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1. HaumeHoBaHue TUCHUIIINHBI

«KoMIBIOTEPHBIN MPAKTUKYM.

2. [lepevyeHb IJIAHUPYEMBIX Pe3yJbLTATOB OCBOEHHS 00Pa30BaTEeIbHOM MPOrpaMMbl ¢
YKa3aHHueM MHAUKATOPOB MX JOCTHKEHUS U IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs 110

AUCHOUIIJINHE

JucuuniavHa

«KOMITBIOTEPHBIN  NTPAKTUKYM»
dbopmupoBanus crneayrommx kommnerennuii: YK-4, [TKH-2

o0ecrieunBaeT HMHCTPYMEHTAPHA

Tabmuma 1
Kon HaumeHnoBanue HNuauxaropsl PesynbraTsl 00ydyeHus: (3HaHuS,
KOMIIeTEeHI[UH KOMIIeTeHIUH AOCTUKEHH S yMeHHs U BJIaJIeHus),
KOMMETEeHI[UH COOTHECEHHBIE ¢
KOMIeTeHIUSIMU/MHAUKATOPAMH
JMOCTHKEHUsI KOMIETEeHIHii
YK-4 CnocoOHOCTD 1. Ucnonb3yeT 3Hamb OCHOBHBIE METO/IBI
UCTIOJIb30BaTh OCHOBHBIE METOJIBI U TIOJTyYCHUS, TIPEJICTABIICHUS,
MPUKIIATHOE CpeICTBa MOJTyYCHHUS, XpaHeHus: U 00pabOTKHU TaHHBIX
IPOTPaMMHOE MPECTaBICHHUS,
o0ecrieueHre Mpu | XpaHEHUs U 00pabOTKU | Ymemp IpUMEHSTh OCHOBHBIE
perieHnn JAHHBIX. METO/IbI TTOJTyYEHHUS, TPECTABICHHUS,
po¢eCCHOHATBHBI XpaHeHHUs: U 00paObOTKH JTaHHBIX
X 3a/1a4.
2. JleMoHCTpHpYET 3namsb nipodeccUOHATbHBIE TTAKEThI
BJIQJICHHE MPUKJIAIHBIX TTPOTPaMM
npodeccnoHaTbHBIMU
MaKeTaMy NPUKIAJHBIX | YMemy UCTIONb30BaTh
MPOrPaMM. npohecCHOHATBHBIC MTAKETHI
MPUKJIAIHBIX TTPOTPaMM
3. Beibupaer 3Hamp PUKIIATHOE TIPOTPAMMHOE
Heo0XoauMoe obecrieyeHne
MPHUKIIATHOE
MPOrpaMMHOE Ymems Bo16UpaTh HEOOXOAUMOE
oOecrieueHue B MIPUKIIATHOE 00ECTICYeHHE B
3aBHCUMOCTH OT 3aBUCHMOCTH OT PEIIaeMBbIX 3aa4
pelraeMoit 3a1a4u.
4. Vcnionn3yer 3namb Ha3HAUCHUE TIPUKIIATHOTO
MIPUKIAIHOE MPOrpaMMHOTO 0OecrieueHust
MpOrpaMMHOE
obecrieueHue ais Ymemp vicnons3oBaTh NPUKIIATHOE
pelieHusI KOHKPETHBIX | MMPOrpaMMHOE 00eCTieUeHUE TSI
MIPUKJIAIHBIX 3a]a4. pelIeHNs KOHKPETHBIX MPUKIIATHBIX
3a1a4
MMKH-2 CnocoOHOCTD 1.JlemoHCcTpUpYET 3namsb MaTeMaTUYECKHE METO/IbI,
MPUMCHSITh 3HAHUS MIpUMEHsIEMbIE B MEHEKMEHTE.
o ecke MAaTeMaTHICCKIX Ymems ucnonb3oBath
METOJIBI JUIS S MEMb
MCTOIOB, MaTeMaTHYECKHE METOIbI,
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peIICHUA MNPHUMCHACMBIX B | IPpUMCHACMBIC B MCHCIPKMCHTC.

CTaHAAPTHBIX MCHCIPKMCHTE
po¢eCCHOHATbHBI
X 3ajad4,
UHTCPIPETHPOBATh | 2.Ilpumenser 3Hamp MaTEMaTUUYECKUE METOJIBI U
IOJIy4YCHHEIE MaTeMaTH4YecKue MOJIENIN JUTsl 0OOCHOBAHUS IPUHATHS
MaTEMaTHYECKHE METOIBI ¥ MOJENH I YIPaBJICHUYECKUX PEIICHUN.
pe3yIbTaThI
000CHOBaHUS TTPUHATHUS Ymenb UCIOIBb30BaTh
YIPABJICHYCCKUX MAaTEMAaTHYECKHUE METOABI U MOIEC/IH
peLICHU. JUTsE 0OOCHOBAHWSI IPUHSATHS

YIPaBICHUYECKUX PEIICHUH.

3.ConeprraTelbHO 3Hamp METObI OTYYECHUS
UHTEPIPETUPYET pe3yJIbTaTOB IPU UCIIOJIB30BAHUUA
pe3yIIbTaTHL, MaTeMaTUYeCKUX MOJICIEH.
MOJIy4YCHHBIC npu Ymemp MHTEpIPETUPOBATH
HCIIOJIb30BAHNU pe3yJIbTaThI, II0JIYYECHHBIE IIPH
MaTeMaTH4ECKUX HCIIOJIb30BAHUY MAaTEMAaTUYECKUX
MOJEJICH. MOJICTICH.

3. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Jucunmmaa «KoMIbIOTEpHBI NPAKTHUKyM» OTHOCUTCA K LMKy MaremaTuku u
uHpopmaTuku HampaBiaeHuss noAarotoBku 38.03.02 «MenemkmenT» (s Bcex
00pa3oBaTeIbHBIX TPOrPAMM).

B nmnpouecce wu3yyeHUs [UCUMILIMHBI TPOUCXOJUT OBJIAJIEHUE OCHOBHBIMH
MaTeMaTHYEeCKUMHU TOHATUSAMHU, HEOOXOAUMBIMU U1 (hOPMUPOBaHUS TPO(HECCHOHATIBHBIX
KOMIIETEHIIUM BBIMYCKHUKA HampaBieHus «MEHEI)KMEHT», U OCBOEHHWE WHCTPYMEHTOB
pelIeHUs] NPUKIAAHBIX MAaTEMaTUYECKHUX 3a1ad C HCIOJIb30BAHUEM BBIYMCIMTEIBHBIX
KOMIIBIOTEPHBIX TEXHOJOruil. [Ipy 3TOM CTyneHThl MPHOOPETAIOT OMBIT NMPUMEHEHHUS
M3Y4aeMbIX TEXHOJOTMH B MPAKTHUECKUX 3a/layaX, CBA3AHHBIX C CAaMOCTOSTEIbHBIM
MMOMCKOM, OOpabOTKOW, aHAIM30M, OIEHKOW W WHTepHperanuei mnpodecCuoHaATbHON
uH(popmManuu 0 PyHKIIMOHUPOBAHUY PA3TUYHBIX PHIHKOB U MHBIX SKOHOMHYECKUX CUCTEM;
OCYUIECTBJISATh YYETHYIO, PACUETHO-aHAIMUTUYECKYI0O U KOHTPOJIbHYIO J€ATEIbHOCTh MpU
00OCHOBaHMU M HUCIOJHEHUH YNPABICHUYECKUX, MAPKETHHIOBBIX, a TaKkke (UHAHCOBO-

HKOHOMHUYECKUX PELIEHUH HA MUKPOYPOBHE.
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4. O0beM TUCUMILIUHBI (MOXYJIS) B 32a4€THBIX eIMHUIAX U B AKaJeMHUYECKHUX Yacax ¢
BbljleJIeHHEM 00beMa ayJAUTOPHOI (JIEKIMHU, CEMUHAPHI) M CAMOCTOSATEJILHOH PadoThI
o0yuaromuxcst

Ouno-3aounasn gpopma odyuenusn, 2021 2.n. u m.o.

Tabmuma 2
Buj yue6Hoii padoThI 110 Bcero Cemectp 2 Cemectp 3
AMCHMILIMHE (B 3/e m yacax) (B yacax) (B yacax)
O0mas Tpy10€eMKOCTh
Az ¥pyA 41144 72 72
AUCUMILTHHBI
Konmaxkmmnasn paooma-
2P 32 16 16
AyoumopHnuvie 3auamus
Jlexyuu - - -
CemuHapwi, npakmuiecxue 32 16 16
3aHAmMuUs
CamocTrosiTesibHas padoTa 112 56 56
KonTtponbsHbIE KonTtponbHas KonTtponpHas
Bup Texyniero KoHTpos
paboThI paboTta pabota
Bun nmpomexxyrouHoun . N N
AP YTOTHO 3auér 3auér 3auér
aTTeCTaIH
Hncmumym onnain-oopazosanus
Ouno-3aounoe ooyuenue c noanvim npumenenuem /JOT, 2021 2.n. u m.o.
Tab6mumna 3
Bup yyeOHo# padoThI 11O Bcero Cemectp 3 Cemectp 4
AMCIMIJINHE (B 3/e m yacax) (B yacax) (B yacax)
Oo0wma 0eMKOC
M TPYAOCMIEOCTE 41144 72 72
AUCUMILTHHBI
K ooma-
OHmaxkmuan padboma 34 16 18
AyoumopHnuwie 3anamus
Jlexyuu - - -
C :
eMuHapwvl, npakmuieckue 34 16 18
3aHAmus
CamocrosiTesibHasi padoTa 110 56 o4
KonTtponbHbIe KonTponpHas KonTtponbHas
Bup texyniero KoHTpos
paboThI paboTta pabota
B OMEXKYTOYHOU , , ,
W TIPOMEIKYTOHHON 3auér 3auér 3auér
aTTeCTaIluu




5. Coaep:xxaHue AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOEe MO TemMaM (pa3aejam)
AMCHHUIUIMHBI ¢ YKA3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUAOB YU4eOHbIX
3aHATHHI

5.1. Conep:kanue TUCUUIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunelii npoueccop MS Excel; monarus kHuru, aucra, sueiiku B MS Excel;
aapecanus ¥ GopMaTHPOBAHUE SUEEK; MAHUITYJISIITUU C TUANa30HAMU STUEEK; TUTTBI JAHHBIX,
BBOJI IaHHBIX U OPMYJI B SUEUKH; TTOJI00p MapamMeTpa, OpraHu3alus CChIJIOK.

Berpoennsie pynkuuun MS Excel u ux npumenenue. DjieMEHTapHbIE (DYHKIUU.
Jlornueckue ¢pynkunn. @ynkuuu nporrHosuposanus (POCT, TEHAEHIA). ®Oyukuuu
MOMCKa JaHHBIX B HeKoTopoM auanazone ([IPOCMOTP, BIIP, I'TIP).

[IpocTeie u cioxubie mporeHTh. @unancoBwie pynkuuu. (I1C, BC, ITJIT, CTABKA,
KIIEP), BbrunciieHre HAYUCICHUI IO BKJIaJaM U BBIIUIAT MO KpeIUTaM, TUIaH MOTallleHus
KpEeInTa.

