 6 Xt 8 X+ 2 Xg= 1325,72
6 X - Xt X3 6 X+ 9 Xs+ 5 Xe -5 x+ 3 Xx= 238,28
-7 X1 -9 x3t+ 5 x5+ 3 Xt 7 X7 - Xg= 277,38
2 X — Xzt 8 X4+ 6 Xs+ 3 Xet 6 x+ 7 Xe= 672,06

8 x1 -9 X+t 4 Xzt o+ 4 xs+ 10 X6 10 xp+ 6 X< —66,24
8 Xxit X2 —10 x3+ 8 x4+ 4 x5 4 Xet+ X7 -6 Xxs=  —335,80
2 x+ 10 x 9 x3 -9 x4 -9 x5+ X6 —7 X+ 3 X= 10,12

6. [ns BBINOJIHEHUS ONTUMAJIBLHOTO OW3HEC-TIAHUPOBAHUS TpeOyeTcs pEeIIuTh

MaTpUYHOE ypaBHEHHE JJIsI OTBICKAHUS MaTpUIbl X M0 3aJaHHbIM MaTpuliam A, B

u guaronansaoi equanuHoii E: X(B)A2=E. Pesynsrar nposepsre.

0O 811 -9 8 6 0 5 1 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 16 4 2 7 513 1 O
13 6 11 1 118 9 -9 -4 2 9-14 1-11 -9 -17

A=l15 -17 9 18 -13 6 3 5 wu 12 -15 -2 917 9 -1 6
/7 -5 -6 1 14-12 -14 -10 B= 15 19 2-49 0 -8 12 3
-3 -2 617 7-10 9 -5 0O 16 16 2 77 3 -18 -14
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15 14 -14 -16 -8 -1 -3 1

-11 8 -14 -19 11 -6 17 -11

0O 117 6 1 13 -1-14
10 15 15-12 -2 4 -18 16

7. JIns BOCCTAHOBJICHUS YTPAu€HHBIX Napojiel BXoJa Ha MOPTaJl OpraHU3alUuu
TpeOyeTCss HAUTH C TOYHOCTBIO 10 3 JECSITHYHBIX 3HAKOB COOCTBEHHBIC YHCIIA U
cOOCTBEHHbIE BEKTOPHI MaTpullbl A. [IpoBepUTh OPTOrOHATBLHOCTH MOJTYYEHHOTO

COOCTBEHHOrO 0Oa3uca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

A= 0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

8. 3aemmuk B3s1 B Oanke kpeauT B pasmepe 3400000 py6. Ha cpok 20 iner.
[TponentHas ctaBka 11,75%. Ilepuoanunocts HauncIeHUs — pa3 B kBapTai. Kakyto
CyMMYy OCHOBHOTO J0JITa KJIMEHT BBIILJIATUT 3a mepBble 9 ner u 3a 11-i1 rox
nepuoaa? OTBET OKPYIJIUTE 10 KOIIEEK.

9. [Ins BBINOJIHEHUS ONTUMAJILHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs pEeIIuTh
CJIETYIOLIYIO 33/1a4y JUHEHHOr0 MpOrpaMMHPOBaHUS:

f(xq,x,) = 10x; — 30x, - max
x, +2x, =3
X1 — 2%, <2
X1 +2x, <6
x =1
X1, X5 =0

Kpurepuu 6a/1bHO OLIeHKH PA3JIMYHBIX ()OPM TeKYIIero KOHTPOJISl YCIIeBAeMOCTH

Kputepuu 0amuibHON OLIEHKH Pa3IUYHBIX (OPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
COIEPKATCSI B COOTBETCTBYIOIIMX METOAWMYECKUX peKkoMeHaauusx J[lemaprameHra
MaTEMAaTHKH.

18



7. ®OHJ OLIEHOYHBIX CPEACTB IJIsl MPOBEICHUS IPOMEKYTOYHOM aTTeCTallul
o0y4aromuxcs 1Mo AMCUUILIHHE

[lepeueHb KOMIIETEHIIMI C yKa3aHUEM HHIUKATOPOB UX JOCTHKEHHUS B MPOIECCE
OCBOCHMsSI 00pa30BaTEIbHOM MPOrpaMMbl
IUTAHUPYEMBIX  PE3yJIbTaTOB

comepxkutrcsi B pasuene 2 «llepedenp
9nepeueHb

KOMHGTGHHHﬁ) C YKa3aHHUCM HHAUKATOPOB UX NOCTHKCHUA U INUIAHHPYCMBIX PC3YJIbTATOB

OCBOCHHMSI 00pa3oBaTENbHON IPOrpaMMbl

O6y‘-ICHI/I$I IO AU CHUIIIIMHE .

