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1. HamMeHoBaHMe TUCIHHUILIMHBI

«KOMITBIOTEPHBIN MTPAKTUKYM).

2. IllepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOM MPOTrPaMMBbI €
yKa3aHMeM HHAUKATOPOB UX JOCTH:KEHUS U IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 110

AUCIHUIIJINHE

JncuuruimHaa

«KOMIBIOTEPHBIN  TTPAKTUKYM
dbopmupoBanus cienyromux komrnerenuii: YK-4, ITKH-2

o0ecreynBaeT HMHCTPYMEHTapHii

Kon HaunmenoBanue HNuauxaropsl PesyabTaThl 00yyeHus (3HaHUs,
KOMIeTEeHI[HH KOMIIeTeHIIU U JAOCTHKEHUS YMeHHUS U BJIaJieHHs),
KOMIIeTEeHIIUH COOTHECEHHBIE C
KOMIIeTEHIIUSIMUA/MHIUKATOPaAMHU
AOCTHKEHHU S KOMIIEeTeH M
YK-4 CnocoOHOCTh 1. Ucnonp3yet 3Hgmb OCHOBHEIC METOIBI
HCIO0JIb30BATh OCHOBHBIE METO/IbI U MOJTYYCHHUS, IPEJCTABICHUS,
MIPUKIIATHOE CpencTBa MOJIyYEHHS, XpaHeHUs 1 00pabOTKH JaHHBIX
MIPOrpaMMHOE IpEJICTaBICHNUS,
obecrnieyeHue npu XpaHeHUs 1 00paboTku | Ymenmb NpUMEHATh OCHOBHbBIE
perieHuun JTAHHBIX. METO/Ibl TTOJTY4eHUsl, IPEJICTaBICHHUS,
npoecCHoHaNbHBI XpaHEHHS U 00pabOTKH JTaHHBIX
X 3a/a4.
2. JleMoHCTpUpYyET 2ngmp nipodeCcCHOHATBHBIC TTAKETHI
BJIaZICHUE MIPUKJIAJHBIX IPOTPaMM
npo¢eCCHOHATBHBIMU
NaKeTaMH NPUKIAJHbIX | YMemp UCTIONb30BAThH
porpamm. npodeccuoHanbHbIE TaKEThI
MPUKJIAIHBIX IPOTPAMM
3. BeiOupaer JHamb NPUKIIAHOE IPOTPAMMHOE
HEeo0XouMoe obecrieueHue
INPUKIATHOE
IPOrpaMMHOE Yuems Bri6upats HE0OX0IUMOE
obecrieueHue B MIPUKIaTHOE 00ECIIeYCHHE B
3aBUCUMOCTHU OT 3aBUCUMOCTH OT pElIaeMbIX 3a1a4
perraeMoi 3a1auu.
4. Ucnonb3yet JHamp HA3HAYEHUE IPUKIAIHOTO
MPUKIATHOE IPOTrPaMMHOTO OOecTIeYeHUs
IPOrpaMMHOE
obecrieueHue st Yuemp vcnionpzoBath npukiagHOE
pellleHrs KOHKPETHBIX | IMpOrpaMMHOE 00ecTiedeHHe s
NPUKJIAAHBIX 3a/1a4. pelieHus KOHKPETHBIX MPUKIaJIHBIX
3a1a4y
INKH-2 Cnoco6HOCTD 1./lemoHCcTpHpYET 2Hamp MaTeMaTH4eCKUE METO/IbI,
IPUMCHATD 3HAHUS [IPUMEHSIEMBIE B MEHEDKMEHTE.
MaTeMaTH4eCKUe
S MaTeMaTUYECKHX Yuemy Hcrosnb30BaTh
MCETOJOB, MaTeMaTU4YE€CKNE METOIbI,
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peIICHUA IMPUMCHACMBIX B | IPUMCHACMBIC B MCHCIIPKMCHTC.

CTaHIapTHBIX MCHCI)KMCHTEC

podecCuOHABHBI

X 3aj1ad4,

uHTEpHpeTupoBars | 2.Ilpumenser JHampb MaTEMaTHYECKUE METOJIbI U
I0JIy4CHHBIE MaTEMATHUECKUE MOJIENHN 17151 000CHOBAHUS IPUHATHS
MaTEeMaTHYECKHUE METOIbI M Mojeny st | YIPABICHUCCKUX PCICHHH.

pe3yNbTaThI
000CHOBAHUS IPHHSATHS | Vyemp MCTIONH30BATH
YIIPaBJICHYECKUX MaTeMaTHYECKUE METOJIBI U MOJICITH
peLIeHUH. JUist 000CHOBaHMSI IPUHATHUS

YIPABJICHYECKUX PELICHUN.

3.CoxaepxaTeabHO 2Hamp METOIbI TTOTYICHUS
UHTEPIPETUPYET pe3yabTaTOB MIPU UCIIOJIb30BaHUU
pe3yIIBTATHL, MaTeMaTUYECKUX MOJEIICH.
MOJTyYECHHBIC IPY | Vyemp UHTEpPIIPETHPOBATH
HCTI0JIb30BAHNH pe3yIbTaThl, MTOJIYYEHHBIE IPA
MaTeMaTUYECKUX HCII0JIb30BAHUHU MAaTEMAaTUYECKUX
MoJIeNen. MOIETeH.

3. MecTO IMCHMILIHUHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Huctumunaa «KoMObplOTepHBIN MpakTUKYyM» OTHOCUTCS K Llukiy mMateMaTtuku u
uHpopMaTtuku HampaBieHus noarotoBku 38.03.02 «MenemkMeHT» (IS BceX
00pa3oBaTEIBHBIX IPOTPAMM ).

B npomecce wu3ydeHHMs AUCHUIUIMHBI TPOUCXOJIUT OBJAJCHHUE OCHOBHBIMU
MaTeMaTUYECKUMU MOHSATUSAMU, HEOOXOMUMBIMU TSl (POPMHUPOBAHUS MTPO(ECCHOHATBHBIX
KOMITETEHIIUN BBIMTYCKHUKA HampaBlieHuss «MeHeIKMEHT», U OCBOCHHE HHCTPYMEHTOB
pelIeHHs] TPUKIAAHBIX MAaTeMAaTHUYECKHX 3aJlad C HCIOJIb30BAHUEM BBIUUCIUTEIBHBIX
KOMITBIOTEPHBIX TeXHOJNOTHH. [Ipu 3TOM CTyAeHTBl MPUOOPETAIOT OMBIT MPUMEHEHHUS
M3y4aeMbIX TEXHOJOTHH B TPAKTUYECKUX 3a7adyaX, CBA3aHHBIX C CAMOCTOSTEIHHBIM
MOMCKOM, O0OpaOOTKOW, aHamu30M, OIEHKOW W HWHTepHpeTanuei mnpodeccrHoHaIbHOMI
uHbopmaImu o QyHKITMOHUPOBAHUN PA3TUYHBIX PHIHKOB M MHBIX YKOHOMUYECKHUX CUCTEM;
OCYIIECTBIISITh YUETHYIO, PACYCTHO-aHATUTHYECCKYI0 U KOHTPOJBHYIO NEATEIbHOCTh TIPH
000CHOBaHMM W WCIOJIHCHUHU YIPABICHUYCCKUX, MAPKETUHTOBBIX, a TakkKe (PMHAHCOBO-

SKOHOMHMYECKHX PEIICHUN HAa MUKPOYPOBHE.
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4. O0beM QUCHUIUINHBI (MOIYJIs1) B 3aUE€THBIX €IMHUIIAX U B AKaJleMHUYEeCKHUX Yacax C
Bbl/IeJICHHEM o00beMa ayJAUTOPHON (JIEKIMH, CECMHUHAPBI) H CAMOCTOATEIbHONH PadoThI
o0yuyarommxcs

Ounasn gpopma odyuenusn, 2021 2.n. u m.o.

Bup yueoHoii padoTsl o Bcero Cemectp 1 CemecTp 2
AUCHUIINHE (B 3/e m yacax) (B yacax) (B yacax)
O61mast Tpya10eMKOCTh 41144 79 79
AUCUMILTHHBI
Konmaxkmmnasa paboma- 68 34 34
Ayoumopnvie 3auamus
Jlexyuu - - -
Cemunapul, npaxmuyeckue 68 34 34
3aHAMUSA
CamocrosiTeqibHast padoTa 76 38 38
B TeKVIIEro KOHTOOS KonTtposbHbIe KonTtposnbHas KonTtposnbHas
ALTeRYT P paboThI paboTta paboTta
Brx mpomexyrotHoi 3auér 3auér 3auér
aTTecTaluuu
Ouno-3aounasn gpopma odyuenus, 2021 2.n. u m.o.
Bup yyeOHoii padoThI 1O Bcero Cemectp 2 Cemectp 3
AUCHMIIJINHE (B 3/e m yacax) (B yacax) (B yacax)
Ob6mas Tpya0eMKOCTh 4/144 72 72
AUCUMILTHHBI
Konmaxmmnan paboma- 32 16 16
Ayoumopnwie 3anamusn
Jlexyuu - - -
Cemunapul, npakmuieckue 32 16 16
3aHAMUS
CamocrosiTeqibHas padora 112 56 56
BH TEKYIEro KOHTPOJS KonTposbHbIe KonTposnbHas KonTposnbhas
Y P paboThl paboTta paboTta
Bun npomexcyrouroi 3auér 3auér 3auét
aTTecTaluu




5. CopepxxaHue AUCHUILIMHBI, CTPYKTYPHPOBAHHOe MO TemMaM (pa3jaesam)
AUCHUILIMHBI C YKa3aHUEM MX 00beMOB (B aKaJeMH4YeCKUX YacaX) U BUAOB YUeOHbIX
3aHATHH

5.1. Coneprxxanue TUCHUNIUHBI

Tema 1. Beeoenue ¢ MS Excel

Tabauunenii npoueccop MS Excel; monstus xHuru, Jmcta, sueiiku B MS Excel,
aapecanus 1 GopMaTUPOBAHUE STUCEK; MAHUMYJIALNY C JUATIA30HAMU STYEEK; TUTIBI JaHHBIX,
BBOJI JAaHHBIX U (DOPMYIT B sIYCHKHU; TOAOOP MapameTpa, OpraHu3alus CChUIOK.

Berpoennbie ¢ynkumu MS Excel m ux mpumeneHue. DieMeHTapHbIC (QYHKIIUH.
Jlornueckue ¢ynkuuu. @ynkuuu nporrosuposanus (POCT, TEHAEHLMA). Oyukiuu
MOMCKa JIaHHBIX B HeKoTopoM auanazone ([IPOCMOTP, BIIP, I'TIP).

ITpocTeie u cnoxubie nporeHThl. @unancobie hyHkuu. (I1C, BC, TIUIT, CTABKA,
KIIEP), BbIuKcClIeHHE HAUUCIICHUH 10 BKJIaJaM W BBITUIAT MO KpeauTaM, IJIaH MOTaIICHUS
KpeauTa.

CBojHbIe TAOMUIIBI, KOHCOMUAALMS, PUIBTP, pacliupeHHbId GuiabTp, GyHkuuu b/I.
Tema 2. Bseoenue ¢ R u RStudio

YcranoBka R um RStudio; ommcanue KoHCOJIBHOTO uHHTEpdeiica; 3arpyska u
aktuBaius 6ubnuorek R; Tumel nanHpx B R 1 nmporpamMmmupoBanue nepeMeHHbIX; 0a30BbIe
MaTemMaTuiyeckue (QyHKMM B R; co3manwe monb3oBaTenbckux GyHkmii B R u
MOJIKJIFOUEHHE T0JIb30BATEIIbCKUX OMONMOTEK; JOTUYECKUE KOHCTPYKIIMU M YCIIOBHBIE
orepaTopsl B R; ciocoOb! uTeHUs1/3anuc B R TaHHBIX pa3InuHbIX (OpPMATOB.

Tema 3. ITocmpoenue cpagpuxoe pynxuuii ¢ R, MS Excel.

YucnoBbie GYyHKIIUN UX CBOMCTBA U cTIOcO0BI 3aaanus. ['paduk ¢pynkimu. CroxxHas
u oOpatHas (QyHKIUH. XapaKTepUCTUKH (PYHKIHMI: YETHOCTh H  HEYETHOCTb,
MEPUOANYHOCTH, MOHOTOHHOCTD, OTPAHUUYEHHOCTb.

Tema 4. Boiuucnenue npeoena pynkuyuu ¢ R, MS Excel.

[Ipenen uncnoBoit mocneaoBaTenbHOCTH. [Ipenen dbyHkMu Ha GECKOHEYHOCTH U B

touke. OTHOCTOPOHHUE TIpeieibl. beCKOHEYHO Masible U OECKOHEUHO OOJbIINE (PYHKIIUH.

[TepBrIil U BTOPOI 3aMeYaTENbHBIC IPEIEIIBI.



HenpepsiBHOCTh QpyHKIIMHN B TOuke. Touku paspeiBa GpyHkuuu. CBoicTBa QyHKIUH,
HEIPEPBIBHBIX HA OTpe3Ke. ACUMITOTHI rpaduKka PyHKIUH.