CBoaHbIe TaOIUIBI, KOHCONMUAALHNS, PUIBTP, pacluupeHHbId GunbTp, PyHknuu b/I.
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; omucanwe KoHCOJIBHOTO WHTepdeiica; 3arpyska Hu
akTUBalMs OMOIMOoTeK R; TUMBI TaHHBIX B R 1 mporpaMMupoBaHue nepeMeHHbIX; 0a30BbIC
Marematuueckue GyHKIMH B R; co3gaHue monb3oBaTeabCKux QYyHKIMA B R u
MOAKIIIOUCHUE TMOJIb30BATEILCKUX OUOIMOTEK; JOTMUECKHE KOHCTPYKIIMM M YCJIOBHBIC
oneparopsl B R; cmiocoOb! uTeHus/3amucu B R qaHHBIX pa3nuyuHbIX popMaToB.

Tema 3. Ilocmpoenue zpaghuxoe gpynkyuii ¢ R, MS Excel.

YucnoBsie GyHKIIMU UX CBOMCTBA U CcrIOocoObI 3aanus. ['paduk Gyukiuu. CroxHas
u oOparHas (QyHkuu. XapaKTepUCTUKH (PYHKIMI: YETHOCTh M  HEYETHOCTb,
MePUOANYHOCTh, MOHOTOHHOCTD, OTPAHUYEHHOCTD.

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

[Ipenen yncnoBoi nocnenoBatenbHOCTU. [Ipenen GyHkuy Ha 6ECKOHEYHOCTH U B
touke. OHOCTOPOHHUE TIpeieibl. beCKOHEYHO Malible B O€CKOHEYHO 0O0JIbIlne (DYHKIUH.
IlepBblii 1 BTOpOY 3aMeYaTEIbHbIE IPEACIIBI.

HenpepoiBHOCTh PyHKIIMU B Touke. Touku pa3pbeiBa pyHkiuu. CBoiicTBa QyHKIIMM,
7



HETIPEPBHIBHBIX HAa OTPE3KE. AcumnToThl rpaduka QyHKITUH.
Tema 5. Bvoiuucnenue npouszeoonoiu goynkyuu ¢ mouke ¢ R, MS Excel

[IpousBogHas u auddepeHiman (GyHKIUU OJHON MEPEMEHHON. DIACTUYHOCTD
byHKIMK U ee mpuMeHeHue. [Ipon3BoIHBIE BRICIIIUX TIOPSIKOB.

JloxanbHplli 3KCcTpeMyM (yHKIMHM. Beimykibeie (BorHytbie) ¢GyHKOUU. Toduku
neperuba. OOmas cxema ucciaeaoBaHus PyHKIUU U TOCTpoeHus ee rpaduka. Hanbomnbiee
Y HauMEHBIIIee 3HAYCHUS HEMIPEPHIBHON (DYHKIIUHA HA OTPE3Ke.

Tema 6. Yucnennoe Haxoxcoenue onpeoeleHHOZ0 U HecodcmeeHHo2o unmezpana 6 R,
Excel

Heomnpenenennpii unterpan. OnpeneneHHbld uHTerpan. ®opmyna Herorona -
Jleitonuiia. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 7. Onepayuu ¢ KOMNIEKCHLIMU YUCTAMU U PEUIEHUE AN2edpauiecKux ypagHeHul

Kowmmnekcuble uyucna. Pemenuwe anreOpanueckux ypaBHeHUW. Broruucienue
apu(pMETHIECKUX BBIPAKEHUH.

Tema 8. OcHosvl pazpabomku RPUNOIHCEHUN 8 UHCIMPYMEHMATbHOU cpede VBA

OcHogsl s3bika Visual Basic for Application. Coznanue dynkiuii. [TonsTie oobekTa.
OcHoBHble 00bekTl MS Excel. Makpocel: Ha3HaueHHE, CO3JaHUE M PEIAKTUPOBAHUE.
Pa3paboTka 1mosibp30BaTeNbCKUX JUATIOTOBBIX OKOH.

Tema 9. Onepauuu c mampuyamu é R, Excel

Apudmernueckre BEKTOPbl W JIMHEWHBIE ONEepaluy HaJ HUMH. BekTopHoe
npoctpancTBo R". JIuHeliHas 3aBUCUMOCTh (HE3aBUCUMOCTh) CUCTEMBI BEKTOPOB. baszuc u
pPa3MEpHOCTh 7 BEKTOPHOTO MpocTpaHcTBa. KoopauHaTbl BeKTOpa B JaHHOM Oaswmce.
CkansipHOe mpou3sBeneHHe BeKTopoB B R". J[MMHBI BEKTOPOB M yroi Mexay HuMH B R",
Omneparuu Hag Mmatpuniamu. Panr matpurel. OOpaTHas maTpuia. Pemenne mMaTpuyHBIX
ypaBHeHUM Buga AX=B.

Onpenenurenn U ux cBoiicTBa. IIpuMeHnenue omnpenenuteneit: 1) xkputepuil He
BBIPOXKICHHOCTH KBAJIpaTHOM MaTPUIbI; 2) HAXOKJICHUE paHTa MATPUIIbL;, 3) HAX0XKICHUE
00paTHOM MaTPHIIBI.

Tema 10. Pewenue cucmemul nuneiinvix ypagnenuil ¢ R, Excel

Pemienne cucreM JMHEHWHBIX anreOpanyeckux ypaBHeHuM wMeroaam Kpamepa,
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oOpaTHOM MaTpuIlsl B MeToZ0M [ aycca

CoOcTBEeHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHIL.