Tunosble KOHTPOJIBHBIC 3aJaHUA UJIH UHBIC MaTEepHUaJbl, HCOﬁXOI{I/IMLIe AJIA OHCHKHU

HHAUKATOPOB NOCTH/KCHUA KOMHeTeHHHﬁ, 3HAHUN U yMEHI/Iﬁ

HaumenoBa | HaumenoBan | Pe3ynbraThl TunoBele KOHTPOJIbHBIE 3aJaHUS
HHUE ue oOyueHus (
KOMIIETEHI] | UHIUKATOpO | YMEHUA H
15051 B 3HAHUA),
JOCTHDKEHUSI | COOTHECEHH
KOMIIETEHIIN | bIe c
u UHAMKATOpa
MU
JOCTH>KEHU
o
KOMIIETEHI]
uu
YK-4 1. 3unanue 3amanue
Cnocobnoc | Mcnonb3yer | OCHOBHBIE Cosnaate B EXcel anekTponHyro TabIHIly, COAEPIKAIILY IO
Tb OCHOBHBIE METO/IbI naHHble o0 kypce eBpo (EUR) 3a nocnennuit mecs (3Ty
WCTIOJB30BA | METOJIBI MOy YeHHS, WHGOPMAIIHIO MOKHO HAMTH HAa OPHUIIMATBHOM CaiTe
Th cpeacTBa IpeJcTaBie C6epbanka). IMnopTupoBath 3TH AaHHbIE B R B BUze
MPUKIIAQJHOE | TIOJyYeHHs], | HU, oObekra Tuma data.frame.
IPOrpaMMH | MIPEJICTABIEH | XpaHEHUS U
oe us, o0OpaboTku
o0ecreyeHr | XpaHeHUs U | JaHHBIX
e npu | 00paboTKu
peleHnu JTAaHHBIX. Ymenue
npodeccuo MIPUMEHSATD
HaJIbHBIX OCHOBHbIE
3aja4 METOIBI
MOJTyYeHHUS,
MpecTaBie
HUS,
XpaHEeHUsI U
o0paboTku
JTAHHBIX
2. 3uanue 3aganue
Hemonctpup | mpodeccro C nomorsio puHaHCcOBBIX (hyHKIMIA EXCel cocTaBuTh
yer HaJIbHBIE IUTaH norameHus kpeauta B pasmepe 500 ToIc. pyo.,
BIIAJICHUE MTAKETBI B3siToro Ha 18 mecsieB nmoj 16% rogoBbIX (IPOLIEHTHI
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npodeccuon

MPUKIIAAHBL

HaA4YUCIAIOTCA e)KeMeC}I‘-IHO) 1 BO3BpAIacMoro paBHbIMU

aJIbHBIMH X TIPOrpaMM IJIaTe)KaMH B KOHIIE Ka)KIOT0 MECSIIa.
MaKeTaMu
NPUKIAIHBIX | Ymenue
porpamm. HCII0JIb30Ba
Th
npogeccro
HaJIbHBIC
IMaKEThI
MIPUKJIATHBI
X IpOrpaMm
3. Beibupaer | 3uanue 3aganue
ZeO6XOHHMO ngKHaﬂHO 3amaHbl BekTopa d = (3, 2,—4,0,4,5,0,-3,4, —4) ,
MPUKIATHOE | MPOrPaMMH b= (—3, 54,2,30,-1,4,-2, 3) ,
MPOTPAMMHO | 0¢ C= (0, 0,4,-3,2,-5,6,-1, —4,1) . Berauciauth 3HaucHHE
e oOecIeyeHH oo
o0ecrieueHue | e seipaskenns 3(,0)C—2(b,C)c+|a|b s Excel unm & R.
B
3aBUCHUMOCTHU | Ymenue
oT BbIOMpATh
perraeMoi HEOOXO0aMM
3aJIauH. oe
MIPUKJIIATHO
e
obecrneyeHn
eB
3aBHCUMOCT
H OT
pertaemMbIxX
3a7a4
4, 3Hanue 3ananue
Hcnons3yer | HazHauenue | Mmeercs nars 3aganuii - A, b, B, I', /1 - u nsaTh
npukiagHoe | npukiagHor | padotaukos — I, 11, 1, IV, V - nns ux Beimmonnenus. B
MPOrpaMMHO | O TabnuIe yka3zaHa MpuObLIb, KOTOPYIO 00eCTieunBaeT
e MPOTPaAaMMH | KaX bl U3 paOOTHUKOB MTPHU BBITIOJHEHUN KaXKIOTO U3
obOecreueHue | oro 3aJlaHuM.
JUISL peIIeHusl | 00ecreyeHu I I Il v \Y
KOHKPETHBIX | s
TIPHUKJTATHBIX A 18 30 20 18 17
3aaad. Yuenue
HCITOTb30BA b 13 18 10 17 13
Th
TIPUKITaLHO B 10 16 11 10 15
e
TpOrpaMMH r 19 25 18 17 16
oe
obOecreyeHu A 14 18 22 20 8
e TS
peimeHs Pacnipenenuts 3a1anus Mexa1y paboTHUKaMH (OJTHO
3a/IaHKE BBITTOJIHACTCS OJTHMM YEJIOBEKOM) TaK, YTOOBI
KOHKPETHBI