Tema 5. Botuucaenue npouseoonoii pynxuyuu 6 mouke ¢ R, MS Excel

[IpousBoanass u nuddepennuan GyHKUUU OJHOM MEPEMEHHON. DIaCTUYHOCTH
¢yHKUMU U ee npuMeHeHue. [Ipon3BoHbIE BHICITUX MOPSIIKOB.

JlokanbHbI 3KCTpeMyM (yHKIuU. Beimykisie (BorHytbie) ¢GyHKuMA. Touku
nepern6a. O01as cxema uccienoBanus GyHKUIKMK U TOCTpoeHus ee rpaduka. Hanbonbiiee
Y HauMEHblIee 3HaYeHUs HeMPEPbIBHOM (DYHKIIMU Ha OTPE3KeE.

Tema 6. Hucnennoe naxorcoenue onpedeeHHoz0 u HecoOCmeenno20 unmezpana 6 R,
Excel

Heonpenenennpiit unterpan. OmnpeneneHHblid uHTErpan. Popmyna HproToHa -
Jleitonunia. HecoOcTBEeHHBIE MHTETPAJIBI.

Tema 7. Onepayuu ¢ KOMRAEKCHbIMU YUCTIAMU U PeuleHUe al2edpauiecKux ypasHeHuil

Kommnekcubie uyucna. Pemenwe anreOpanueckux ypaBHeHUW. Boluucienue
apu(PpMETHIECKUX BbIPAKEHUH.

Tema 8. Ocnosbl pazpabomku RPUIOHCEHUN 8 UHCMPYMEHMAIbHOU cpede VBA

OcwnoBsr s31ka Visual Basic for Application. Coszganue dyukiwuii. [Tonstiue o0bekTa.
OcuoBHble 00bekTel MS EXxcel. Makpocel: Ha3HadeHHE, CO3JaHHE U PEAAKTHPOBAHHE.
Pa3paboTka moap30BaTeNbCKUX IUATOTOBBIX OKOH.

Tema 9. Onepayuu c mampuuyamu ¢ R, Excel

ApudmeTrnyeckue BEKTOPhl W JIMHEWHBIC OINEpaluu HaJad HUMHU. BekTtopHoe
npocTtpancTBO R". JInHeiiHas 3aBUCUMOCTh (HE3aBUCUMOCTb) CUCTEMBI BEKTOpPOB. bazuc u
pa3MEpHOCTh 7 BEKTOPHOrO MpocTpaHcTBa. KoopAuHAaThl BEKTOpa B JaHHOM Oasuce.
CkansipHoe mpou3sBeieHHe BeKTOpoB B R". J[IMHBI BEKTOPOB M Yrojl Mexay HUMHU B R
Onepauun Haa matpunaMu. Panr matpuubsl. OOpaTHas matpuna. PelieHne MaTpuUyHBIX
ypaBHeHu Buga AX=5.

Onpenenutenu u ux cpBoiictBa. [IpuMenenue omnpenenurteneid: 1) kputepuil He
BBIPOKJICHHOCTH KBaJpaTHON MaTpPHIIbl; 2) HAXOXKJICHHUE paHra MaTPHIlbl; 3) HAXOXKICHHUE

00paTHOM MATPHIIBI.



Tema 10. Pewenue cucmemeot nuneiinvix ypasuenuii 6 R, Excel

oOpatHo# MaTpulibl U MeToI0M ["aycca

Tema 11. Pewenue npuxknaonvix ’konomuueckux 3adau ¢ R, Excel

3a1a4u JIMHEHMHOTO nporpaMMHupOBaHUs B OKOHOMMKC!:

CoOcTBEeHHBIC 3HAUEHUSI U COOCTBEHHbBIE BEKTOPHI KBaIPATHBIX MATPHII.

MaKCHUMU3allus HpI/I6BIJII/I " ap.; TpAaHCIIOpPTHAsA 3aJiada, 3aga4da O Ha3HAUCHUAX.

5.2. Y4e0HO — TeMATHYECKHA TIIAH

Ounasn popma ooyuenusn | Quno-3aounas gpopma ooyuenus

Pemiennie cucrem nuHEHHBIX anreOpanueckux ypaBHeHHM Metojgam Kpamepa,

H&XO)KI[GHI/IG QJIACTUYHOCTH W APYIruXx MNpCACJIbHBIX BCIIMYMH B MHKPO3SKOHOMHKC,

MHHUMM3AIMUS  PACXOJIOB,

TpyroemkocTh B yacax
AyautopHasi padora
N HaunmenoBanue Cemuna Camoc Dopmrl
0 3aHATHS B TeKylero
TeM (pa3/aesioB) 001 pBI TOSITEN
n/m Bceero Jlex ’ UHTEPAKTU KOHTPOJISA
JUCIHHUILINHBI ast, B NpaKTH bHAA
15051 BHBIX yCIeBaeMoCTH
T.9.: YECKHE padora
dbopmax
3aHATHSA
B MS

I B 30 | 145 | - 14/5 14/5 16/25
Excel
BBenenue 8 R u

2 RStudio 18 8/4 - 8/4 8/4 10/14
[Toctpoenue
rpaguKoB ]

3 Gynxumii B R, MS 8 4/1 4/1 4/1 417
Excel
Beruncienue AY/IUTOPHBIE

CaMOCTOSATCIbHBIC

4 npezaena GyHKIUU 4 2/1 - 2/1 2/1 2/3 paGorsL, Yeace o
B R’ MS Excel PEOICHUHU 3a1a4 Ha
Brruncienue MPaKTHIECKHUX
MPOU3BOHOU 3aHATHAX.

5 (YHKITAH B TOUKE B 12 6/3 - 6/3 6/3 6/9 Cobece10BaHms 110
R, MS Excel JIOMa IIIHIM
YucieHHoe I
HaXO0XKIEHUE

6 | ola O M 16 | 86 | - 8/6 8/6 8/10
HECOOCTBEHHOT'O
uHTerpana B R,

Excel
Onepanuu C

7 KOMIUIEKCHBIMU 4 2/1 - 2/1 2/1 2/3

YUCIIaMHA "




perieHue
anreOpanvdecKux
YPaBHECHUM.

OcHOBBI
pa3paboTku
8 | mpunoxxeHui B

HHCTPYMEHTAIBHO
i cpene VBA

8 4/0 - 4/0

4/0

4/8

Omneparuun c
9 | marpunamu B R,
Excel

18 8/4 - 8/4

8/4

10/14

Pemenne cucremMsl
JIMHEWHBIX
ypaBHeHUil B R,
Excel.

10

14 6/4 - 6/4

6/4

8/10

Pemenne

11 | MpUKIATHBIX
DKOHOMHYECKHUX
3amad B R, Excel

12 6/3 - 6/3

6/3

6/9

B 1ICJIOM o
JUCILUILINHE

144 | 68/32 - 68/32 68/32

76/112 KonTtponbHsie
paboThI

Hrtoro B %

100%

5.3. Conep:kaHue CEMHHAPOB, MPAKTUYECKUX 3aHATHH

Ounasa popma odyuenusn

HanmeHoBaHHE TeM
(pa3nesioB) TUCHMILIUHBI

IlepeyeHb BONPOCOB sl 00CYKIEHUS
HA CEMHHAPCKHX, MPAKTHYECKUX
3aHSATHUIX, PeKOMEH/IyeMble
HCTOYHHUKHU U3 pa3aesion 8,9
(yka3biBaeTcsl pas3jies U NOPSAKOBbIN
HOMEP UCTOYHHMKA)

®opMbI IPOBEIEHUSA
3aHATHH
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1. Beenenue B MS Excel

Beeneune B EXxcel, BBox maHHBIX H#
dopmyn B siueiiku pabouero Jucra
Opranuzanust CCbUIOK. JIEMEHTapHbIE
¢ynkun. Berpoennsie pynkunn MS
Excel u ux npumenenue. Jlorndyeckue
¢yskun. OyHKINU TPOTHO3UPOBAHHUS.
(Excel).

OyHKIUS TTOMCKA TaHHBIX B HEKOTOPOM
muanazone ([TIPOCMOTP, BIIP, ITIP)
[IpocTele W  CIOXHBIE  TPOLECHTHI.
@unancoseie pynkuuu. (IIC, BC, IIT,
CTABKA, KIIEP). (Excel).

CBoaHble  TAONHUILI, KOHCOJHIALMS,
bunbTp, pacIIMpEeHHbBIN bunbTp,
dbyukuu /1. (Excel).

Pexomenoyemvie ucmounuku. [8.2]
®ynkuuu nporsozuposanus. (MS Excel).
OyHKIUS TTOWCKA JaHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP)
(MS Excel).

®uHaHCOBbIE byHKIMH (OCIUIT,
MPIUIT, OBLIAOXOMA, OBILUITIAT).
(MS Excel). Ilian moraiieHus: KpeauTa.

Pexomenoyemvie ucmounuku:[8.2, 8.4.,
8.5]

Pemenue 3a1ay B
WHTEpakTUBHOU  (opme,
poBepKa
CaMOCTOATEIBHOM PabOTHI
u pa3bop OIINOOK,
BBINIOJIHEHUE AYJUTOPHOTO
3aJjaHus

2.Beenenue B R u Rstudio

VceranoBka R w  RStudio; onmcanme
KOHCOJIbHOTO HMHTep(elica; 3arpy3ka u
akTuBanmsa OuOinmorek R; 0a3oBble
MareMmarnueckue GyHKuu B R.
Co3aanue Mojab30BaTeNbCKUX (PYHKITUN B
R ¥ moaxiroueHue Mmojib30BaTeIbCKUX
OHOIHOTEK.

Pexomenoyemvre ucmounuku: [8.1]

Tunel qanHeix B R. 3amanvue BEKTOpoB
(RStudio).

YcaoBHBIE  OTIEPATOPBI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,

8.5]

U OmepaTopsl

Pemnrenue 3a1a4 B
WHTEpPaKTUBHOW  (opme,
MpoBepKa

CaMOCTOSITEIHHOU PabOThI
u pazbop OmuooK,
BBITIOJIHEHHE ayJJUTOPHOTO
3aJJaHus

3.IToctpoenre  rpadukoB
¢byukmumii B R, MS Excel.

[Toctpoenue rpadukoB ¢pyukmuii B R, MS
Excel. TIpuGnumxeHHOE  BBIYMCICHHE
noBeeHus (QyHKIMA BOIM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOEHHE HAKJIOHHBIX acuMOTOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3az1a4 B
WHTEpPaKTUBHOW  (opme,
MpOBEpPKa
CaMOCTOSITENIBHON pabOTHI
u pa3bop OILINOOK,
BBITIOJTHEHUE ayJUTOPHOTO
3aJaHHs
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4.BbruuciieHue npeaena
¢ynkumu B R, MS Excel.

Beruncnenue npenena pyakmuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3anay B
WHTEPAKTUBHOU (opMme,
poBepKa
CaMOCTOATEIBHON PabOTHI
1 paz00p OMMOOK,
BBITIOJTHEHUE ayTUTOPHOTO
3aJlaHus

5.Berancinenune
MIPOU3BOIHON (YHKIUU B
touke B R, MS Excel

[Tpubnmxennoe BBIUMCIICHHE
IPOU3BOIHOM (DYHKIIMHU B 33/1aHHOM TOUKE
B R, MS Excel.

MOHOTOHHOCTP M TIOMCK JIOKQJIBHBIX
skcTpeMyMoB ¢ynkimn B R, MS Excel
YucneHHOE HCCIEI0BAaHUE BBIMYKIOCTH
(GyHKIMM U NTOUCK ee Tovek rnepernda B R,
MS Excel.

[lonHoe  4mcneHHoe
¢yukuuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1, 8.2,
8.4., 8.5]

HCCICIO0BAaHUC

Pemenne 3anau B
WHTEPAKTUBHOU (hopMme,
IIpOBEpKa
CaMOCTOSITEIbHON pabOThI
1 paz0op OmmoOoK,
BBITNIOJIHEHHE ayIUTOPHOTO
3a1aHus

6.UucineHHoe HaxOXJIECHHE
OTIPEJIENIEHHOTO u
HECOOCTBEHHOTO0 HWHTErpaa
B R, MS Excel

YucaeHHOE HAXO0KICHUE OIPEICICHHOTO
1 HECOOCTBEHHOT0 MHTerpana B MS
Excel

Pexomenoyemvie ucmounuxu:[ 8.2, 8.4.,
8.5]

Pemenne 3amau B
WHTEpaKTUBHOU popme,
IpoBepKa
CaMOCTOSITEIbHON pabOThI
1 paz0op OmmoOOoK,
BBITIOJTHEHHE ayIUTOPHOTO
3ajaHus

7. Omneparuun C
KOMILJIEKCHBIMH YHCTIAaMH U
perieHue  anreOpanvdecKux
YpaBHEHUU.

KommiekcHble uncna. Pemenne
anreOpanvecKux ypaBHCHHH.
Boruncnenue apudmernyeckux
Beipakenuii (B R, MS Excel).