Tema 11. Pewenue npuxkinaouvix IKoHomuueckux zaoay ¢ R, Excel

Haxoxcz[eHHe QJIACTUYHOCTH U JAPYTUX MNPCACIbHBIX BCINYHMH B MHUKPO3KOHOMUKC,

3aJa4n JIMHEHHOTO MporpaMmMHupOBaHUs B OKOHOMHKCE!

MUHUMHU3AIIUA pPacxodoB,

MaKCHUMU3al i HpI/I6BIJ'II/I n Jp.; TPAHCIIOPTHAA 3a/la4ad, 3a1a4a O Ha3HAYCHHAX.

5.2. Y4e0HO — TeMATHYECKHHA ILJIaH

Ouno-3aounas gpopma odyuenusn

Taonuua 4

TpyaoeMKoCTh B yacax

Dopmbl
TeKyILIero
KOHTPOJIAA

ycneBaeMoCTH

HaunmenoBanue
TeM (pa3aesioB)
AU CIUTIJINHBI

/11 AyautopHasi padora

CamocTos
TeJIbHAsA
pabora

Beero Cemuna
O61mas, p-

Jlexknuu
B T.4.:

3aHATUA

U IpaKTHU4.

BBenenne B MS

Excel 30 5 B 5

25

Beenenune B R mu

RStudio 18 4 - 4

14

[TocTpoenne
rpauKoB
¢yakuii B R, MS
Excel

Beruucnenune
4 | mpenena ¢GyHKIMU 4
B R, MS Excel

Brraucnenue
MTPOU3BOIHOMN
(YHKIIUHU B TOYKE B
R, MS Excel

12 3 - 3

YuciaeHHoe
HaXO0XKJICHHE
OMPENIEICHHOTO |
HECOOCTBEHHOT'O
uHTerpaia B R,
Excel

16 6 - 6

10

Oneparuu C
7 KOMIUIEKCHBIMA 4 1 - 1
qHUCcIIaMU u

AynautopHsIe
CaMOCTOSATCIIbHBIC
paboTel. YuacTtue B
pelleHuH 3a7a4 Ha
MIPAKTUYCCKUX
3aHATHUIX.
CobecenoBaHus 1o
JTIOMAITHUM
3aJaHHSIM.




pelieHue
anredpanvecKux
YpaBHEHU.

OcHOBBI
pa3paboTKu
IIPUIIOKEHUN B
MHCTPYMEHTAJIBHO
i cpene VBA

Onepanuu C
MarpuuamMu B R,
Excel

18

114

10

Pemenue cucremsbl
JIMHEHHBIX
ypaBHeHHH B R,
Excel.

14

10

11

Pemenne
MIPUKJITHBIX
SKOHOMHYECKUX
3aga4 B R, Excel

12

B EeJIOM o
UCLIUIIIINHE

144

32 -

32

112

KontponbHbie
paboThI

Hroro B %

22% -

100%

78%

HNHcTuTYT OHJIaliH-00pa30BaHUA

OuHo-3204Has popma 00yueHuUs ¢ NOJHBIM npumMeHeHuem JJOT

Ta0muma 5

n/a

HaumeHoBanue
TeM (pa3aeJioB)
JTUCIHUIINHEI

TpynoemkocTs B 4acax

Dopmbl
TeKyLIero
KOHTPOJIA

yCleBaeMOCTH

Bcero

AynurTopHasi padora

Camocros
TeNbHAS
pabora

O0mras,

Jlexmum
B T.Y.:

Cemunap.
Y TIPaKTHY.
3aHATHUS

BBenennie B MS
Excel

30

8

22

BBeneane B R u
RStudio

18

13

ITocTpoenue
rpaduxoB
¢bynkuuit B R, MS
Excel

Brruucienue

npeaena (QyHKIIUH
B R, MS Excel

AyauTopHbIe
CaMOCTOSTEIbHBIC
paboThl. Yuactue B
pellIeHNH 3a7a4 Ha
MPAKTUICCKUX
3aHITHSX.
CobecemoBaHus IO
JIOMAIITHAM
3a1aHUsM.
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Brruucnenune
5 MPOU3BOAHOMN 12 2 ) 5 10
(yHKIMH B TOYKE B
R, MS Excel
Yucnennoe
HaxO0XJICHHUE
g | OTPEAICIeHHOrO 1 16 4 i 4 12
HECOOCTBEHHOTO
uHTEerpaja B R,
Excel
Onepanuu C
KOMIUICKCHBIMU
7 | Tacnamu u 4 1 i 1 3
perieHue
anre0panvecKux
YpPaBHEHU.
OcHOBBI
pa3paboTku
8 | mpunoxxeHHi B 8 1 - 1 7
WHCTPYMEHTAIBHO
i cpene VBA
Onepauuu C
9 MarpuiiaMu B R, 18 5 - 5 13
Excel
Pemenne cucremsl
10 | TMHCHHEX 14 3 . 3 11
ypaBHeHUl B R,
Excel.
Pemenue
11 | MPHKIATHBIX 12 3 i 3 9
SKOHOMUYECKUX
3aja4 B R, Excel
B LeIOM 1O | 440 34 i 34 110 KontponbHble
JTUCITUTLTNHE paboThI
0
Hroro B % 24% : 100% 76%
5.3. Conep:kaHue cCeMMHAPOB, MPAKTHYECKUX 3aAHATHI
Ouno-3aounasn gpopma odyuenusn
Tabnuna 6
HanmeHnoBanue Trem ITepeyennb BOpocoB 1S 00CYKACHUS DopMbI IPOBEICHUA
(pa3nesoB) M CHUIIHHBI HA CEMMHAPCKUX, MPAKTHYECKUX 3aHATHIA
3aHAITUSX, PEKOMEHyeMble
HCTOYHMKH U3 pa3aesios 8,9
(Yxa3biBaeTcsi pa3jien u NopsiAKOBBIii
HOMep HCTOYHHUKA)
1.Beenenue B MS Excel Beenenne B Excel, BBoxg manneix u | Pemenue 3a71a4 B
dbopmyn B ssueiiku pabouero JucTa WHTEpaKTHUBHOW  (opme,
MIPOBEpKa
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Opranuzanusi CCbUIOK. OJIEeMEHTapHbIE
¢ynkuuu. Berpoennsie Qynkimm MS
Excel u ux npumenenue. Jlornueckue
¢byakuu. OYHKIUA TPOTHO3ZUPOBAHUS.
(Excel).