o011ast MpUOBLIb OT BHIMOJTHEHUS 3a/IaHUM ObliIa
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X HauOosnblIel. B oTBeTe yKa3aTh HallICHHYIO
MPUKIJIATHBl | HAKOOJIBIIYIO MPUOBLIB.
X 3a7a4
ITKH-3 1. IlpoBonut | 3nanue 3aganue
Cnocob6noc | coop, MaremaTuyie W3BeCTHO, YTO KOMITAaHHSI OKA3bIBACT YCIYTH:
Tb 00paboTKy Hu | CKue a=(3,7,1,-5,-1,1,0,1,5,1,6,-5,1, -2, 4, 0),
OCYIIECTBIIS | CTATHCTUYEC | METOJIbI, b
Tb cOop, | KUl aHanM3 | MPUMEHsIEM =(-4,2,1,-2,3,2,6,2,—4,—4,5,—1,3,0,3,1),
00paboOTKy | MTaHHBIX IS | bIE B p=(7,3,-3,1,-3,2-1,-4,6,0,4,1, -2, -3,5,6).
u pEHICHUA MCHC/UKMCH | Tl pXx BBIIOJAHEHHS TPEOYIOTCA COOTBETCTBYIOIINE
cTatueriie ¢unancoso- | Te. pecypchl ai, bi, ci. [Ipu aTom eciu ai>0, pecypc umeercs B
CKUH 9KOHOMHHCC Vienue Hamuuuy, eciar ai<0, To OH HaXOAMWTCS B ayrcopcuHre. B
aHaJus3 KuX 3a/1a4. enonssopa | ETX MHOrO()aKTOPHOI'O ~ aHajiM3a  JCATEIbHOCTH
AQHHBIX, . KOMIIAHMKA  HEOOXOJMMO  pacCudTaTh  CIIEAYIOLIHE
HPUMCHATH BBIPKCHHUS:
MATEMATHYE Maremaruyie N
CKHE a)4a-3b
CKHE I -
METOIIBI JUIS METO/BIL, b) 6(a, }Z)*b + 4*|E|*b
peleHus npuMeHsieM | c) 4(a, b)*p - 6(b, p)*a - 3|p[*p
CTaHJapPTHBI bIC B
X MEHEKMEH
npodeccro Te.
HAIBHEIX 2.Qopmynup | 3nanue 3ananue
¢unancoso- | YT MATEMATITIE JIsisl BBITMIOJTHEHHS ONTUMAILHOTO OW3HEC-TIIAHUPOBAHUS
SKOHOMMYe | MATEMaTHUecC | CKHe
cKkuX 3ajay, | KM€ METOABI U | TPEOYETCS PELINTh MATPUIHOE YPABHEHHE JIUISl OTHICKAHUS
MOCTAHOBKH | MOJIEIHU JIJIsI .
HHTCPIPETH ACTH A Mmarpuibl X [0 3aJaHHBIM MaTpuLaM A, B u qiuaronansHoi
poBaTh (uHaHCOBO- | 000CHOBaH
nosydeHnpl | OKOHOMHUYEC | Hsl equnnunoii E: X(B)A%=E. Pe3ynbrar npoBepbTe.
e KAX  3a/ad4, | IPHHSTHS O 8 11 9 8 6 0 5 1 0 2
pesynbrarhl | TCPCXOMANUT yHpaBJIcHYE 9 -2 1 -2 9 14 -18 12 16 -4 2
oT CKUX 13 -6 11 1 1 18 9 -9 -14 2 -9
AKOHOMUUEC pe]_]_[eHHf/'L A=l 15 -17 9 18 -13 6 3 5 mu 12 -15 -2
KHX 7 -5 -6 1 14 -12 -14 -10 B=| 15 19 2
3 2 17 7 -1 - 16 1
nocranopox | Menue g 1 1? 6 1 12 ? -1451 1(5) 1?1 -1?1
UCIIOJIb30Ba
3az1ad K 10 15 15 -12 2 4 -18 16 11 8-14
MaTemaruyec | TP
KUM MaremMaTruyie
MOJIEIISIM. CKue
METOIBI W
MOJICTTH ISt
000CHOBaH
ust
MIPUHATHS
yIpaBJcHYe
CKHUX
peLICHUN.
3. CucremHo | 3nanue 3ananmne
HOJAXOJUT K | METOJbI Kypc akuun B 2020 roay
BBIOOPY MOJYYEHHsT | COCTaBJISI:
marematrnuec | pesynbrato | 01.01.2 142 01.05. 01.09.20 166
KHX METOJIOB | B IpH 020 py®. 2020 154 py®. 20 pyO®.
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u ucrions3zoBa | 01.02.2 145 01.06. 01.10.20 166
uH(popMaIro | HUU 020 py6. 2020 155 py®. 20 pyO®.
HHBIX marematnue | 01.03.2 147 01.07. 01.11.20 169
TEXHOJIOTHH | CKHUX 020 py6. 2020 161 pyO®. 20 pyO®.
JUTSL peLeHus | MOJIeTeH. 01.04.2 151 01.08. 01.12.20 172
KOHKPETHBIX 020 py6. 2020 165 pyO®. 20 pyO®.
dunancoso- | YMenue OrnpeieuTh, KaKO! THUIT 3aBUCUMOCTH 60JIee TOUHO
skoHomuuec | AHTCPIPCTH | orpenenser noseaeHue HEHHON OyMary — JIMHERHbINA
KUX 3amay B | POBATh WM DKCIIOHEHIUAIBHBIN, ¥, IPUMEHUB
npodeccuon | PE3YIABTATBL | coorpeTcTBYIONYIO (DYHKIHUIO, PACCUUTATE
aNbHOMU ' npennosaraeMbii Kype Ha 01.03.2021
06TIACTH. 0Ty YE€HHBI