Pexomenoyemvie ucmounuxu:[8.1, 8.2,
8.4., 8.5]

PaboTa c yueOHoOMI
nuteparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATUA. Brinonnenue
JOMAIIIHUX 3a/IaHuM K
KaXXJOMY 3aHSITHIO.

8.  OcHOBBI  pa3paboOTKH
MPUIIOKECHUIA B
WHCTPYMEHTAILHON  cpelie

VBA

Co3znanne MmakpocoB u ¢pyHKIUN B VBA.
(Excel).

Co3nanue GopMbI Ha TpUMEpe
sKoHOMHU4YecKoi 3amaun B VBA (EXxcel).
Pexomenoyemvie ucmounuxu: [8.2]

PaboTa c yueOHoM
nuteparypoi. Pemenue
TUTOBBIX 3a7a4. Pa30bop
BOIIPOCOB I10 TEME
3aHATUA. Brinonnenue
JOMAIIIHUX 3a/IaHuH K
KaXXIOMY 3aHSTHIO.

9. Oneparnuu ¢ MaTpUIlaMH B
R, MS Excel

Anrebpa MaTpHll, UMIOPT, IKCIIOPT
naHHbIX U3 R B MS Excel.

CoOcTBEHHBIE 3HAYEHHS U COOCTBEHHBIE
BEeKTOPHI MaTpull. KBagpaTtudynasie (opMsI
(R).

Bextops! u aeiictBus Hag HumH (B R, MS
Excel).

Pexomendyemvie ucmounuxu: [8.1, 8.2,
8.4., 8.5]

Pabota ¢ yueGHOMI
nureparypou. Pemenue
TUIOBBIX 3a71a4. Pa36op
BOIIPOCOB I10 TEME
3aHATHA. BeinonHenue
JIOMAILIHUX 3a/laHui K
KaXJOMY 3aHATHIO.
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10. Pemenue cucremsl
JUHENHBIX ypaBHEHUH B R,
MS Excel.

Pemenrie MaTpU4HBIX ypaBHEHUN
(meronom oOpatHO Matpuibl, Kpamepa,
I'aycca (B R, MS Excel).

Pemienne MaTpuyHBIX ypaBHEHHUU
(meronom oOpatHO# Matpuibl, Kpamepa,
I'aycca (B R, MS Excel). Dxonomuko-
MaTeMaTH4ecKas MOJIENb
MEXOTpacieBoro damxanca (MOJIEIb
«3atpatsl-Bointyck»). Marpuunoe
ypaBuenue (B R, MS Excel).
I'paduueckuit Mmeros pereHus 3anaqy
JUHENHoro nmporpamMmmMmupoBanus (B R, MS
Excel).

Pexomenoyemvie ucmounuxu: [8.1, 8.2,
8.4., 8.5]

Pabora c yueOGHOI
aureparypou. Pemenue
TUTIOBBIX 3a7a4. Pa3bop
BOIIPOCOB I10 TEME
3aHsATHS. BeinosiHeHne
JIOMAIIHUX 3aJaHuil K
KKJIOMY 3aHSTHIO.

11.Pemienne  npuKIIagHBIX
SKOHOMMYECKHNX 3a7a4d B R,
MS Excel

JInneliHOE TpOrpaMMHUPOBAHUE
(Cummiekc-meTo, 3a1a4a o
MIPOU3BO/ICTBE, TPAHCIIOPTHAA 3a/1a4a U
3aja4a o HazHaueHusx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

PaboTa c yueOHo#
nureparypou. Pemenue
TUTIOBBIX 3a7a4. Paz0op
BOITPOCOB T10 TEME
3aHATHA. BEIMosHeHNE
JOMAaNIHUX 3aJIaHUuM K
KOKJIOMY 3aHSITHIO.

Ouno-3aounan popma odyuenusn

HauMenoBanue tem

IlepeyeHb BOPOCOB Il 00CYKIEHUS

®opMbI IPOBEIEHUSA

(pa3nesioB) TUCHMILIUHBI HA CEMMHAPCKHUX, MPAKTHYECKHX 3aHATHIA
3aHATHAX, PpEKOMEH/IyeMble
HCTOYHUKHU U3 pa3aesios 8,9
(yka3pIBaeTcsi pa3jiesa U NOpsAKOBbI
HOMeEpP MCTOYHHUKA)
1.Beenenue B MS Excel Bgenenne B Excel, Beon nanHbIX U Pemenue 3amay B
dopmyI B siueiiku pabouero Jucra UHTEPAKTHUBHOH  (opme,
Opranm3anus CChUIOK. DJEMEHTapHBIC | IPOBEpKa
dbynakuu. Berpoennsie Gynkunm MS CaMOCTOSITEIHHOU PabOThI
Excel u ux npumenenue. Jlormueckue u pazbop OImHuOOoK,

bynkuynn. OyHKIUH TPOTHO3UPOBAHHS.
(Excel).

OyHKIMS TOUCKA JaHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, ITIP)
[Ipoctble u  CHOXKHBIE  MPOLIEHTHI
®unancoseie Qynkuuu. (IIC, BC, IIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
®ynkipn nporHozupoanus. (MS Excel).
OyHKIMS TIOWCKA JTAaHHBIX B HEKOTOPOM
muanazone (IIPOCMOTP, BIIP, I'TIP)

(MS Excel). ®wunancoBsie ¢dyHKIIMN
(OCIUIT, TIPIUIT, OBIIOXO/L,
OBLIITJIAT). (MS  Excel). TIlnan
MOTAIlICHUS KPETUTA.

Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

BBIIIOJIHCHHUE aYAUTOPHOI'O
3aJaHus
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8.5]

2.Beenenue B R u RStudio

Veranoska R u  RStudio; omnwmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akTuBanusa OuOimorek R; 0a3oBble
matematnueckue Gpynkuuu B R. Co3nanue
noJib30Barenbckux GyHkouii B R u
MIOJIKJTFOUCHUE MIOJIE30BATEIIbCKUX
OnbIMOTEK

Pexomenoyemvie ucmounuxu. [8.1.]
Tunel nanueix B R. 3amanue BeKTopoB
(RStudio). YcnoBHbIe oniepaTtopsl U
omnepatopsl nukia B R (RStudio).

Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemenue 3a1ay B
WHTEpakTUBHOU  (opme,
poBepKa

CaMOCTOATEIBHOU PabOTHI
u pazoop OmuOOK,
BBIINIOJIHEHUE ayJIUTOPHOTO
3aJjaHus

3.Iloctpoenne  rpaduxon
¢bynkuumii B R, MS Excel.

[Moctpoenue rpaduxoB ¢pynkmii B R, MS
Excel. IIpubnmxeHHOE  BBIYHCIICHHE
noBefeHuss (QYHKUMHA BOMUM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MMOCTPOEHHE HAKIOHHBIX acHUMINTOT B R,
MS Excel.

Boruncnenue npenena gyaknuu B R, MS
Excel.

Pexomendyemvle ucmounuxu. [8.1., 8.2.]

Pemenne
WHTEPaKTUBHOU
IIpoBepKa
CaMOCTOSITEIbHOIN pabOTHhI
u pazoop omuooK,
BBITNIOJIHEHHE ayIUTOPHOTO
3a1aHus

3amaq B
dbopwme,

4 .Brelyuciaenue npejaena
¢byukuu B R, MS Excel

Breruucnenue npenena gynknuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemnrenue 3a1a4 B
WHTEpPaKTUBHOW  (opme,
MpoBepKa
CaMOCTOSITEIHHOU PabOThI
u pazoop OmuoOoK,
BBITIOJIHEHHE ayAUTOPHOIO
3aaHus

5.Brruucienue
MPOU3BOTHON (PYHKIIMU B
touke B R, MS Excel

[Tpubnmxennoe BBIYHCJICHHE
MIPOU3BOTHOM (DYHKITUHY B 3aJaHHOM TOYKE
B R, MS Excel. MOHOTOHHOCTbL M ITOHCK
JIOKaJbHBIX AKCTpEeMyMOB (QyHKIHH B R,
MS Excel YucieHHOe WHCCIEIOBAHUE
BBIYKJIOCTU (DYHKIIUU U MOUCK €€ TOYEK
nepernba B R, MS Excel. Tloanoe
YHCIIEHHOE HcclieoBanrne GyHKIuH B R,
MS Excel

Pexomenoyemvie

8.2.,8.4., 8.5]

[8.1,

UCMOYHUKU.

Penrenue 3agau B
MHTEPAaKTUBHOU opme,
poBepKa
CaMOCTOSITEIbHON pabOThI
1 paz0op OmMooK,
BBITIOJTHEHHE ayIUTOPHOTO
3aaHus

6.qI/ICJ'IeHHOC HaXO0XIACHHUC
OMpCACIICHHOT'O u
HCCO6CTBCHHOFO HHTCIrpajia
B R, MS Excel

YucneHHOe HaX0XKIEHUE OMPEICTIEHHOTO
U HECOOCTBEHHOTO MHTEerpana B MS
Excel

Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

8.5]

Pemenue 3amau B
WHTEPAaKTUBHOU (opMe,
MpoBepKa
CaMOCTOSITEIHbHON pabOThI
U pa3dop omuooK,
BBHITIOJTHEHHE ayIUTOPHOTO
3a1aHUs

7.0nepaunn c
KOMIUIEKCHBIMU YUCJIaMU U
peleHne  anredpanyecKkux
YPaBHEHUHU.

KommnnekcHele uncna. Pemenne
areOpanyeckux ypaBHEHHH.
Brruncnenue apugmeTnyeckux
BbIpakeHuil. CoOCTBEHHbIE 3HAYCHUS U

PaboTa ¢ yuebHoOM
aureparypou. Pemenue
TUIOBBIX 3a71a4. Pa36op
BOIIPOCOB I10 TEME
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COOCTBEHHBIE BEKTOPBI MATPHII.
Ksanparuunsie popmel (R). Bekrops! u
nevicrBus Hax Humu (B R, MS Excel).
Pexomenodyemvie ucmounuxu: [8.1., 8.2.,
8.4., 8.5]

3aHATUd. BeinosiHenue
OOMAIHUX 3aJaHNi K
KaKJI0MY 3aHATHIO.

8.0cHOBBI pa3paboTKu
MIPUIIOKEHUAN B
MHCTPYMEHTAIBHOW  Cpele
VBA

Coznanue makpocoB 1 ¢pyHkuuii B VBA.
(Excel).

Co3nanue Gpopmbl Ha IpUMEpe
skoHoMuYeckoii 3amaun B VBA (Excel).
Pexomendyemvre ucmounuxu: [8.2]

PaboTa c yueOHo#
nureparypoi. Pemenue
TUTOBBIX 3a7a4. Pa3z0op
BOITPOCOB I10 TEME
3aHATHA. BeImorHeHne
JOMAaIIHUX 3aJaHui K
KKJIOMY 3aHSTHIO.

9.0mnepanuu ¢ MaTpullaMu B
R, MS Excel

Anrebpa MaTpul, UMIOPT, SKCIOPT
nannbix 13 R 8 MS Excel.
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
8.4., 8.5]

PaboTa c yueOHo#
nureparypou. Pemenue
TUTIOBBIX 3a7a4. Paz0op
BOITPOCOB T10 TEME
3aHATHA. BeITomHEeHNE
JOMAaNIHUX 3aJIaHui K
KKJIOMY 3aHSTHIO.

10.Pemrenne CHUCTEMBI
JUHENHBIX ypaBHEHHH B R,
MS Excel.

Pemrenne MaTpuyHBIX ypaBHEHH
(meronoMm oOpatHoit MaTpuisl, Kpamepa,
l'aycca (8 R, MS Excel). 9xonOoMuKO-
MaTeMaTH4ecKass MOJIeNb
MEXOTpacieBoro damanca (MOJIEIb
«3atpatsl-Beimyck»).

Martpuunoe ypaBHeHue (B R, MS Excel).
JIuneitnoe MPOrPaMMHUPOBAHHE
(Cumrutekc-meTo I, 3amaya 0
MIPOU3BOJICTBE, TPAHCHOPTHAsl 3ajada U
3agaya o HasHauenmsax) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
8.4., 8.5]

Pabora ¢ yueOHoit
nureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz0op
BOITPOCOB T10 TEME
3aHATHA. BeITTorHeHNe
JOMAaNIHUX 3aJaHui K
KKJIOMY 3aHSATHIO.

11.Pemenne  mpuKIIaIHBIX
SKOHOMHMYECKHUX 3a7a4 B R,
Excel

JIuHeitHoe mporpaMMHUpOBaHUE
(Cummiekc-meron, 3a1a4a o
IIPOM3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U
3agada o HasHauenusx) (MS Excel).
Pexomenoyemvie ucmounuxku: [8.3, 8.4.,

8.5]

PaboTa c yueOHoM
nuteparypoi. Pemenue
TUIOBBIX 3a7a4. Pa30bop
BOIIPOCOB I10 TEME
3aHATUA. Brinonnenue
JOMAIIIHUX 3aJIaHuM K
KaXXIOMY 3aHSTHIO.