OyHKIMS TIOMCKA JTaHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, TI'TIP)
[Ipoctble ¥  CHOXKHBIE  NPOLIEHTHI.
®dunancoseie ¢pynkiuu. (I1C, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
Oynkiun nporuosuposanus. (MS Excel).
OyHKIMS TOUCKA JTaHHBIX B HEKOTOPOM
nuanazone ([IPOCMOTP, BIIP, TITIP)

(MS Excel). ®unancoBble ¢GyHKIIUU
(OCIUIT, IIPIUJIT, OBIAOXO/,
OBLIIUIAT). (MS  Excel). [Ilnan

MOTAIICHHUS KPEANTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

8.5]

CaMOCTOSITEIIbHOW PaOOTHI
u pa3bop OIHMOOK,
BBINIOJIHEHHE ayIUTOPHOTO
3aaHMs

2.Beenenue B R u RStudio

VcranoBka R wm  RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akThBanMsa OuOmmorek R; 0a30BrbIe
Matematuueckue pynkuuu B R. Co3nanue
noyib3oBarenbckux GyHKuud B R m
MOIKJTFOUCHUE MMOJIb30BATEIBLCKUX
OMOINOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansbix B R. 3a1anne BEKTOpOB
(RStudio). YcioBHbIe orepaTopsl 1
omneparopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

Pemenue 3a/1a4 B
WHTEpaKTUBHOH  (opme,
MpoBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OmMO0K,
BBITIOJTHEHUE ayJIUTOPHOIO
3a/laHus

3.IToctpoerne  rpadukos
¢ynkuuit B R, MS Excel.

[Toctpoenue rpadukoB ¢pyHkiuii B R, MS
Excel. IlpubnuxeHHOE  BBIYHCICHUE
MOBEACHUS (QYHKIMM BOJNM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOSHHNE HAKIOHHBIX acHMITOT B R,
MS Excel.

Boruncnenue npenena pynkuuu B R, MS
Excel.

Pexomendyemvre ucmounuxu: [8.1., 8.2.]

Pemenue 3a7a4 B
UHTEpaKTUBHOH  (opme,
MIpOBEpKa

CaMOCTOSITENNbHON PaboThI
u pazbop OmHMOOK,
BBITIOTHEHUE ayJUTOPHOTO
3aJaHuS

4.Boruncnenue npezena
¢byukuu B R, MS Excel

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

Pemenue
WHTEPAKTUBHOU
IIpOBEpKa
CaMOCTOSITENILHOM PadoThI
u pa3bop OIMOOK,
BBITIOJTHEHUE ayJUTOPHOTO
3a/laHus

3amaq B
dbopwme,

5.Beruncienue
MPOU3BOHON (YHKUIMU B
touke B R, MS Excel

[Tpubnuxennoe BBIUHCJICHHUE
MIPOU3BOIHON (PYHKITMH B 3aJJaHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTEL M ITOMCK

Pemenue 3agau B
WHTEPAaKTHBHOU (hopme,
MpOBEpKa

12




JIOKQJIBHBIX IKCTPEeMyMOB (YHKIIUHU B R,
MS Excel UYwucnennoe wucciienoBaHue
BBINYKJIOCTH (DYHKIIMH U TIOUCK €€ TOYEK
nepernba B R, MS Excel. Iloxnoe
YHCIIEHHOE HCClIeIoBaHNEe (PYHKIMH B R,
MS Excel

CaMOCTOSTEIIbHON pabOThI
1 pazdop ommooK,
BBITTOJIHEHHE ayTUTOPHOTO
3aaHMs

Pexomenoyemvie  ucmounuxu:  [8.1.,
8.2.,8.4., 8.5]
6.YucinenHoe HaxoxaeHHe | UnuciieHHOE HaXOXKACHUE onpeielieHHoro | Pemenue 3am1ay4 B
OIIPEJIEIICHHOT O U | 1 HECOOCTBEHHOI0 HHTEerpana B MS WHTEPaKTHUBHOHN (Qopme,
HecoOcTBeHHOro mHTerpana | Excel pOBEpKa
B R, MS Excel Pexomenoyemvie ucmounuxu: [8.2.,8.4., | caMoCTOSTEIbHON pabOTHI
8.5] U pa3zbop omuodoK,
BBIMIOJIHEHUE AYJAUTOPHOTO
3aIaHMsI
7.0nepauuu ¢ | Kommuiekcusle uncna. Pemenne Pa6ora ¢ yueOHoit
KOMIUICKCHBIMU YHCJIAMH H | alreOpandecKuX ypaBHCHHU. auTeparypoii. Pemenue
peuieHue  anreOpanveckux | Beramcienue apupmMeTnaecKux THUIIOBBIX 3a/1a4. Pa3dop
yYpaBHCHHI. BbIpakeHU. COOCTBEHHBIC 3HAUCHUS U BOIIPOCOB I10 TEME
COOCTBEHHBIC BEKTOPBHI MATPHII. 3aHsATHA. BhinonHeHune
Kanparuunbie popmel (R). Bektopel 1 | TOManIHKUX 3a1aHU K
neiicteus Hag HuMu (B R, MS Excel). KOKIOMY 3aHATHIO.
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,
8.4., 8.5]
8.OcHOBBI pa3pabotku | Coznanue makpocoB u pynkuuii B VBA. | Pabora c yueOHoit
MIPUIIOKESHU B | (Excel). nauTeparypoii. Pemmenue
UHCTpyMeHTalbHOH  cpene | Co3manue pOopMbI Ha IpUMepe THUITOBBIX 33/1a4. Pa3oop
VBA skoHoMuueckoi 3aiaun B VBA (Excel). | Bompocos mo teme

Pexomenoyemvie ucmounuxu. [8.2]

3aHATUS. BeITosIHEHIE
OMAIITHUX 3aJaHNI K
Ka)XJIOMY 3aHSATHIO.