e npu

UCIIONIB30Ba

HHMU

MareMaruye

CKHX

MOJIEJIEN.
4. Anamu3up | 3nanue 3aganue
yerT MOJIENH JIis  BBINOJIHEHHWS ~ ONTHMAIbHOIO  OU3HEC-
pe3ynbTatel | pUHAHCOBO- IIIAHUPOBAHUSA TPEeOYEeTCs PEIIUTh CIEAYOLIYIO
WCCIIEJOBAHK | DKOHOMUYE 3a/1a4y JMHEWHOTO IIPOrpaMMHPOBAHH:
A CKkHX 3ajiad f(x1,%x3) = 10x; — 30x, = max
MaTeMaTH4ec | U JeaTh Ha
KMX MOJEJNIel | UX OCHOBE (¥1+2x; 23
(UHAHCOBO- | KOJIMYECTBE Xg—2x, < 2
SKOHOMMYEC | HHBIE U X1 +2x, <6
KUX 33/1a4 U | KAUECTBEHH l x =1
JIeJIaCT Ha UX | bIC BBIBOJBI. X1, X, =0
OCHOBaHHU
KoTMuecTBen | YMeHue
HbIe 4 | McTomb30Ba
KadecTBeHH | 1P MOJACIH
b€ BBIBOJIBI U (puHarHCcoBO-
pexomeryiar; | YKOHOMIYE
_— o | CKMX 3ajau
MPHHSTHIO U JenaTh Ha
(bunancoo- | MX OCHOBE
SKOHOMMuec | KOTHUECTBE
KUX HHBIE u
perenii. KaueCTBEHH

BI€ BBIBOJIBL.

Ilpumepul 3a0anuit 0141 nOO20MOBKU K 3auemam

3aoaua 1. C nomompio (QUHAHCOBBIX (DYHKIUN OMpPENeNTUTh, KAKUM JIOJDKHO OBIThH
HavYaJIbHOE 3HAYCHHE BKJIa/Ia MPH CIEAYIONINX yciaoBHsX: cpok Bkiana (Kmep) — 3,5 roaa,

oynymee 3Hauenue Bkiana (be) — 21 500 gomnapos, rogoBas mporieHTHas ctaBka (CtaBka)
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—10%. JlonoaHUTENbHBIE BIIOKEHUS U U3BATUSA HE IPOU3BOAATCA. [[po1ieHThI HaUMCIIAI0TCS
1o nostyroausMm. OTBET 1aTh ¢ AByMs 3HaKaMHU I10CJIE 3aMATOM.

3aoaua 2. Ilnomans nepBoro kpyra coctasiser 760, oAb BTOPOro Kpyra COCTaBIIsAET
20. C nomomipto uHcTpyMeHTa Ilogbop nmapamerpa onpeaenuTs BO CKOJIBKO Pa3 paanyc

IIEPBOT0 KpyTa OTJIMYaeTCs OT PaJiyca BTOPOIo
3aoaua 3. Haiitn nepsyro mpoussoaHyio (yHkiuu Y =5X€* B Touke x = -1,5. OTBer

MPEACTABUTH B BUJIE AECATUUHON ApoOH ¢ TouHOCTHIO 10 0.001.
3adaua 4. Jins dyHkumu y = arctg(x + 2.5) —0.25x Haiaure:
1) opauHaTy TOUKHM nepecedeHus rpaduka c ocsio Oy;

2) TOUKY JIOKaJJbHOTO MUHUMYMa;

3) JOKaNbHBIA MUHUMYM;

4) TOYKY JIOKaJIbHOTO MAaKCUMYyMa;

5) NOKaJIbHBI MAKCUMYM.

Bce oTBeTHI peacTaBUTh B BUE AECITUUHOM Ipobu ¢ TouHocThio 10 0.001, Hanpumep,
1.234.

2500

in(L+100) 2~

3aoaua 5. VizBecTHa npejiesibHas mpousBoauTebHocTh Tpyaa MP(L) =

00BEM Tpyno3arpat. Haiitu 00bEM nmpoun3BoicTBa Mpu 00bEME Tpyao3aTpar Lo=80. Oteer

AaTb ¢ TOYHOCTBIO JO ABYX 3HAKOB IIOCJIC 3aMsTOM.