6. Ilepeyenb yueOHO-METOANYECKOT0 O0ecleYeHUs1 JIsi CAMOCTOSITEILHOI PadoThI

Oﬁy‘l AINUXCA IO JTUMCIHUILINHE

6.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TUCIMUILIMHBI,

(¢ opMbI BHEAYAMTOPHOM CAMOCTOATEIbHOU PA0OTHI
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HaumeHnoBanue TeM
(pa3ae/ioB) AUCHMILINHBI

Ilepeyenb BONPOCOB,
OTBOAUMBIX Ha
CaMOCTOSITEIbHOE OCBOCHHE

®opMbI BHEAY IUTOPHOM
CaMoOCTOSITeIbHOM PadoThl

Bgenenue B MS Excel

Jlornueckue byHKIUH.
OyHKIUA  NIPOTHO3UPOBAHMS
(POCT, TEHAEHLIMA).
Bpluncnenue Ha4MCIEHHH 110
BKJIAJaM W BBIUIAT 11O
KpeauraM, IIaH IOTalleHUs
KpeauTa.

— Pemenue 3anau B MS Excel;

— paboTa ¢ TEKCTOM JIEKLUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS;

— U3YyYEHHE PEKOMEHJIOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHSITHSIM;

- BEITIOJTHEHUE JOMAIITHUX 3aJaHHH;

- BBIIIOJTHEHHUE 3aJaHHi

KOHTPOJIBbHON pabOTHI

Bgenenune B R u RStudio

Tune! 7adHEIX B R 1

MPOrpaMMHUPOBAHUE TTEPEMEHHBIX,

JIOTUYECKHUE KOHCTPYKLIMU U
YCIIOBHBIEC OTIEpaTopsl B R;
CcrocoObI UTeHns1/3amucu B R
JAHHBIX PA3JINYHBIX (OPMATOB.

— Pemenue 3amau B R;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3doop
BOTIPOCOB I10 TEME 3aHSTHS;

— U3y4YE€HHUE PEKOMEHJOBAHHBIX K
3aHATUIO JTUTEPATYPHBIX
HCTOYHUKOB;,

- MOATOTOBKA K CeMI/IHapCKI/IM 158
HpaKTI/I‘-IeCKI/IM 3aHATUAM,

- BBITIOJIHEHUE JOMAIITHUX 3aJaHNH;

- BBIIIOJIHEHUE 3aJaHUu

KOHTPOJIBHOU PabOTHI

[TocTpoenue rpadgukon
¢byukuui B R, MS Excel

XapakTepucTUKH (HYHKITAN:
YETHOCTh U HEYETHOCTD,

— Pemenne 3agau B R, MS Excel;
— paboTa C TeKCTOM JICKITH, pa3oop

HEePHOINIHOCTH, )
BOIIPOCOB I10 TEME 3aHSTHS;
MOHOTOHHOCTb,
OTPAHHYEHHOCTD, U3y4eHUE PEKOMEHIOBAHHBIX K
3aHATHIO JINTEPaTyPHBIX
HCTOYHHKOB,;
- IOATOTOBKA K CEMUHAPCKUM H
NPAaKTHYECKUM 3aHATHSM;
- BBINIOJTHEHHE JIOMAIIHUX 3a/IaHHH;
- BBITIOJTHEHHE 3a/ITaHUI
KOHTPOJILHOH PaOOTHI
Brruucnenue npenena Bbeckoneuno MaJible ¥ | — Pemenue 3anau B R, MS Excel;
¢bynkiuu B R, MS Excel OECKOHEYHO OosbIINe

¢byukuuu. IlepBblii u BTOpOH
3ameyvaresibHbIE MPEIebl.

HenpepsiBHOCTh  (DyHKIMM B
TOUKE. Touknu paspbiBa
byHKIUH.

— paboTa C TEKCTOM JICKIIH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS;

— U3y4YEHHE PEKOMEHOBAHHBIX K
3aHATUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHUSAM;

- BBINOJIHEHHE IOMAITHUX 33/1aHU;

- BBITIOJIHEHHE 3aJaHUN

KOHTPOJILHON paboThI

Brruucnenne
MIPOU3BOIHON PYHKIIMHU B

ONacTUYHOCTh (PYHKIMM U ee

NNPHUMCHCHUC.

— Pemenne 3anay B R, MS Excel;
— paboTa ¢ TEeKCTOM JICKIIUH, pa30op
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touke B R, MS Excel

Haubonbimiee ©“  HauMmeHblllee
3HAYCHUS HETMPEPHIBHON QPYHKITUH
Ha OTpPE3Ke.

BOITPOCOB 110 TCMC 3aHATUA;

— U3y4YEHHE PEKOMEH/JIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;

- BEITIOJIHCHUE JOMAIITHUX 3aJaHNMH;

- BBIIIOJIHECHUE 3aJaHuN

KOHTPOJIBHON pabOThI

YucaeHHOE  HaAXO0XKICHHE
OTIPEIETIEHHOTO i
HECOOCTBEHHOI'O
unterpana B R, Excel

Heomnpenenennslii  uHTETpan.
dopmyiia Herorona -
JleiibHMLA.

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3doop
BOIIPOCOB I10 TEME 3aHATUS;

— U3y4YeHHE PEKOMEHIOBAHHBIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPaKTUIECKUM 3aHATHUSIM;

- BBINIOJIHEHHE JOMAaITHUX 3aJJaHHi;

- BBITIOJTHEHHE 3aJIaHUH

KOHTPOJIBbHON pabOThI

Onepanunu c
KOMIIJICKCHBIMHA YHCJIaMU U
perieHue anreOpandecKux
ypaBHEHUU

Brruucnenue byHKIMi
KOMIUIEKCHOT'O IEPEMEHHOTO

— Pemenne 3amau B R, MS Excel;

— paboTa C TeKCTOM JIEKIH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS;

— U3y4YeHHE PEKOMEHOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHIM;

- BBINIOJTHEHHE JOMAaITHUX 3aJJaHHi;

- BBINIOJTHEHHE 33/1aHui

KOHTPOJIBHON pabOTHI

OcHoBBI pa3paboTKku
MPUIIOKECHUIA B

MHCTPYMEHTAJILHOM cpeie
VBA

OcnoBbl s3bika Visual Basic for

Application. Pa3paboTka
MOJIb30BATEIBCKAX  JIHATIOTOBBIX
OKOH.

— Pemenune 3agau B R, MS Excel;

— paboTa C TEKCTOM JISKIH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS;

- U3yYCHHE PEKOMEHIOBAaHHBIX K

3aHSATHUIO JINTEPATYPHBIX

- IOJITOTOBKA K CEMHUHAPCKUM U
NPAaKTUYCCKUM 3aHSATHUSM;

- BBIIIOJIHEHHE JIOMAITHUX 3a/IaHUH

Onepam/m C ManI/II_IaMI/I B
R, Excel

Bekropnoe mpoctpancTso R".
JInHelHas 3aBUCUMOCTD
(HE3aBUCUMOCTH) CHCTEMBI
BEKTOPOB. ba3uc u pasmepHOCTh 7
BEKTOPHOTO MPOCTPAHCTBA.

— Pewenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIHH, pa3oop
BOIIPOCOB I10 TEME 3aHATHUS;

— HU3Y4YCHUC PCKOMCHAOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHHUKOB,

- IOATOTOBKA K CCMHUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM

- BBIIIOJITHCHUEC JOMAIITHUX 3a,[[aHHf/'I;

- BBIIIOJIHEHHUE 3aJaHui
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KOHTPOJILHON paboThI

Pewrenne CUCTEMBI
JIMHEWHBIX YpaBHEHUN B R,
Excel.

CoOCTBEHHBIE
COOCTBEHHEBIE

3HA4YCHUA u

KBaJIpaTHBIX MaTPHII.

BEKTOPBI

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIHH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS;

— U3YyYE€HHE PEKOMEHJIOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;

- BEITIOJIHCHUE JOMAIITHUX 3aJaHNMH;

- BBIIIOJTHEHUE 3aJaHHi

KOHTPOJIBbHON pabOTHhI

Pemenne NIPUKIaAHBIX
JKOHOMMYECKHX 3a71a4 B R,
Excel

Haxoxneuue

3JACTUYHOCTH U
JIPYruX TMpPENeTbHBIX BEJIUYUH B
MHKpPOSKOHOMHKE. TpaHcrnopTHas
3a/1a4a, 3a/1a4a O Ha3HA4YCHMSIX.

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIINH, pa3doop
BOTIPOCOB I10 TEME 3aHSTHS;

— U3yYEHHE PEKOMEH/JIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHATHSM;

- BEITIOJTHEHUE JOMAIITHUX 3aJaHNH;

- BBITIOJTHEHNE 3aJaHUH

KOHTPOJIBHOU PabOTHI

6.2. Ilepeyenb BONPOCOB, 3aJaHNI, TeM JJsl MOATOTOBKHU K TeKyIIEMY KOHTPOJIIO

Ilpumepnoie 6onpocel K KOHMPOILHBIM padomam

1. Kak paborator ¢punancossie ¢pynkuuu B Excel (IIC, bC, CTABKA, KIIEP, TUIT

u 11p.)? Kakoii CMBICTT UMEIOT OHM U UX apTyMEHTHI?

2. Kax moctpouts rpaduk ¢pynkiuu B Excel/R?

3. Uto Takoe mpeaent YucIOBOM MOCISA0BATEILHOCTH, TIpeaea (YHKIIMN B TOYKE, HA

O0eckoneuynoctn? Kak BBEIYHMCIHTH npeaci, HCIIO0Jb3ysd BBIYHMCIUTCIIBHBIC BO3MOKHOCTHU

Excel/R?

4. Yro Takoe acumnToTa rpaduka pynknuu? Kak HaiiTH acMUMITOTH (aHATUTUIECKU

u B Excel/R)?

5. Uro Takoe mpousBomHas (yHKuuu? Kak BBEYMUCIUTH MPOU3BOIHYIO C IMTOMOIIBIO

dbopmyn urciieHHoro quddepeHupoBaHus ?
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6. Kakue QyHKIMM HA3BIBAIOTCS MOHOTOHHBIMH Ha MpoOMeExyTke? UTo Takoe TouKa
JoKanbHOro 3KcTpeMyMma ¢yHkuuu? Kak uccienoBaTh (yHKUHMIO HA MOHOTOHHOCTb U
IKCTpeMyMbI (aHauTHYeCKU U B EXCel/R)?

/. Kakue (yHKIIMU HA3bIBAIOTCS BBIMYKJIBIMU M BOTHYTHIMU Ha mpoMexyTke? YUto
Takoe Touka nepernda pynkuuu? Kak uccienoBaTh (PyHKIUIO Ha BBIYKIOCTb U TOYKHU
neperu6a (anaaurnyecku u B Excel/R)?

8. Uro Takoe  HeompeAeNEHHBIM  WHTErpayl,  ONPEACIEHHBIM  HMHTErpal,
HecoOCTBeHHbIM uHTerpan? Kak BBIYHCIUTH ONpeesEéHHbIN/HECOOCTBEHHBIH MHTErpall B
R?

9. Ilo xakuM MpaBuIaM BBITIOJHSIOTCS ONIEpalliy HaJl MaTpuliaMu (apudMeTHIecKue,
TpaHcnoHupoBaHue)? Yto Takoe oOpaTHast MaTpUIIa U AJI1 KAKUX MaTpPUIl OHA CYIIECTBYET?
Kak BBIMOTHUTB CIIOKEHWE, BRIYUTAHUE, YMHOKEHHUE, TPAHCTIOHUPOBAHUE U HAXOXKJICHUE
obpatHo# matpuiibl B Excel/R?

10. YUto Takoe ompenenutenb Marpuilpl? Kak HaliTH ompenenuTesnb MaTpUIbl B
Excel/R?

11. Yo Takoe cuctemMa JIMHEHWHBIX alredpanyeckux ypaBHeHUNU? CKOJIbKO perieHui
U B KaKuX ciaydasx oHa MoxkeT uMeTh? Kak pemuts CJIAY B Excel/R?

12. Kak pemnts MaTpudHoe ypaBHenne Buga AX=B i XA=B B Excel/R?

13. Kak ompeneneHbl JUHEHHBIE Omepanuud Haj apuhMETUYECKUMHU BEKTOPaMH,
CKaJsipHOE TPOU3BEJCHHE BEKTOPOB, MOAYJIh BEKTOpa, Yroil Mexay Bekrtopamu? Kak
BBHITIOJTHUTD JIMHEWHBIE OIMEpaIlii, BBIYUCIUTH CKAISIPHOE MPOU3BEICHNE, HANTH MOIYIh
BEKTOPA, HAWTH yToJI MeX 1y BekTopamu B Excel/R?

14. UYto Takoe coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIE BekTopa MaTpuilbl? Kak HailTh
cOOCTBEHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOpa MaTpHIIbl B R?