9.0nepanyu ¢ MaTpuIiaMu B
R, MS Excel

Anrebpa MaTpull, UMIOPT, SKCIOPT
manuelX U3 R 8 MS Excel.
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHoI
aureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeIonHeHne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSATHIO.

10.Pemenue CHUCTEMBI
JIMHEWHBIX YpaBHEHHU B R,

MS Excel.

Pemrenne MaTpu4yHbIX ypaBHEHUN
(metronoMm oOpatHo# MaTpulibl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuko-
MaTeMaTHyecKas MOJIeb
MeXoTpacieBoro 6amanca (Mo1enb
«3atpatsl-Boimyck»).

Marpuynoe ypaBHenue (B R, MS Excel).
JIuneitnoe MPOTpaMMHUPOBAHUE
(Cummnekc-MeTof, 3aza4ya 0
MIPOM3BOJICTBE, TPAHCIOPTHAs 3agadya M
3amada o HasHaueHusix) (MS Excel).

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

Pabora ¢ yueOHoii
muteparypoi. Pemenne
TUNOBBIX 331a4. Pazoop
BOITPOCOB I10 TEME
3aHsTHs. BeinonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJIOMY 3aHSATHIO.
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11.Pemenne mpUKIATHBIX
SKOHOMMYECKHUX 3adad B R,
Excel

Hucmumym ounnaitn-oopaszoeanus

Opranuzaiys CChUIOK. DIeMEHTapHbIe
¢bynkuuu. Berpoennsie QyHkimm MS
Excel m ux npumenenue. Jlornueckue
¢byaKMu. OYHKIUHA TPOTHO3UPOBAHUS.
(Excel).

OyHKIMS TIOMCKA JTaHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, T'TIP)
[IpocTteie ®  CIIOKHBIE  TIPOIECHTHI.
O®unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
Oyukuuu nporuozuposanus. (MS Excel).
OyHKIMS TOUCKA JTAaHHBIX B HEKOTOPOM
muanazone ([TIPOCMOTP, BIIP, TITIP)

(MS Excel). ®unaHcoBble (yHKIHH
(OCIIT, IIPIUIT, OBIIAOXOMH,
OBLIIUIAT). (MS  Excel). Ilnan

MOTANICHHSI KPEIUTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

8.5]

Tabnuna 7
HaumeHoBaHue TeM IlepeyeHb BONPOCOB il 00CYKIEHMSI @®opMbI IPOBEICHUS
(pa3ae/ioB) IMCUMILTHHBI HA CEMUHAPCKHUX, MPAKTUYECKHUX 3aHATHI
3aHATUSAX, PpEKOMEHyeMble
HCTOYHUKU U3 pa3aesioB 8,9
(yka3pIiBaeTcsl pa3/jes U NOPsiIKOBbIH
HOMeEp MCTOYHHKA)
1.Beenenune 8 MS Excel Beenenne B Excel, BBoa maHHeix u | Pemenue 3a71a4 B
(dhopMyII B sTueiiKK paboUero mucra WHTEPaKTUBHOU dopme,

IPOBEPKa CaMOCTOSITEIbHON
paboTel U pa3zbop OMIHMOOK,
BBIMIOJIHEHUE  ayTUTOPHOIO
3aJ[aHus

2.BBenenue B R 1 RStudio

VYcranoBka R wm RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akThBanMsa OuOmmorek R; 0a30BbIe
Matematnueckue pynkuuu B R. Co3zganue
MoJb30BaTeNbckX (QyHKIMA B R
TTOJIKJTFOUCHUE MOJIB30BATEIbCKHUX
OMOIIMOTEK

Pexomenoyemvre ucmounuxu: [8.1.]
Tunel nansbix B R. 3a1anue BeKTOpoB
(RStudio). YcioBHbIe ornepaTopsl 1
orneparopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

Pemenue 3a1a4 B
WHTEPAKTUBHOU dbopme,
MIPOBEpPKa CaMOCTOATEIbHON
paboTel M pazdbop OmMOOK,
BBITIOJIHEHUE ~ ayJUTOPHOIO
3aTaHUS

3.IToctpoerne  rpaduxoB
¢ynkuuit B R, MS Excel.

[Toctpoenue rpadukoB ¢pyHkimii B R, MS
Excel. IlpubnmxeHHOE  BBIYHCICHUE
noBefeHuss GYHKIUA BONMHM3UW  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe

Pemenne 3aja4 B
WHTEPAKTUBHOU dopme,
MpPOBEpPKa CaMOCTOATEIIbHOMN
paboTel U pazbop OmHOOK,
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MIOCTPOCHHE HAKJIOHHBIX acHUMNTOT B R,
MS Excel.

Brruucnenue npeaena ¢pyakuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1., 8.2.]