3a0aua 6. HaiiT BTOPYIO MPOU3BOIHYIO (PYHKIHH y=\/3 X* —5X+6 s Touke x = -2.

OTBeT MpeACTaBUTh B BUJE AECATUYHON ApoOH ¢ ToUHOCTHIO 10 0.001.

JAx79 -

3aoaua 7. Bpraucnure mpenen (byHKuI/IHIim—S.OTBeT 3alUIINTE B BHUJIE

x—4 &

NeCATUYHON Jpodu ¢ ToUHOCTHIO 110 0.001.

3aoaua 8. Haiitn Haubonplliee U HaMMEHBITIEE 3HAYCHUE (DYHKITUU f(x) =X' -5x2 +7X-2
Ha otpeske [-1;4].
3aoaua 9. dupma pemmina B3ATh KpeauT pazmepom 600 000 pyOreit, moramaTh KOTOPBIA

(OCHOBHO#1 IOJT U MPOLIEHTHl) HAMEPEHA PABHOMEPHBIMHU TIATEXKAMHU B KOHIIE KaXKJIOTO
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Mmecsita. OnpeaenuTh exXeMECIYHbIe BHIIIATHI 10 KPEAUTY JUIsl pa3HBIX MPOLEHTHBIX
CTaBOK U CPOKOB noramieHus kpeaurta (ot 5% 1o 20% u ot 1 go 15 ner, ucnonn3ys
TaOJuIly MOJACTAaHOBKH). B oTBeTe yKazaTh pa3Mmep miarexa 3a 4-blif roj Npyu NpOIEeHTHON

ctaBke 12%.

2 -1 3 01 5 -1 3 7 1

-3 0 4 1 0 -3 0 4 1 0
3aoauall. Jdaner matpuner A=|-1 4 3 3 1w B={4 8 3 -2 1| Peumts

3 -1 1 1 5 3 -1 -1 7 5

4 8 4 3 6 4 8 4 3 6

MaTpUYHOE YpaBHEHHE BX=A4.

3aoaua 11. TlpenenbHble U3ACPKKU MPEATPUSITHS BEIUUCISAIOTCS 110 (HOpMyIie
MC(q)=95-39-0,70°, rze g — 00BEM MTPOU3BOACTBA, & PUKCUPOBAHHBIE U3ACPKKH PABHbI
FC=28. Boruncnurh o611me u3aepKku rnpu oobéMe rpousBoacTsa (o=4,1. OTBET nath ¢

TOYHOCTBIO JI0 ABYX 3HAKOB TOCJIE 3aIATOM.

3aoaua 12. ]Ins matpui

-8 4 6 3 41 -2 8 -2 7 10 4

-4 9 0 -8 00 3 311 0 -7 -5

8 7 -1 4 10 -2 2 9 7 3 -10
A= u B=

9 0 -7 9 -6 3 3 00 4 -2 -8

3 2 -1 6 -7 1 2 -2 -8-10 6 7

-5 8 2 4 0 6 -1110 -7 3 -9 -1

4yrCcIeHHO pemuTh (B EXcel mm B R) MaTtpuyHOe ypaBHEHUE ¥ TPOBEPUTH PE3yIIbTAaT,

BBITNOJIHUB YMHOKEHUE MaTPUIL UCXOTHON 3a]1a4u:
AX =B
3aoaua 13. Haiiti BemeCTBEHHYIO0 1 MHUMYIO YaCTH BBIPAKCHUS
(2 + 2i)?
5+4i

3aoaua 14. TlpuBectu KBaapaTUUHYIO (HOPMY K KAHOHUYECKOMY BHULY
f = X24+2y2+47°+6xy-4x2-8yz
3adaua 15. JlaHbl BEKTOPBI:

a =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
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b =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p =(1,5,2,4,3,0,-4,-5,1,2,2,1)
BprancnuTh 3Ha4€HUS BBIPAKEHUM:
1. 3d+5b
2. 2(db)-p—>5lpl-d
3. @p-b-(bp)a-1pl-p
3aoaua 16. JIns ©3roToBICHUS JBYX BUJIOB MPOAYKIIMK A U B cmonb3yroTcs Tpu BUa

ceipbs I, II, III. Pecypcel cbIpps, HOPMBI €ro pacxona Ha €AUHULY IPOAYKLIUU U

noytyyaeMasi IpuObLIb OT €AMHUIIBI IPOTYKIIMH 33/IaHbl B TaOJIHUIIS

ColIpbe Hopwmsl pacxona Pecypcel
A B
| 1 7 50
I 3 5 50
1 5 2 40
[TpuObLIb 40 20

OnpenenuTs ONTUMANBHBIA IUJIAH BBIMYCKAa MPOAYKIUMU U3 YCIOBHUS MaKCUMHU3alUU
MPUOBLIH.
Ilpumepmusvie 6onpocel 0na n0020mMoOEKU K 3auémam

1. Tabmuunseii nporeccop MS Excel. Bsox manHbix u (GopMysa B SUCHKH.
®opmaTtupoBaHue. Jlnana3oHsl s4EEK.

2. Ilpoctbie M CIOXHBIE TPOIEHTH. BhIUMCICHUE HAYMCIECHUN 1O BKIAJaM H
BBITLJIAT 110 KPEIUTaM, IJIaH MOTaIleHus: KpeIuTa.