15. Yro Takoe 3amada JUHEWHOro mnporpammupoBanus? Kak pemuTs 3amady

JUHEWHOTO TTporpamMmmupoBanus B Excel/R?
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Ilpumeput 3a0anuit KOHMPOALHHIX padom

3aganus MOKHO BBINOJHHUTE Kak B Excel, tak u B R-studio
Ilpumep 1
1. IIpoBecTu nosHOE UccaeAOBAHUE U MTOCTPOUTH Tpaduk PyHkuu y = f(X).

Haiitn HanGosnbliee 1 HauMeHblee 3HaUeHHs PyHKIMK Ha oTpe3ke [—2;0] .
3
X® =2

f(x):m.

2. TlpoBecTH MoiHOE UCCNEOBaHUE U TOCTPOUTH Tpaduk PyHkuu y = f(X).

y=4x2-5x+6

3. C nomornipo puHAHCOBBIX (DYHKIIUH OMPEACIIUTh, KAKIUM JOJIKHO OBIThH
HavaJIbHOE 3HAYEHUE BKJIAJa MPH CIEAYIONINX yCIIoBUAX: cpok Bkiaaa (Kmep)— 18
MecsieB, oOynymiee 3naduenne Bkiana (be) — 11 500 nomnapos, rogosas
npoiieHTHas craBka (CtaBka) — 12,5%. JlonoaHUTEIbHBIC BIOKECHUS U U3BITUS HE
npou3BosATCA. [IpOIeHThl HAUUCTSIOTCS eKeKBapTaabHO. OTBET JaTh C IBYMS
3HaKaMU MOCJIE 3aIATOH.

Ilpumep 2
1. I/ISBGCTHO, 4YTO KOMITaHHA OKA3bIBACT YCIIYI'H:
a=(3,7,1,5,-1,1,0,1,5,1,6, -5, 1, -2, 4, 0),
b=(-421-2,3,2672 —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).
JIJIst MX BBITTOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIIUE pecypchHI ai, bi, Ci. ITpu aToMm ecu 8;>0,
pecypc umeercs B Hamumuuu, ecid @i<0, TO OH HaxXoAUTCA B ayTcopcuHre. B 1memsax
MHOFO(i)aKTOpHOFO aHaJIn3a ACATCIIBHOCTHU KOMIIAaHHUHA HCO6XOI[HMO pacCcunuTaThb
CIIEAYIOLLIME BBIPAKECHUA
a)4a - 3b
b) 6@, p)*b + 4*p|*b
¢) 4(a, by*p - 6(b, p)*a - 3pI*p
2. BoccranoBuTe, Kakoe KOJHWYECTBO PECYpPCOB X1, X2, ..., Xg OBLJIO HCIIOJIB30BAaHO B

KOMITAHUHM IIPH BBIIIOJIHCHHMHM OCHOBHBLIX 3aJa4. H3BCCTHO, 4TO OJIA 3TOr0 HaJgo
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pPELIUTh CUCTEMY JIMHEWHBIX ypaBHEHUU. OTBET AJaUTE C TOYHOCTBIO J0 JIBYX 3HAKOB

rocie 3ansaTou. Pesynbrar nposepsre.

X1+ 8 x - X3+ 8 Xa -7 Xs+ 4 X -2 xi+ 2 xs= 518,42
X1+ 9 X+ 7 xs+ 10 xa+ 7 xs+ 6 X+ 8 X+ 2 Xs= 1325,72
X1 - X+ X3 -6 Xxa+ 9 xs+ 5 X -5 x1+ 3 xs= 238,28
X1 -9 x3+ 5 Xxs+ 3 Xt 7 X7 —  X8= -277,38

2 x — Xs+ 8 xa+ 6 x5+ 3 Xe+ 6 x+ 7 Xs= 672,06
X1 -9 X+ 4 X3+ xat+ 4 xs+ 10 x¢ -10 x+ 6 X< —66,24
X1+ X2 10 xs+ 8 xa+ 4 x5 4 xe+ x7 -6 xs=  -335,80
X1+ 10 X2 -9 x3 -9 X4 -9 X5+ X6 -7 X+ 3 Xs= 10,12

. I[J'ISI BBIITIOJTHCHUA OIITHUMAJIBHOI'O 6H3H€C-HHaHI/Ip0BaHHH Tpe6yeTc;1 pPeUINTDH

MAaTpUYIHOC YPABHCHUC IJISI OTBICKAHUWA MATPUILIbL X o 3aITaHHBIM MaTpHUIlaM A, Bu

nuaronansHoit exuanaHoil E: X(B1)A?=E. Pesyubrat nposepsre.

0 811 9 8 6 0 5 1 0 2 8 0 47 10 18
9 -2 1 -2 9 14 -18 12 6 4 2 7 513 1 O
13 6 11 1 1 18 9 -9 -14 2 -9-14 1-11 -9 -17

=15 -17 9 18-13 6 3 5 wu 12 -15 -2 9 17 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 0 16 16 2 7 3 -18 -14
0 117 6 1 13 -1-14 15 14 -14 -16 8 -1 -3 1
10 15 15-12 -2 4 -18 16 -11 8 -14 -19 11 -6 17 -11

. i1 BOCCTaHOBJIIEHMs YTPA4YE€HHBIX NApPOJIEHM BXOJa HAa NOPTAI OpraHU3aluu
TpeOyeTcsi HAaWTU C TOYHOCTHIO J0 3 JCCATHUYHBIX 3HAKOB COOCTBEHHBIC YHCIA U
coOCTBEHHbIE BEKTOpPHI MaTpuilbl A. [IpoBepUTh OPTOrOHAIBHOCTH MOJYYEHHOTO

COOCTBEHHOIO 0a3uca.

35 7 0 0 0 0 0 0
7 31 0 0 0 0 0 0
0 0 37 0 0 0 0 0
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 o 17
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5. 3aemmuk B3su1 B 0anke kpeaut B pazmepe 3400000 py6. Ha cpok 20 net. [IporienTHas
craBka 11,75%. IlepuonnuHocTe HauuciieHUs — pa3 B KBapral. Kakyro cymmy
OCHOBHOTO JI0JITA KJINEHT BBIIUIATHUT 3a nepBble 9 neT u 3a 11-i rox nepuona? OteeT
OKPYTJIUTE J0 KOTIEEK.

6. Jlns BBINOJHEHUS ONTUMAJIbHOTO OW3HEC-IJIAHUPOBAHUSL TpeOyeTcsl pPEeInTh
CJIEIYIONIYI0 33]]a4y JIMHEHHOT0 MPOrpaMMHUPOBAHUSA :

f(x1,x2) = 10x; — 30x; - max
X1+ 2x, =3
X1 —2x, <2
X1+ 2x, 56
X1 = 1
| x1,x, =0

Kputepuu 0an/bHOH OLEHKH Pa3THYHBIX (OPM TeKyILIero KOHTPOJISl yCIIeBaeMOCTH

KpI/ITepI/II/I OaJJILHOM OICHKH PA3JINYHBIX q)OpM TCKYHICTO KOHTPOJIA yCIICBACMOCTHU
coacpKarCa B COOTBCTCTBYHOINUX MCTOJUYCCKUX PCKOMCHIAIUAX llenap TaMCHTa
MaTCMaTHUKU.

/. ®OH/I OLIEHOYHBIX CPEeACTB /JIsl MPOBeIeHUsI MPOMEKYTOYHOMH aTTecTalun
o0y4arouuxcs no JUCHUNINHE

[lepeuenp KOMIIETEHLIMN C yKa3aHUEM WHIAMKATOPOB HX JOCTHMKEHUS B IPOLIECCE
OCBOCHHS 00pa3oBaTeIbHOM MpOrpaMMmbl coAepkuTcs B paszpene 2 «llepeueHb
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS 0Opa30BaTEIbHOM MPOrpaMMbl C YKa3aHUEM
WHANKATOPOB MX JOCTHIKEHUS U TUIAHUPYEMBIX PE3YJIbTATOB OOYUCHHUS 10 AUCITUTUIMHE.

TunoBbie KOHTPOJIbHBbIE 3aJaHNSI UJIM HHbIE MAaTePHUAJIbl, HEO0OX0AUMBbIE IJIf OLEHKH
HHAUKATOPOB A0CTHKEHUS KOMIIETEHU U, SHAHUUA U YMEHU I

HaumenoBanue IIpumeps! 3anannii 1J1s1 OLEHKU WHAUKATOPOB J0CTHKEHHsI KOMIEeTeH i
KOMIIEeTeHI Ml

YK-4 1. UcnoJib3yeT 0CHOBHBIE METObI M CPEACTBA NMOJTY4YeHHs, PeACTABICHNS,
Croco6GHOCTE XpaHeHUsI 1 00pabOTKH JaHHBIX.
HCIOJb30BaTh 3ananme 1.
MIPUKIIAHOE Cosnate B Excel snekrpoHHyr0 Tabnuily, CoaepKalyo JaHHBIE O Kypce eBpo
MPOrpaMMHOE (EUR) 3a mocnenuuit mecsi (3Ty HHGOPMAaIKIO MOKHO HAMTH Ha
oOecrieueHue npu oduuuansHoM caiite Coepbanka). IMmoptupoBath 3TH JaHHbIe B R B Bujie
pelIeHnn oObexTa Tuna data.frame.
npodeccrnoHaTbHBIX
3a1a4
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2. leMoHCTpHpYeT BJIaJICHH e naKeTamMmu

NMPUKJIAJAHBIX IIPOTPaMM.

npogeccuoHAIbHBIMH

3ananue 2.
C nomoinsto puHaHCOBBIX (pyHkumid Excel cocTaBuTh 1U1aH moramenus
kpeauta B pazmepe 500 Teic. pyod., B3sToro Ha 18 mecses o 16% rompoBeix
(TIpOLIEHTHI HAYUCIIAIOTCS ©KEMECSYHO) M BO3BPAIIAEMOTO PaBHBIMHU
TUTaTeKaMU B KOHIIE KaKJIOTO MECSIIIA.

3. Boioupaer Heo0X0aMMO€ MPUKJIATHOE MPOrPAMMHOE 00ecrneyeHue B
3aBHCHMMOCTH OT peliaeMoii 3a1a4u.
3aganue 3.

Saamst Bexropa a=(3,2,-4,0,4,5,0,-3,4,-4) b =(-3,5,4,2,3,0,-1,4,-2,3) ,
C= (0,0,4,-3,2,-5,6,—1,—4,1) . Beruucnuts 3Ha4eHHE BHIPAKEHHS

3(a,b)c—2(b,c)c+|a|b B Excel um B R.
4. Ucnob3yeT NPpUKJIAHOE MPOrPaMMHOE obecrneueHue 1Jsi peleHust
KOHKPETHBIX NMPUKJIAIHBIX 3a/1a4.
3ananmue 4.
Nmeercs nsate 3amanuii - A, b, B, I, Jl - u iate pabotaukos — I, 11, 111, 1V, V -
JUTSl KX BBITIOJTHEHUS. B Tabnuie ykazana mpuObLib, KOTOPYIO 00eCTIeUrBaET
KaXJIbIH 13 paOOTHUKOB MIPH BBHITIOJHEHNUN KaKJIOTO U3 3aJaHUH.

I I i v
A 18 30 20 18
b 13 18 10 17
B 10 16 11 10
r 19 25 18 17
i 14 18 22 20

Pacripenienuthb 3a1anus Mex 1y paOOTHUKaMH (OJTHO 3aaHHUE BBITIOJTHACTCS
OJIHMM Y€JIOBEKOM) TaK, YTOObI 00111ast MpUObLTH OT BHITIOJHEHUS 3aJaHUI ObLTa
HaunOoJiblel. B oTBeTe ykazaTh HaliIeHHYIO0 HanOOJIBIIYIO IIPUOBLIE.

I[TKH-2
CrocoOHOCTh
MIPUMECHSITh
MaTeEMaTHYECKHE
METO/IbI TS peIIeHUS
CTaHJIapPTHBIX
npodeccnoHaIbHBIX
3ajad4,
UHTEPIPETUPOBATH
MOJTy4YeHHBIE
MaTeMaTUUECKHE
pe3ynbTaThl

1. /JleMoHCTpUpYeT 3HAHUSI MATEeMATHYECKUX METO/10B, MPUMeEHsSIEMbIX B
MeHeIKMeHTe

3aganmue 5.
Haiitu B opunmansubix ucrounukax (Hanpumep, B PBK) undopmanmro o
CTOMMOCTH MHUHYTHI peKJIaMbl Ha T€JICBU3MOHHBIX KaHaJIaX BO BPeMs
tpancnsaiuu UM no ¢yrboiny 3a mocnennue 5 net. [IpoananuzupoBartsb
noJIydeHHbIE JaHHbIE. [[pOMILTIOCTpUPOBATh MOTy4YEeHHBIE PE3YIbTaTh
JUarpaMMOM.