BBIIIOJITHCHHUE AyAUTOPHOI'O
3aJaHus

4.Bpraucienue npeaena
¢bynkuum B R, MS Excel

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

Pemenue 3a1a4 B
WHTEPaKTUBHOU dopme,
MPOBEpPKA CaMOCTOATEIIbHON
paboThl M pazdbop OmMOOK,
BBITIOJIHEHUE ~ ayJUTOPHOIO
3a/1aHUS

5.Brerancnenue
MPOM3BOTHON (PYHKIIMU B
touke B R, MS Excel

[TpubnmxenHoe BBIUHCIICHHE
MPOU3BOTHON (DYHKIIMH B 32 IaHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTb H IIOMCK
JIOKAJIBHBIX IKCTPeMyMOB (YHKIUU B R,
MS Excel YucimeHnHoe wucciieoBaHHE
BBINYKJIOCTH (DYHKIIMU U TIOUCK €€ TOYeK
nepernba B R, MS Excel. Iloxnoe
YHCIIEHHOE HcCleloBaHne QyHKIHH B R,
MS Excel

Pemenue 3agau B
WHTEPaKTHBHOH (opme,
MIPOBEPKA CaMOCTOSITEIIbHOU
paboThI ¥ pa3dbop OMIMOOK,
BBITIOJTHCHHUE ayIUTOPHOTO
3aIaHusI

Pexomenoyemvie  ucmounuxu: [8.1.,
8.2.,8.4., 8.5]
6.YucnenHoe HaxoxaeHue | UncneHHOe HaxOXAeHUE onpeaeneHHoro | Pemenue 3amay B
OIPEJIETICHHOT O U | ¥ HECOOCTBEHHOI0 HHTerpana B MS MHTEPAaKTUBHOU (opMe,
HecoOcTBeHHOro mHTerpana | Excel POBEPKA CAaMOCTOSITEITLHOM
B R, MS Excel Pexomenoyemvie ucmounuxu: [8.2.,8.4., | paboTsl U pazdop OMMOOK,
8.5] BBITNIOJIHEHHUE ayIUTOPHOTO
3aTaHHsI
7.0nepauuu ¢ | KommiekcHrie uncia. Pemenue PaGora ¢ yueOHoit
KOMIUIEKCHBIMU YHCJIaMU M | anreOpanuyeckux ypaBHEHUH. auteparypoi. Pemenne
peuieHue anreOpanueckux | Beraucienue apupmMeTHUecKux TUTIOBBIX 3a1a4. Pa3zoop
YpaBHECHHUH. BbIpakeHUH. COOCTBEHHBIC 3HAYCHUS U BOIIPOCOB I10 TEME 3aHSITHSI.
COOCTBEHHBIE BEKTOPHI MaTPHIL. Brimonnenue nomanHmux
Ksanpatuunsie popmsl (R). BexTops! u 3aIaHUM K KOKIOMY
neiicteus Hag HuMu (B R, MS Excel). 3aHATHUIO.
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,
8.4., 8.5]
8.OCHOBBI paspabotku | Co3zmanue MmakpocoB u ¢yHkiuii B VBA. | Pabota ¢ yuebHOI
MIPUIIOKEHUN B | (Excel). auTepatypoii. Permenne
nHCTpyMeHTabHOM  cpeze | Co3nanue GpopMbl Ha TIpUMEpe TUTOBBIX 331a4. Pazoop
VBA sKoHOMHUecKoi 3amaun B VBA (Excel). | BompocoB 1o Teme 3aHsATHSL.

Pexomenodyemvle ucmounuxu: [8.2]

BrimmosiHeHNEe 1OMAaHuX
3aJlaHui K KaXI0OMY
3aHATHIO.

9.0mepanuu ¢ MaTpuIiaMu B
R, MS Excel

Anrebpa MaTpHil, UMIOPT, IKCIOPT
manueiXx U3 R B MS Excel.

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

Pabora ¢ yueOHoii
nuteparypoil. Pemenune
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHSTHS.
Brinonnenue goMaiHux
3aJaHUN K KOKIOMY
3aHATHUIO.

15




10.Pemenue CHCTEMBI
JIMHEWHBIX YpaBHEHUU B R,

MS Excel.

Pemenne MaTpuuHbIX ypaBHEHHI
(meTosiom oOpaTHoO# Matpuiibl, Kpamepa,
l'aycca (B R, MS Excel). OxoHOMHKO-
MaTeMaTH4eCKasi MOJIeTTh
MEXOTpacieBoro 6amanca (MOJENb
«3atpatsl-Boimyck»).

Marpuunoe ypaBuenue (B R, MS Excel).
JIuneitnoe MPOrpaMMHUPOBAHUE
(Cumrmuiexc-meron, 3agaua 0
MIPOU3BOJICTBE, TPAHCIIOPTHAS 3aga4a |
3amaya o HazHadyeHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

Pabota c yuebHOI
aureparypoii. Pemenue
TUTOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHATHS.
Brinonnenue noMamHux
3aIaHUM K KaKIOMY
3aHATUIO.

11.Pemenne  mpHKIAIHBIX
SKOHOMHMYECKHX 3a7ad B R,
Excel

JInHerHoe mporpaMMHUPOBaHUE
(Cummiekc-meTo/1, 3aa4a o
MIPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1aya 1
3ama4a o HazHa4yeHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

Pa6ora ¢ yueOHoit
aureparypoil. Pemenue
THUIIOBBIX 33/1a4. Pa3oop
BOIIPOCOB T10 TEME 3aHSTHUS.
BeinonHeHHEe TOMAITHIX

8.5]

3aIaHUM K KOKIOMY
3aHATHIO.