3. Tumber mamwpix B R. IIporpammmupoBanme mnepemeHHbix. Co3ganue
MOJIb30BATENBCKUX (QYHKIIUH.

4. Yucnosele (PyHKIMU U crnocoObl ux 3amganusa. CpoiictBa dyHkiuil. ['padux
byHKIUH.

5. Tlpenen uncnoBoit mocnenaoBarenbHOCTH. [Ipenen pyHkImy Ha OECKOHEUHOCTH H
B Touke. CBOMCTBA MPEIEIIOB.

6. IlepBsIil 1 BTOpOI 3aMevaTeIbHBIN TIPEIEIHI.
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7. HenpepblBHbIE PYHKIIMU U UX CBOICTBA.

8. AcumnToTsl rpaduka QyHKIHUH.

9. IlpomsBomnas u auddepeniman GyHKIIUN OJHOW NMEPEMEHHOU. DIACTUIHOCTh
(GYHKIUHU U €€ TPUMEHEHUE.

10. ITpowusBoaubie u auddepeHuanbl BHICIINX TOPSIKOB.

11. Mownotonnbsie ¢yHKImU. JlokampHBIN 3KcTpemMyM (yHKIuu. VcciemoBanue
(YHKIMU HA MOHOTOHHOCTB U 3KCTPEMYMBI.

12. Boimykible (BoruyTeie) pynkuuu. Touku neperu6da. Mccnenopanue GyHKINN Ha
BBIITYKJIOCTh U TOYKHU IIeperuoa.

13. Haubonbliee 1 HaMMEHbIIEe 3HAUEHUS HENTPEPhIBHON (DYHKIIMU HA OTPE3KE.

14. Heomnpenenenublii uHTerpaj. OCHOBHBIE METOIbl MHTETPUPOBAHMS: 3aMeEHa
IIEPEMEHHOM, NHTETPUPOBAHUE I10 YACTSAM.

15. Onpenenennsiii uaTerpain. @opmyna HetoToHa - JleiiOHMIIA U €€ MpUMEHEHHUE.
HecoOcTBeHHBIE HHTETPAIBI.

16. Matpuupsl. Onepauuu Hag Matpunamu. Panr matpuiisl. O6paTHast MaTpuia.

17. Onpenenutens Matpulbl. CBOMCTBA U IPUMEHEHHUE ONPEACITUTEIEH.

18. Cucremsl JIMHEHHBIX alreOpanyecKux ypaBHEHUH. PelieHne cuctemM TMHEHHBIX
anredpanueckux ypaBHeHui metonam Kpamepa, oOpaTHoil matpulibl 1 MmeTogom ["aycca.

19. MHOXeCTBO pELICHUI CHUCTeMBbl JHUHEHHBIX alreOpanveckux ypaBHEHHI.
OnHOpOHBIE U HEOTHOPOJHBIE CHCTEMBI.

20. Apudmernyeckne BEKTOPHl M JIMHEWHBIE OMEpaliy HaJ HUMU. BekTtopHoe
MPOCTpaHCTBO RN.

21. JluneitHas 3aBUCUMOCTH (HE3aBHCHMOCTb) CHCTEMBbI BEKTOpOB. basuc u
pPa3MepHOCTH JIMHEHMHOT0 npocTpancTBa. KoopanHatel BeKTOpa B JaHHOM Oasuce.

22. CkansipHoe Tpou3BeJieHne BEKTOpOB B RN. JIMHBI BEKTOPOB U YrOJl MEXKIY
HUMH B RN.

23. CoOcTBeHHBIE 3HAYEHHS] U1 COOCTBEHHBIE BEKTOPHI KBaJAPATHBIX MAaTPHLI.

24. 3agauu IMHEHHOTO MPOrPaMMHUPOBAHNUS B 3KOHOMHUKE: MUHUMH3AIUS PACXO/0B,

MaKCHUMH3allua HpI/I6BIJ'II/I H Jp.; TpaHCIIOpTHAA 3ajava, 3aJa4a O Ha3HAYCHHAX.
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8. IlepeueHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOI JUuTepaTypbl, He0OOXOAUMOI 1JIA
OCBOCHUS JUCHUNIMHBI

8.1. OcHoBHas JauTEpaTypa:

1. 3apanaes, C.A. Marematuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; @uHaHCOBBIN
yHusepcutet npu [IpaBurenscree PO, JlenapraMeHT aHanu3a JaHHBIX, IPUHATUS PEIIEHAN
u (unancoBeix TexHomoruii. — Mocksa: Ilpomereir, 2018. — 324 c. — Tekcr :
HernocpenctBeHHbld. -To xe: URL: Pexxum gocryna : ObC: YHuBepcureTckas Onbianoreka
omnaitn : https://biblioclub.ru/index.php?page=book&id=494941 (mara oOpamicHus:
16.09.2021). — TeKCT : 2JCKTPOHHBIH.