2. IlpuMeHsieT MaTeMaTH4YeCKHe METOAbI M MOJAEJHU Il 000CHOBAHUS
NPUHATHS YIPABJEHYECKUX PelleHuid.
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3amanue 6.
CTpyKTypHas MaTpuIla TOPrOBIH TPEX CTPAH UMEET BUJI

(0,3 0,2 0,5)
A=04 04 0,3
Lo,s 0,4 o,eJ

(@; - mos1s1 TOProBoro OrOKETA, KOTOPYIO J-asi CTpaHa TPATUT Ha UMIIOPT

TOBApOB U3 i-0i cTpanbl). OnpeaeaTuTh BO3MOXKHbBIC OIODKETHI CTPaH, IpU
KOTOPBIX TOPTOBJIS OyeT coanancupoBaHHOM (0e31e(hUITUTHON) T KaKI0U
U3 CTpaH.

3. Copep:kaTeIbHO HHTEPNPETHPYET Pe3yJbTaThbl, MOJyYeHHbIE MPH
HCIOJIb30BAHMU MAaTeMaTHYeCKUX Mo/eJIei.

3aganue 7.
Kypc akmum B 2020 Toy coctaBisi:
01.01.2020 142 py6. 01.05.2020 154 py6. 01.09.2020 166 pyo.
01.02.2020 145py6. 01.06.2020 155 py6. 01.10.2020 166 pyo.
01.03.2020 147 pyo.  01.07.2020 161 py6. 01.11.2020 169 pyo6.
01.04.2020 151 pyo.  01.08.2020 165 py6. 01.12.2020 172 pyo6.

OnpenenuTh, KAaKOW THI 3aBUCHMOCTH 00JIe€ TOYHO OTIPEIEIsET OBEACHUE
[IEHHOW OyMaru — JIMHEWHBINA WU SKCIIOHEHITUATBHBIN, U, TPUMECHUB
COOTBETCTBYIOIIYIO (PYHKITHIO, PACCUUTATh IIPEAIIOIaraéMplii Kypc Ha
01.03.2021

Ilpumepsl munoewvix 3a0anuii

3aoaual. C nomompio GUHAHCOBBIX (PYHKIIUM ONMPEISTUTh, KAKUM JIOJDKHO OBITh
HavyaJbHOE 3HAUCHUE BKJIaJla TIPH CICIYIONINX YCI0BUIX: Cpok Bkiana (Kmep) — 3,5 rona,
oynymiee 3Hauenue Bkianaa (be) — 21 500 nommapos, rogoBast MpoICHTHAS CTaBKa
(CraBka) — 10%. JlononHUTENbHBIE BIOKEHUS U U3BATUA HE NPOU3BOAATCS. [IponieHThI
HAYHUCIIAIOTCS 10 TosryroausiM. OTBET 1aTh C ABYMS 3HAKAMHU TTOCTIE 3aISTOM.

3aoaua 2. Ilnomans nepBoro kpyra coctaisiet /60, Tuiomanas BTOPOTO Kpyra COCTABISET
20. C momomipto uHcTpyMeHTa [logbop mapamerpa onpeaenuTs BO CKOIBKO pa3 paamyc

MIEPBOT0 KpyTa OTIMYACTCS OT paJiyca BTOPOTO

3aoaua 3. Haiitn neppyo npousBogHyro QpyHkmun Y = 9X€* B Touke X = -1,5. OTBer
MPEICTaBUTh B BUAC JACCATUIHON Apodu ¢ TourocThio 10 0.001.

3aoaua 4. ]Ina bynkuum y = arctg(x + 2.5) — 0.25x Haigure:

1) opauHaTy ToukH niepecedeHus rpaduka ¢ ocbio Oy;
2) TOYKY JIOKQJIBHOTO MUHUMYMa,
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3) NoKaIbHBI MHHUMYM;

4) TOYKY JIOKQJTbHOT'O MAKCUMYyMa;

5) nokanbHBI MAKCUMYM.

Bce oTBeThI MpeAcTaBUTh B BUAE eCATUUHON qpobu ¢ TouHocTkio 10 0.001, nampumep,
1.234.

2500

— _roel -
In(L +100)

3aoaua 5. VI3BecTHa npenenbHas IPOU3BOAUTENLHOCTh TpyJaa MP(L) =

00béM Tpyno3atpat. Halitu 00bEM nipon3BojicTBa npu 00BEME Tpyno3aTpar Lo=80. OTBer

AaTb C TOYHOCTBHIO 10 ABYX 3HAKOB ITOCJIC 3amsToM.

3aoaua 6. Haiitu BTOpyIO Npon3BoAHYI0 QyHKINHU Y = {Q’/ X* —5X +6 B Touke X = -2.

OTBeT MpeICTaBUTh B BUJIE MECATHUHOM ApoOu ¢ TouHOCThIO 10 0.001.

3aoaua 7. Bbluuciaute mnpenen QyHKIUU Iimwm .OTBET 3anummMTe B BUIE

X—>4 \/_—2

necaTuIHOM apoou ¢ TouHocThio 10 0.001.

3a0aua 8. Haiitu HanGonpee n HauMeHbee 3Hauenue Gynxmun | (X) = X' =5 + 7x -2

Ha otpeske [-1;4].

3aoaua 9. dupma peria B3sATh KpeauT pazmepom 600 000 pybrei, moramaTh KOTOPHIT
(OCHOBHOW OAT W MPOLEHTHI) HAMEPEHA PABHOMEPHBIMH IIATEKAMH B KOHIIE K0T 0
Mecsa. OnpeneanTs exXeMECSIUHbIE BBIILIATHI IO KPEAUTY NIl PA3HBIX MPOLIEHTHBIX
CTaBOK M CpOKOB noramenus kpeauta (ot 5% 1o 20% u ot 1 go 15 net, ucnosnb3ys
TaOJIMIly TTOJICTAaHOBKH). B 0TBeTE yka3aTh pa3mep riaTexa 3a 4-biid TOJ U MPOLIEHTHON

craBke 12%.

2 -1 3 0 1)

(
|
3aoauall. Jlanbl MaTpUIIBI A:‘
\

MAaTPUYHOE YpaBHEHHE BX=A.
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3aoaua 11. IlpenenvHble U3IEPKKU NPEITPHUATHS BEIUUCIAIOTCS 1O (hopmyJie
MC(q) = 95 - 3q - 0, 7¢? , TA€  — 00bEM TPOU3BOCTBA, a PUKCUPOBAHHBIC U3EPIKKU PABHbI
FC=28. Beruucnuts oO1ue u3aepxxku npu oobémMe nmpousBoacTsa qo=4,1. OTBeT nath ¢

TOYHOCTBIO JO ABYX 3HAKOB ITIOCJIC 3amsToM.

3aoaua 12. J{na matpuil

-8 4 6 -3 4 1) (-2 8 -2 7 10 4 )
—490—800, 3 3 11 0 -7 -5

A=| 8 7 -1 4 -1 0 2 2 9 7 3 -10
9 0

-7 9 6 3 I/IBZ\B 0 0 4 -2 -8

|
3 2 -1 6 -7 2 2 -8-10 6 7
-5 8 2 -4 0 . | -7 3 |
\ ) \ )
yrcaeHHO pemuTh (B Excel wiu B R) maTpudHOE ypaBHEHUE U IPOBEPUTH PE3YIIbTAT,

BBIIIOJIHUB YMHOKCHHUEC MATPHUIL] I/ICXO)IHOﬁ 3aJa4uu:

AX =B

3aoaua 13. HaiiTu BelieCTBEHHYIO 1 MHUMYIO YaCTH BBIPAKEHUS

(2 + 20)2
5 + 4

3aoaua 14. llpusecTtu KBaApaTuIHyIO GOPMY K KAHOHUYECKOMY BUIY
f = X2+2y2+472+6xy-4xz-8yz
3adaua 15. [IaHbl BEKTOPHI:

d =(0,-4,2,3,1,1,1,0,5,-2,-1,3)

b =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p_> =(1151254’3105-41'5,1,2,2,1)

BrrancnuTe 3HaYCHHS BBIPAKCHUM:
1. 3d+5b
2. 2@@b)-p-5lpl-a
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3aoaua 16. J1511 N3roTOBICHMS ABYX BUAOB MPOAYKIMU A U B HCIONIB3YIOTCS TpU BUAA
ceippst I, I, Ill. Pecypcsl chipbs, HOpMBI €ro pacxoja Ha €IUHULYY NPOAYKIUH U

nmojrydyacmas HpI/I6BIJIB OT CAMHUIBI HPOAYKIIMHU 3a1aHbI B Ta6J'II/II_[e

CoIpne Hopwmsl pacxona Pecypcsl
A B
I 1 7 50
I 3 5 50
11 5 2 40
[TpuObLTL 40 20

OHpeIICJII/ITB ONTUMAJILHBIN IIJIaH BBIITYCKA TPOAYKIOHUHU M3 YCIIOBUA MAKCUMU3AIUH

pUOBLIH.

Teopemuueckue 6onpocwl 011 HOO20MOEKU K 3a4émam

1. Tabmuunsnii npoueccop MS Excel. BBox naHHBIX U (hOpMYIT B STUCHKH.
dopmaTtupoBanue. J(nama3zoHsl sueek.

2. IlpocTble u cloX)HbIE MPOIEHTHL. BrluncieHue HauucIeHui 1Mo BKIagaM 1
BBITIJIAT IO KPEIUTaM, IIJIaH MOTallIeHUs KpeIUTa.

3. Tumber pmamweix B R. IlporpammupoBanune mnepemeHHbiX. Co3maHue
MOJIb30BATENbCKUX () YHKIIUH.

4. Yucnosble ¢yHKIUU U criocoObl ux 3amaHus. CpoictBa ¢yHkuuid. ['paduk
byHKIHH.

5. Tlpenen uncnoBoit mocneaoBaTeabHOCTH. [Ipenen yHkmyu Ha 6ECKOHESYHOCTH 1
B Touke. CBOMCTBA PEEIIOB.

6. IlepBbIit u BTOpOI 3aMeYaTENbHBINA TIPEIETIBI.

7. HemnpepsiBHBIC DYHKIINHN U X CBOWCTBA.

8. AcumnToThl rpaduka QyHKIIHIH.

9. IlIpouwsBoanas u auddepeHman GyHKIUN OJHONH IEPEMEHHONU. DIIaCTUYHOCTh
(GYHKIMY U €€ IPUMEHEHUE.

10. IIpowusBomnbie n qudPepeHITHATBI BBICIITUX TOPSIKOB.

11. Monotounsie pyHkuuu. JlokanpHbll 3kcTpeMyM (yHkuuu. HcciaegoBanue
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(YHKIMM HA MOHOTOHHOCTb U DKCTPEMYMBI.

12. Bemyxisle (Boraytoie) pynkuuu. Touku neperuda. MccnenoBanue GpyHKIUU Ha
BBINYKJIOCTh M TOYKH Ieperuoa.

13. Hawubonbliee u HauMeHbIIIEEe 3HAUYECHUS HEMPEPHIBHOW (DYHKIIMU HA OTPE3KE.

14. Heonpenenenusiii uaTerpai. OCHOBHbIE METOJIbI MHTEIPUPOBAHUS: 3aMEHA
MEPEMEHHOM, UHTETPUPOBAHUE 10 YACTSIM.

15. Omnpenenennpii unterpan. ®opmysna HetoTona - JleiiOHuia 1 ee mpUMEHEHUE.
HecoOcTBeHHbIe HHTETpAJIBI.

16. Matpuusl. Onepanuu Haja mMaTpuiaMu. Panr marpunel. OOpaTHas MaTpuua.

17. Omnpenenurens MmaTpullbl. CBOMCTBa U MPUMEHEHHUE ONPEICTUTENEH.

18. Cucrembl TMHEWHBIX areOpanyecKkuX ypaBHEeHUM. Perenue cucreM JTUHEHHBIX
anredpanyeckux ypaBHeHui Metogam Kpamepa, o6patHoit MmaTpuiisl 1 metogoMm ["aycca.

19. MHOXeCTBO pelIeHUH CHUCTeMbl JIMHEWHBIX anreOpandecKux ypaBHEHHIA.
OnHOPOHBIE 1 HEOAHOPOIHBIE CHCTEMBI.

20. Apudmetnyeckue BEKTOPHI U JIMHEWHBIEC ONepalii HaJl HUMHA. BektopHoe
npocTpaHcTBO RN.

21. JluneitHasi 3aBUCUMOCTH (HE3aBHCHUMOCTb) CHCTEMBI BEKTOpOB. bazuc wu
pa3MepHOCTh JIMHEWHOTO MpocTpancTBa. KoopauHaTh BEeKTOpa B JaHHOM Oa3uce.

22. CxansipHoe npowu3Be/eHne BeKTOpoB B RN. JIMHHBI BEKTOPOB M YIOJl MEXKIY
HUMH B RN.

23. CoOcTBEeHHBIEC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MaTPHLL.

24. 3anauu TMHEHHOrO MPOrPpaMMHUPOBAHUS B YKOHOMUKE: MUHUMU3AIIHSI PACXOJI0B,

MaKCHUMU3al i HpI/I6I>IJII/I " Jp.; TPAHCIIOPTHAA 3a/1a4a, 3aada O HaSHAUYCHHAX.