2. Marematuka B Excel: yueObnuxk mns By3oB / O.A.bawok, JI.B.bep3un,
A.B.3omotaprok [u ap.]; mox pex T. JI. domuyeBoii. — Mocksa: «IIpomereiin, 2019. — 229

c. — TekcT : HenmocpeACTBEHHBIN
8.2. J/lonoJiHUTe/IbHAS JIUTEpPaTypa:

3. MeTobl ONITUMAIBHBIX PEIICHUH B SKOHOMUKE U (puHaHcaX. [IpakTukym: yaeOHOE
nocobue / U.A. Anexcannposa [u ap.]; nox pea. B.M. I'onuapenko, B.1O. [Tomnoga.
- Mocksa: Knopyc, 2016. — Tekct : HenocpenctBeHHslil. — To xke. - 9bC BOOK.ru.

- URL.: https://www.book.ru/book/919200 (nata obopamenus: 16.09.2021). - Tekcer :
AJIEKTPOHHBIN. (OUHOE 00yUYEeHHE).

4. CononosaukoB A. C. Marematuka B 3koHOMuUKe. Y.1: JIunelinas anre6pa,
aHAJTMTHYECKas TEOMETPHS U JIMHCHHOE TPOTrpaMMHUPOBaHKE: YUeOHUK JIJIS CTY/I.
skoHoMHY. crienl. By30B / A.C.CononoBHukoB, B.A.ba6aiines, A.B.bpaumnos,
N.T".Illanapa - MockBa: @unHaHchl U cratuctuka, MTHDOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcrt : HEmocpeACTBEHHBIN. - To xke. -
URL:http://lpvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (nata
obpammenus: 16.09.2021). - TekcT : 37€KTPOHHBIN.

5. ComonosuukoB A. C. Maremaruka B 3xoHOMHKe. Y.2: MaTeMaTH4YECKUN aHAJIN3:
y4eOHHMK JJIs1 CTyA. SKoHOMUY. criell. By30B / A.C. ConongoBHukoB, B.A.babaiiies,
A.B.bpaunos, W.I'.Illannapa. - Mocksa: @unaHncsl 1 ctatuctuka; Madpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HEMOCpeACTBEHHBIN.- To ke .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara
obpamenus: 16.09.2021). - Tekct : 37IeKTPOHHBIH.
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9. Ilepeyenb  pecypcoB  HMHPOPMANUOHHO-TEJCKOMMYHHMKAIIMOHHOM  CeTH
«/HTEepHeT», HEOOXOAUMBIX 1JISl OCBOCHHS JUCHMILIUHBI

1. UndopmarmonHo-o6pa3oBarenbHblii mopTan GUHAHCOBOTO YHUBEPCUTETA MIPH
[TpaButenscTBe Poccuiickoit @eneparmu http://portal.ufrf.ru/.

2. Caitt kadenpsl qenapTraMeHTa MaTeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

3. DnexrponHas 6mbmoreka @unancoBoro yuurepcuteta (3b) http://elib.fa.ru/

4. DnextponHo-6ubroTeunas cuctema BOOK.RU http://www.book.ru

5. DIeKTPOHHO-GMGIIMOTeUHas cucTeMa «YHuBepcuTeTckas oubamnoreka OHJIATTH»
http://biblioclub.ru/

6. DnexTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

7. DIeKTpOHHO-OMOIMOTeYHas cucTeMa u3atenbctBa «FOPAMTY https://urait.ru/

8. DnexTpoHHO-OMOMMOTEUHAs cucTeMa u3aaTenscTBa [IpocnekT
http://ebs.prospekt.org/books

9. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3narenbeTBa «Jlanby» https://e.lanbook.com/

10.9nexTponHas 6ubimoteka M3narensckoro qomMa «I' peOCHHIKOBY
https://grebennikon.ru/

11. lenoBas onnaitn-6mbnuorexa Alpina Digital http://lib.alpinadigital.ru/

12.Hayunas anekTponHas onbauoreka eLibrary.ru http://elibrary.ru

13.HanmonaneHas 35mekTpoHHas oubmroTteka http://H36.pd/

14.Pecypchbl nHPOPMALIMOHHO-aHAIMTUIECKOTO ar€HTCTBA MO (DMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

15.CITAPK https://spark-interfax.ru/

16. Academic Reference http://ar.cnki.net/ ACADREF

17.Bank Focus http://library.fa.ru/resource.asp?id=527

18.1Taker 6a3 nannbix komnanuu EBSCO Publishing, kpynHeiimiero arperaropa Hay4HbIX
PECYpCOB BEOyIINX M3IATEIBCTB MUpa http://search.ebscohost.com