8. [lepeyeHb OCHOBHOI M JOMOJHUTEIbHON Y4eOHOIH JTUTEPATYPHI, HEOOXOTUM 0¥ J15
OCBOCHUS JUCUUIINHBI

OcHoBHas JuTeparypa:

1. 3anmanmaes, C.A. Matematuka Ha s3bike R: yaeOnuk / C.A. 3amanaes; @UHAHCOBBIN
yHuBepcutet npu [IpaButenscrBe PO, JlemapraMeHT aHann3a TaHHBIX, IPUHATHS

pereHuii U puHAHCOBBIX TexHONoTHU. — Mocksa: [Ipomereii, 2018. — 324 ¢c. —
28



Teker : HenocpencTBenHsbli. -To xke: URL: Pexum nocrymna : 9bC:
VYHuBepcuteTckas OMOIMOTEKA OHIAMH :
https://biblioclub.ru/index.php?page=book&id=494941 (naTta oOparicHus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 31eKTPOHHBIH.

Marematuka B Excel: yueOuuk st By3oB / O.A.barok, JI.B.bep3un, A.B.3onoTaprok

[u ap.]; mox pen T. JI. ®omuueBoit. — Mockaa: «IIpomereii», 2019. — 229 c. — Tekct

. HETIOCPEACTBEHHBIH

OuHo-3204HO€E 00y4eHHUE:

1. 3apanaes, C.A. Maremartuka Ha si3bike R: yueonuk / C.A. 3ananaes;
®uHaHcoBbIN YHUBepcuTeT npu [IpaBurenscte PO, [lenaprament ananusa
JAHHBIX, MPUHATHS pelIeHUH U (PUHAHCOBBIX TeXHOJOTHI. — MockBa:
[Tpomereit, 2018. — 324 c. — Tekct : HenocpeacTBeHHbIN. -To xe: URL: Pexxum
noctymna : ObC: YauBepcurerckas OuOIMOTeKa OHJIANH :
https://biblioclub.ru/index.php?page=book&i1d=494941 (nata obpamenus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 3JIeKTPOHHBIA.

2. Metoapl ONTUMANIbHBIX pElIeHUI B 3KOHOMUKE U (puHaHcax. [IpakTukym:
yueOHoe nocooue / U.A. Anekcanaposa [u ap.]; moxa pexa. B.M. I'onuapenko,
B.1O. ITonoBa. - Mocksa: Knopyc, 2016. — TekcT : HenmocpeacTBeHHbIi. — To
xe. - OBC BOOK.ru. - URL: https://www.book.ru/book/919200 (nara
obpamenus: 17.05.2021). - TeKCT : 27K TPOHHBIH.

JlonoiHUTEIbHAS JIUTEpPAaTYypa:

1.

MeTopl ONITUMAIBHBIX PEIICHU B SKOHOMUKE U (hruHaHCaX. [IpakTukym: yueOHOE
nocobue / . A. Anexcanaposa [u np.]; mox pexn. B.M. I'onuapenko, B.}O. [Tomoga.
- Mocksa: Knopyc, 2016. — Tekcr : HenocpeacTtBennsiid. — To xke. - 9bC BOOK.ru.
- URL: https://www.book.ru/book/919200 (nara o6pamenus: 17.05.2021). - Tekcr :

ANIEKTPOHHBIN. (OUHOE 00yUEeHuE).

CononoBuukoB A. C. Marematuka B s3xkoHOMuKe. Y.1: JIuneitnas anreopa,
aHAJIUTUYECKAsi TEOMETPUSI U JIMHEITHOE TpOorpaMMUpOBaHKe: Y YeOHUK JIJIsl CTY/I.
sxoHomuY. crierl. By30B/ A.C.ConogoBuukos, B.A.baOaiines, A.B.bpaunios,
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9.

N.I"'.IMlanpa - Mockpa: ®unancel u cratuctuka; UTHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HenmocpeACTBEHHBIN. - To xke. -

URL:http://lpvserver190/fulltext/Book/TRUDY %20FA/Mathematicsl.pdf (nata

obpamenus: 17.05.2021). - TEKCT : 37K TPOHHBIH.

CononoBHukoB A. C. MaremaTuka B dXxoHOMHKE. U.2: MaTtemaTuuecKkuii aHaIn3:
y4eOHUK JUIsl cTy. SkoHoMUY. criell. By30B / A.C. CononoBHukos, B.A.babaiines,
A.B.bpaunos, U.I'.Ilanapa. - Mocksa: ®unanckl u cratuctuka; Uudpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HEmocpeAcTBeHHbIN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nata

obpamenus: 17.05.2021). - TEKCT : 37K TPOHHBIH.

Ilepeyens  pecypcoB  MH(POPMALNMOHHO-TEIEKOMMYHHMKALMOHHOM  CeTH

«I/IHTepHeT», HeO00XO0AMMBIX /1JIsl OCBOEHMSI JUCIMILIMHbI

1.

ok w

9.

Nudopmanronno-o6pa3oBaTeIbHbIN TOpTaT OHHAHCOBOTO YHHBEPCUTETA MIPU
[IpaBurensctBe Poccuiickoit ®enepanuu http://portal.ufrf.ru/.

Caiit kadeapsl nenapraMeHTa MaTEMATHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DnekTponHas oudnnoreka ®unancosoro ynusepcurera (Ob) http://elib.fa.ru/
DnexTporHo-O0ubMHMoTeunas cuctema BOOK.RU http://www.book.ru .
DIEeKTPOHHO-O0MOIMOTEeuHas cucTeMa «Y HuBepcuteTckas oubnunorexka OHJIIANH»

http://biblioclub.ru/

6. DnekTpoHHO-OMONMHMOTEUHas cucteMa Znanium http://www.znanium.com
7.
8. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3naTenbeTBa [Ipocnekt

DneKTpoHHO-0HOIHoTeHas cucTeMa n3matenbera «IOPAWTy https://urait.ru/

http://ebs.prospekt.org/books
DJIeKTPOHHO-OMOIMOTEUHAs CHCTeMa u3aaTebeTBa «Jlanby https://e.lanbook.com/

10. OnexTponHas 6udbnuoTexa M3narensckoro goma «I"peOCHHUKOBY

https://grebennikon.ru/

11. lenoBas onnaiin-oubaroreka Alpina Digital http://lib.alpinadigital.ru/
12.Hayunas snexktponHas oubnuoteka eLibrary.ru http://elibrary.ru

13. HarmonanbHas 35eKTpoHHast onoimroTteka http://u36.pd/

14.Pecypchl nH(POPMAITMOHHO-aHATUTUYECKOTO areHTCTBA N0 (PMHAHCOBBIM PHIHKAM

Cbonds.ru https://cbonds.ru/

15.CITAPK https://spark-interfax.ru/
16. Academic Reference http://ar.cnki.net/ ACADREF
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17.Bank Focus http://library.fa.ru/resource.asp?id=527

18.T1aket 6a3 nanubix kommnanuu EBSCO Publishing, kpymHeiiiero arperaropa HayqHbIX
pecypcoB Beaylux u3nareabcTB mupa http://search.ebscohost.com

19. DnexkTpoHHbIE MPOAYKTHI U3AaTesbeTBa Elsevier http://www.sciencedirect.com

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

21. lnpopmanimonHo-aHanuTu4eckas 6a3a qanasix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedepatuBHas 6a3a qaHHbIX 0 MaTeMaTtuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24. Komteknus HayuHbIX sxypHaioB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza nannabix Business Ebook Subscription na mnardgopme Ebook Central
https://search.proquest.com/

26.ProQuest Dissertations & Theses A&I https://search.progquest.com/

27.baza nanasix RUSLANA kommanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.3neKTpoHHas KOJUICKIUS KHUT U3aTenbcTBa Springer: Springer eBooks
http://link.springer.com/

30.MuTepakTrBHas (puHAHCOBAs MHPOpPMAIMOHHAs cucTemMa kKommnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33.MaccoBblii OTKPBITHIH OHIaMH-Kypc/criennanu3aius «Microsoft Professional

Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-professional-

program-data-science#edx-product-discovery-cards

34.MaccoBblii OTKPBITBIA OHJIAWH-Kypc/crienuanu3aius «MamuaHoe 00ydeHne u
a"anus naHaeix» / MOTU u Aunekc. —

https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBblit OTKPBITHIN OHIANH-Kypc/cienranu3aius “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems

36.MaccoBbIii OTKPBITBIN OHJIAWH-Kypc/crienuanm3arnys “Machine Learning”/ Stanford

University - https://www.coursera.org/learn/machine-learning/home/welcome

37.TIpodeccuonanbHBIN pecypc M0 MaTUHHOMY O0YYEHUIO. -

https://stackoverflow.com

38.1IpodeccuonanbHbIi pecypc Mo MaITHHHOMY O0YyYEHHIO. -

https://stackexchange.com

39. [nardopma a1 copeBHOBAHU 110 MamIMHHOMY oOydeHuto — WwWw.kaggle.com
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10. MeTOIII/IquKI/Ie YKazaHuda Qs oﬁyqamumxca 0 OCBOCHHUI0O JTUCHUIIJIMHBI

Meronnueckue ykazaHus U1l 00y4arouuxcsi 0 OCBOCHUIO JUCIUIUIMHBI (KOMILJIEKC
pEKOMEHJAMi M pa3bACHEHHH, MO3BOJSIOMUNA CTYJIEHTY ONTUMAJIbHBIM 00pa3zom
OpraHu30BaTh MPOILIECC U3YYEHHUS y4eOHOro maTepuaia JUCHUIUIMHBI) MPEACTABICHBI B
Y4e0HO-OpraHM3alMOHHOM KOMILIEKCe NJIA JUCHMILVINH /lemaprameHTa MaTeMaTHKH,
pasMEIEHHOM Ha cTpaHule Jlemapramenta wmareMatuku canra @OUHAHCOBOTO
YHUBEPCUTETA.

11. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHIi, NCIOJIb3YyeMbIX NPH OCYIIECTBIEHUHU
0o0pa30BaTeJBHOI0 Mpouecca Mo AMCUHMILIMHE, BK/IIYAas IepeYeHb Heo0X0AMMOro
NMPOrpaMMHOro od0ecre4eHusi 1 HHPOPMaHOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUJIEKT JIMIIEH3MOHHOTO MPOrPAMMHOT0 00ECIICUCHHUS:
Windows, Microsoft Office; Excel
Antusupyc ESET Endpoint Security.
11.2 CoBpemennbie mnpodeccuoHanbHble 0a3bl JaHHBIX W HMHQOpPMALMOHHBIC

CIIPAaBOYHBIC CUCTCMBI:

Nudopmarmonno-mpaBoBas cucrema «Koncymnprant [Lmtocy;
HNudopmarmonno-mpaBoBas cucrema «I'apant;

DnexTpoHHas SHIUKIoneus: http://ru.wikipedia.org/wiki/Wiki

Cucrema  KoMIUIeKCHOTO  packpbitusi ~ uHbopmammu  «CKPUH» -
http://www.skrin.ru

11.3. CeptudunmupoBaHHble MPOTPAaMMHBIE U amNmapaTHbIE CpPEJCTBA 3aIlUThHI
UH(GOpPMAIINH — HE IPEyCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (Tpebyetcs nogaepxka Java)

11.6. Python/R

12. Onucanne MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMO /JIs1 OCyIIeCTBIEeHHS
00pa30BaTEeJbHOI0 MPOUECCA MO AUCIHUIIMHE

I[J'IH OCBOCHHA AUCHUIIINHBI HGO6XOI[I/IMO J1000€ BBIYHMCIUTENHHOE CpeACTBO —
KOMIIBIOTCD, CMapT(I)OH WIN IIJIaHIOICT. HpaKTI/ILIeCKI/Ie 3aHATHA OOJIKHBI IIPOBOJHUTLCA B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCUTCTA.
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Coaep:xanue Ilpuinoxenus

HanmenoBanue pasnenos PI1JI CTp.
[lepeueHp mIaHUPYEMBIX pe3y/IbTaTOB OCBOEHUS 00pa30BaTEIbHONU TPOrPAMMBI 2
(mepeueHb KOMIIETEHIINH) ¢ YKa3aHHUEM UHIMKATOPOB UX JIOCTHXKEHUS U IJTAHUPYEMBIX
pe3ynbTaToOB OOYUEHHUS MO AUCIUIUINHE
O0beM TUCIUTUIMHBI (MOTYJIs1) B 3a4ETHBIX €IMHUIAX U B aKaJIEMUYECKHX 4Yacax C 4
BBIJICJICHUEM O0beMa ayAUTOPHOM (JIEKIIMU, CEMUHAPBI) U CAMOCTOSITEILHOU PabOTHI
oOyJaronuxcs
Y4eOHO-TeMaTHICCKHH IaH 5




HanmeHoBaHue TUCHUININHBI
«KOoMIIBIOTEPHBIN TPAKTUKYM.