19.9nexTponHbie MPOAYKTHI U3narenascTBa Elsevier http://www.sciencedirect.com

20.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

21. npopmanmonno-ananutudeckas 6aza nanasix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedeparuBHas 6a3a naHHbIX 1o mareMatuke MathSciNET
https://mathscinet.ams.org/mathscinet/

23.0xford Scholarship Online https://oxford.universitypressscholarship.com/

24 . Konnekuust HayuHbIX xxypHanoB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: ba3a nannbix Business Ebook Subscription na miardopme Ebook Central
https://search.proquest.com/

26.ProQuest Dissertations & Theses A&I https://search.proquest.com/
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27.ba3a nannbix RUSLANA xomnanuu Bureau van Dijk https://ruslana.bvdep.com/

28.Scopus https://www.scopus.com

29.D5eKTpOHHAs KOJUICKIIS KHUT M3aTenbeTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas GuHaHcoBast HHGOpMaLMOHHAs cucTeMa komnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

32.Web of Science http://apps.webofknowledge.com

33. MaccoBblii OTKPBITHIN OHIalH-Kypc/cniennanu3aius «Microsoft Professional
Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-professional-
program-data-science#edx-product-discovery-cards

34.MaccoBblif OTKPBITHIN OHJIaMH-Kypc/cnienuanu3anus «MamuaHoe o0ydeHne u

agam3 qaHaeix» / MOTHU u SAunexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBbIii OTKPBITBIN OHJIAWH-Kypc/cnenuanu3anus “Recommender Systems”/
University of Minnesota — https://www.coursera.org/specializations/recommender-
systems

36.MaccoBbIii OTKPBITBIN OHJIAWH-Kypc/cnenmanu3amnus “Machine Learning”/ Stanford
University - https://www.coursera.org/learn/machine-learning/home/welcome

37.IIpodeccroHanbHbIN pecypc Mo MAaIIMHHOMY OOYYEHHUIO. -
https://stackoverflow.com

38.1IpodeccronanbHBIN pecypc M0 MAIIMHHOMY OOYYEeHHIO. -
https://stackexchange.com

39. InaTdopma 1 COPEeBHOBAHUIT M0 MaIlIMHHOMY 00y4eHHI0 — WWW.Kaggle.com

10. MeToanyeckue yKazaHus 1Jsl 00y4aHOIIUXCH 110 OCBOCHHUIO U CIMILIMHBI

MeTonuueckue ykazaHus 111 00y4aronuxcs 0 OCBOCHHUIO TUCIUILTAHBI (KOMILIEKC
pPEKOMEHJAIMH ¥ Pa3bACHEHWM, TO3BOJISIONIMN CTYJIEHTY ONTHUMAJbHBIM 00pazoM
OpraHU30BaTh MPOIECC M3YUYEHHUS y4eOHOTO Marepuaia JUCIMIUIMHBI) MPEICTaBICHBI B
Y4eOHO0-OpraHu3aluOHHOM KOMIUIEK e /ISl AMCHUILVIAH /lemapTaMeHTa MATEMATHKH,
pa3MelieHHOM Ha crpanune Jlemapramenta wmarematuku caita @DUHAHCOBOTO
YHHUBEPCHUTETA.

11. Ilepeyenbr MHPOPMALNMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NIPH OCYIIECTBJIECHHH
0o0pa3oBaTeIbHOIO0 MpoLecca Mo JUCHUILIMHE, BKJIKYAs IepevYeHb He00X0AMMOro
NMPOrpaMMHOIo odecrneyeHnsi ¥ HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

11.1. KoMIIIeKT JUIEH3UOHHOTO MMPOTPAMMHOT0 00ECIICUEHNS:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
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11.2 CoBpemennsie mnpodeccuoHalbHble 0a3bl JaHHBIX W HWHGOPMAIMOHHBIE
CIIPABOYHBIE CUCTEMBI:
HNudopmannonHo-mpasoBas cuctema «Koncynprant [Lmocy;
NudopmanmonHo-npaBoBas cucrema «I'apant»;
DaexTpoHHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
Cucrtema  KOMIUIEKCHOTO  packpbitusi  uHpopmauuun  «CKPUH» -
http://www.skrin.ru
11.3. CeprudunmupoBaHHble TPOTPAMMHBIE U alllapaTHBIE CPEACTBA 3aIUTHI
uH(DOpMAITUK — HE TIPEAYCMOTPEHO
11.4. Microsoft Azure (Cortana Intelligence Suite)

11.5. LensKit (tpeOyeTcs moamepskka Java)
11.6. Python/R

12. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJIEHHUS
00pa30BaTeJbHOI0 MPoLEecca Mo IUCHUIINHE

I[JIH OCBOCHHMA JUCHUITIIMHBI H€06XOI[I/IMO JF000€ BBIYMCIIUTENLHOE CpCACTBO —

KOMIIBIOTCD, CMapTCpOH WKW ITITaHIOICT. HpaKTquCKHe 3aHATHUA JOJDKHBI IIPOBOAUTHLCA B

KOMIIBIOTCPHBIX KJIACCAaX YHUBCPCHUTCTA.
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