IlepeueHb MIaAHUpPYEMBbIX Pe3yJbTATOB OCBOCHUS 00pa30BaTeJIbHOM NPOrpPaMMbl C
yKa3aHUueM MHIANKATOPOB X JOCTHKEHUS U IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUS 110
AUCHUILINHE

Jncuuruimaa

«KOMIIBIOTEPHBIIT  MPAKTUKYM»

o0ecreynBaeT HMHCTPYMEHTApUi

dbopmupoBanus cineayronux komnereniui: YK-4, YK-15, I1IKH - 2

Kon HaumeHoBaHue Nupukaropsl  nocruskenus | PesynbraTsl 00yyeHus (3HaAHMA,
KOMIIeTe | KOMIeTeHIHHU KOMIIEeTeHIIM U YMeHHUs U BJIaJieHust),
H COOTHECEHHBbIE €
117071 KOMIIeTEeHIIUAMU/UHANKATOPaAM
U JOCTHKEHHUS] KOMIIeTeH il
YK-4 Croco6HOCTH 1.Mcrions3yeT 0OCHOBHBIE 3Hamb: OCHOBHBIE METO/IbI
HCI0JIb30BATh METO/IbI M CPE/ICTBA MOJTYYCHHUS, TIPEICTABIICHHS,
MIPUKIaIHOE MOJIy4€HUsl, IPECTABICHNUS, XpaHeHHs U 00pabOTKU JaHHBIX
MPOrpaMMHOE XpaHEeHUs U 00pabOTKH Ymemos: npuMeHSITH OCHOBHBIC
obecrnieyeHue npu JTAHHBIX. METO/IbI TTOTYICHHUS,
perieHuun MIPEACTABIICHUS, XPAHEHUS U
npohecCUOHAIBHBI X 00paboOTKU JaHHBIX
3a/1a4. 2. JleMOHCTpUpPYET BlIaJIcHUE 3namsb npodeccruoHanbHbIE
npodeccuoHanTbHBIMU MaKeThl MPUKIAJHBIX IPOTPAMM
nakeTaMu IPUKIIaTHBIX Ymems: ucnionb3oBathb
Iporpamm. npodeccuoHaNbHbIE TAKEThI
MPUKIATHBIX IPOTPAMM
3. Beibupaer HeoO6xoaumoe 3Hamb: TPUKIIAIHOE
MPUKIIATHOE IPOrPAMMHOE IIporpaMMHOE 0OecreyeHre
obecreyeHre B 3aBUCIMOCTH Ymems: Bo1OUpaTh HEOOXOIUMOE
OT pelIaeMoii 3a1auu MPUKIaHOE 0OecreueHre B
3aBHCHMOCTH OT pelIaeMbIX 33]1a4
4. Vlcionb3yeT NpUKIIaJHOE 3nams: Ha3HAUCHUE
porpaMMHOe 0OecrieyeHre MPUKJIATHOTO MTPOrPaMMHOTO
VIS PEIICHUS KOHKPETHBIX obecrieyeHust
MPUKIIATHBIX 3a/1a4. Ymems: ucnonw3zoBath
MIPUKIIATHOE TPOTrPAMMHOE
obecrieyeHue i pereHus
KOHKPETHBIX MPUKIAIHBIX 3a7a4
YK-15 Crnioco6HOCTh 1.CamocTosTeNnsHO 3namep: undpoBsie cpeacTBa
pENEeBaHTHO BBIOMPAET U UCTIONB3YET oOuieHus
penraeMbIM 1 poBbIE CpeaCcTBa Ymemps: camocrosTensHO
3a7ayam 0OIIeHNs, OCYIIECTBIISIET BBIOMpATh U UCIIOJIb30BAThH
WCIIOJIb30BATh MOMCK W/WIIN CO3JJaHNe U(pOoBBIE CPEACTBA
nH(pOpMalMOHHbBIE KOHTEHTA B COOTBETCTBHU C 0O0IIIeHUs, OCYIIECTBIIATH MOUCK
pecypcsl u LEJIbI0 B3aUMOICUCTBUS, B W/WJIM CO3JITaHUE KOHTEHTA B
nH(OPMAIIMOHHO- TOM YHCIIE JUIs COOTBETCTBUU C
KOMMYHUKAIMOH OpraHu3alui COBMECTHOM LIEJIbI0 B3aUMOJIENICTBHUS, B TOM
HbI€ TEXHOJIOTUU JEeSATEbHOCTH YHCIIe ISl OpraHu3aun
COBMECTHOM J€STENbHOCTH




JUTS. TOCTHIKEHHUS
meJiei, CBI3aHHbBIX
c

2. Bnangeer HaBbIKaMu
OpraHu3aun
B3aUMOIEUCTBU U

3namub: METO/1b1 OPraHu3aluu
B3aUMOJICHCTBUS U
KOMMYHHUKAIIMH C IOMOUIBIO

npoheccuoHaIbHO KOMMYHHKAIIUU C MH(POPMALMOHHBIX CUCTEM
1 IeSITEbHOCTHIO, IIOMOUIBIO U/Wii UQPOBBIX CEPBUCOB U
oOy4eHunem, UH(POPMALMOHHBIX CHCTEM TEXHOJIOTUH
y4acCTHEM B )KM3HH | W/MIH HU(POBBIX CEPBUCOB Ymems: oprann3oBbIBaTh
oOmiecTBa u Y TEXHOJIOTHI B3aUMoIeiicCTBHE
Ipyrux cdepax ¥ KOMMYHUKAITUIO C TOMOIIBIO
KU3ZHU MH(POPMALMOHHBIX CUCTEM H/HIH
IM(PPOBBIX CEPBUCOB U TEXHOJIOTH
3. OcymiecTBasieT moa00p u 3HaTh: METObI U TPUEMBI
NPUMEHEHHE PAa3TUIHBIX no00pa pa3INnIHbIX
MH(pOPMALMOHHO- MH(OPMALMOHHO-
KOMMYHHKAIIHOHHBIX KOMMYHHUKAIIHOHHBIX CPEICTB JIIS
CPEACTB JUIS PEIICHHS pemieHust 00pa30BaTENbHBIX H
00pa3oBaTeNbHBIX U npoeCCHOHATBHBIX 3a7a4
npodeccHoHaNBHBIX 33124 YMeTh: caMOCTOSITETBHO
OCYILIECTBIISATH OJI00P U
PUMEHEHHE PAa3TUNIHbBIX
MH(OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX CPEICTB JIJIs
perieHust o0pa3oBaTeIbHBIX U
npodeCCHOHATBHBIX 3a/1a4
INIKH-2 | CnocoOHOCTB 1.JleMoHCTpUPYET 3HAHUS 3namp MaTeMaTHYECKUE METO/IbI,
MIPUMEHSTh MaTeMaTHYeCKUX METOJIOB, MPUMEHSIEMbIE B MEHEIKMEHTE.
MaTeMaTH4eCKHe PUMEHSIEMbIX YMeTh UCIOIB30BaTh
METO/IbI JIIst B MEHEXKMEHTE MaTeMaTH4YeCKUe METO/IbI,
pelieHus MIpUMEHsIEMbIE B MEHEKMEHTE
CTaHJIapPTHBIX
npodeccruoHanbHbIX | 2.IIpuMensier Mmarematndeckue | 3HATh MAaTEMATHYECKUE METOIbI
3ajad, METOIbl U MOJIENIN TS u
UHTEPIPETUPOBATh | 0OOCHOBAHUS MPUHSITHUS MOJENH /i1l 000CHOBaHUS
MOJIy4YEHHBIE YIpaBJIEHYECKUX PELICHHUH OPUHSITHS
MaTeMaTH4eCKHe yIpaBICHUYECKUX PELICHUI.
pe3ynbTaThl YMeTh UCIONb30BaTh

MaTeMaTHYeCKHUe METOIbI U
MOJETHU

JUIst 000CHOBAHUS MIPUHSATHUS
yIpaBICHUYECKUX PEIICHHMA

3.ConepxarenbHO
UHTEPIPETUPYET

pE3yNbTaThl, OJYYCHHbIE TPU
HCITOJIb30BaHUH
MaTeMaTHYECKUX

MOJEIeH.

3HaTh METO/IbI IOJTYyYEHUS
pe3ynbTaTOB MPH UCIOJIb30BAHUHI
MaTeMaTHYEeCKUX MOJEICH.
YMeTb UHTEPHPETUPOBATH
pe3yNnbTaThl, MOIYYCHHBIE IPU
HCITOJIb30BaHUHM MaTeMaTHYECKUX
MOJIeJIEH.




O0bemM AuCHMIUVIMHBI (MOAYJIsI) B 32a4eTHBIX €IMHULAX M B aKaJeMHYECKUX 4Yacax ¢
Bbl/IeJICHHEM 00beMa ayIUTOPHOM (JIEeKIUU, CEMUHAPHI) U CAMOCTOATEIbLHON PadoThI

o0yuyarommxcs

Ounas popma odyuenus, 2021 2.n. u m.o.

Bua yue6Hoii padoTsl mo Bcero Cemectp 1 Cemectp 1
AUCHHILTHHE (B 3/e m yacax) ( B yacax) ( B wacax)
OO0mas TPy10eMKOCTh 4/144 72 72
AUCHUTLTHHBI
Konmaxmmnas paboma- 68 34 34
Ayoumopnoie 3anamus
Jlexkmuu - - -
CeMHUHApPBI, TPAKTHYECKHE 68 34 34
3aHATHS
CamocTosTeIbHasA paboTa 76 38 38
Bun Tekymero KoHTpouist KontponsHas KonTtponbHas KoHnTtposbHas
pabota pabora paborta
Bun npomexyrodHoit 3auer 3auer 3auer
aTTecTalnuu
Ouno-3aounan gpopma odyuenusn, 2021 2.n. u m.o.
Bun yyeOHo# padoThl IO IUCHUIINHE Bcero Cemectp 2
(B 3/e 1 yacax) ( B yacax)
OO01ast TPY10eMKOCTh 4/144 4/144
AUCHUTITUHBI
Konumaxkmmnas paboma- Ayoumopnoie 20 20
3aHAmMuUA
Jlexknuu - -
CemuHapbl, IPAKTUICCKUE 20 20
3aHATHUS
CamocrosiTesibHas padoTa 124 124
Bun texyiero kKoHTpos KonTtpospsHast KontposnsHas pabota
pabora
Bun npomexyrounon 3auer 3auer
aTTecTaluu




Y4yeOHO-TEMATHYECCKUH IJIAH

Ne
n/n

HanmenoBanue
TeMmbl (pa3jena)
JUCIUILTMHbBI

TpyaoeMKoCTh B 4acax

Bcero

AynuTopHasi pabora

Oo0masn

Jek
191071

CemuHa- | 3aHaTHS
pHI, B
NPaKTH- | HHTEpPaK-
YecKue THBHBIX
3ansaTHs | popmax

Camo-
CTOSI-
TeJIb-
Hast
pab6ora

DopMbI
TeKy1lero
KOHTPOJIsA

ycnesae-
MOCTH

Beeneaue B MS

Excel

30

14/4

- 14/4 14/4

16/26

Beemeunie B R wu
RStudio

18

8/2

- 8/2 8/2

10/16

[Toctpoenue
rpadukoB QyHKIMHA
B R, MS Excel

4/1

- 4/1 4/1

4[7

Breraucnenne
npezaena QyHKIuu
B R, MS Excel

2/1

- 2/1 2/1

2/3

Beruncnenune
MIPOU3BOTHOM
(GYHKIUU B TOUKE B
R, MS Excel

12

6/1

- 6/1 6/1

6/11

Yucnennoe
HaXO0XKJACHHE
OTNPENETICHHOTO |
HECOOCTBEHHOT'O
uHTerpasia B R,
Excel

16

8/2

- 8/2 8/2

8/14

Onepanyu ¢
KOMILJIEKCHBIMU
YHCIIaMU U pelIeHHE
anreOpanvecKux
ypaBHEHU I

2/1

- 2/1 2/1

2/3

OcHOBBI pa3pabOTKH
MPUJIOKEHUN B
UHCTPYMEHTAJIb-
HoWi cpene VBA

4/1

- 4/1 4/1

417

Onepanuu ¢
MaTpuilaMu B R,
Excel

18

8/3

- 8/3 8/3

10/15

10

Pemenue
JIMHEWHBIX
ypaBHeHHH B R,
Excel

CHUCTCMBI

14

6/2

- 6/2 6/2

8/14

11

Pemenue
TIPUKIIATHBIX
SKOHOMHUYECKHX
3amad B R, Excel

12

6/2

- 6/2 6/2

6/10

AyauTopHbIE
CaMOCTOSITEN
BHEBIC
paboTHI.
VYyactue B
perieHun
3a7a49 Ha
MPaKTUYECKH
X 3aHATHSIX.
Co0OecenoBaHd
U 10
JIOMAIITHUM
3aJaHUSM

B nenom o
MUCHUTLINHE

144

68/20

- 68/20 | 68/20

76/124

KoHTpos-
HbIE PaOOTHI

Hroro B %0

100 %
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