6. IlepeueHbr yueOHO-METOAMYECKOT0 oO0ecredeHHs IS CAMOCTOSITEJIbHON pPadoThl
00y4aromuxcs mo JMCUMILIHHE

6.1. IlepeyeHb BONMPOCOB, OTBOJAMMBIX HA CAMOCTOSITEJIbLHOE OCBOEHHE THCIMIIMHBI,
(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOU PA0OTHI

Ta0Omuma 8

HaumenoBaume TeM
(pa3aesioB) M CUMILTHHBI

Ilepeyens Bonpocos,
OTBOAUMBIX HA
CaMOCTOSITEIbHOE OCBOCHHUE

®DopMbI BHEAYAUTOPHOM
CaMOCTOSITEIbHON PadoThI

Beexenne 8 MS Excel

Jlornueckue GpyHKuu. OyHKINU
IIPOTHO3UPOBAHUS (POCT,
TEHAEHLIA).

Bbluncnenue HayucCiIeHUH 1O
BKJIaJIaM M BBIIUIAT MO KPEIUTaM,
IIJIaH MOTAIEHUS KPEInTa.

— Pemenue 3anau 8 MS Excel;

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

— U3YyYEeHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJIaHUM;

- BRITIOJTHEHHE 3aJJaHUI

KOHTPOJIBHON pabOTHI

Beenenue B R u RStudio

Twunsl fadHex B R n
MpOrpaMMHUPOBaHUE TIEPEMEHHBIX,
JIOTUYECKHE KOHCTPYKLIUH U
YCJIOBHBIE oniepaTophl B R;
CIIOCOOBI UTEHMSI/3aniCcH B R
JAHHBIX Pa3IMYHBIX (HOPMATOB.

— Pemrenne 3aga4 B R
— paboTa ¢ TEeKCTOM JISKIIHH, pa30oop
BOITPOCOB T10 TEME 3aHSTHS;

— U3Y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HMCTOYHHKOB;
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- IOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATUSIM;

- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;

- BBIIIOJIHEHUE 3aJaHuU

KOHTPOJILHON paOOThI

[TocTpoenue rpagukoB
¢dbynkumii B R, MS Excel

XapakTepuCcTUKU PyHKIUI:
YEeTHOCTh U HEYETHOCTb,
MEPUOIMIHOCT, MOHOTOHHOCTb,

— Pemenne 3amau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JISKIIUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHS,

OrPaHUYEHHOCTb.
— HU3Yy4EHHUE PEKOMEHJ0BaHHbIX K
3aHSATHUIO JINTEPATYPHBIX
UCTOYHUKOB,;
- MOATOTOBKA K CEMUHAPCKUM H
IPAKTUYECKUM 3aHATHIM;
- BBITMIOJIHEHUE JIOMAITHUX 3a/IaHU;
- BBIIIOJIHEHYE 3aJaHu
KOHTPOJIbHOH paboThI
Brruucnenue npenena beckoneuno MaJible U | — Pemenwue 3anau B R, MS Excel;
¢ynkuuu B R, MS Excel 6€CKOH?‘-IHO Oounpime (i)YHKIII/II/IV. — pAGOTA ¢ TEKCTOM JEKIIHH, PasGop
Tepsbiid 1 BTOpoH BOIIPOCOB T10 TEME 3aHSITHS;
3aMeyvaTeNbHbIC TIPEICIIBI.
Hempepsigrocts  dynkmun 5 | M3YUCHHE PEKOMEHOBAHHBIX K

Touke. TOUKH pa3peiBa GyHKINH.

3aHSATHIO JIUTEPATYPHBIX
UCTOYHUKOB;
- IOATOTOBKAa K CEMUHAPCKUM U
IPAaKTUYECKUM 3aHATHIM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJ[aHH;
- BBINIOJIHEHUE 3aJJaHUI
KOHTPOJIbHON pabOThI

Beruucnenue
MIPOU3BOJIHON (PyHKIIMU B
touke B R, MS Excel

O1acTUYHOCTD
MIPUMCHCHHE.
Haubonpmiee W HauMeHBIIEE
3HAYEHUS! HENpPEPHIBHOW (PYHKIIMH
Ha OTpe3Ke.

GyHKIIMM U ee

— Pemenune 3amay B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIINH, pa3doop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3YYEeHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JIOMAIIHUX 3aJIaHUM;

- BRITIOTHEHHE 3aJJaHHUI

KOHTPOJIHHON pabOTHI

YuciaeHHoe HaXO0XICHUE
ONPEIETICHHOTO u
HECOOCTBEHHOT'O

uHTerpaia B R, Excel

Heonpenenennsiit MHTErpall.
®opmyna HetoToHa - JleitbHuna.

— Pemenue 3agau B R, MS Excel,

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

— U3Yy4Y€HHE PEKOMEH/IOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aJIaHUM;

- BBIIIOJIHEHUE 3aJaHu

KOHTPOJIbHOW pabOThI
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Onepanun ¢ | Berancnenne dyHKUMH | — Pemenne 3amau B R, MS Excel;
KOMIUIEKCHBIMU YUCJIaMH | KOMILJIEKCHOTO TIEPEMEHHOTO
p — paboTa ¢ TEeKCTOM JICKIIHH, pa30oop
" pelieHne 5
BOIIPOCOB T10 TEME 3aHSTHS;
anredpanvecKux
ypaBHEHHit U3y4CHUE PEKOMEH/IOBAaHHBIX K
3aHATHIO JINTEPATyPHBIX
UCTOYHUKOB,;
- IOJITOTOBKA K CEMUHAPCKUM U
NPAaKTUYCCKUM 3aHSATHIM;
- BBIIIOJTHCHUE IOMAIITHHUX 3aJ[aHUH;
- BBITNIOJTHCHUE 3a/IaHUM
KOHTPOJILHON pabOThI
OcHOBBI pa3paboTku OCHOBBI s13bIKA Visual Basic for | — pemenue 3anau B R, MS Excel;
MIPUIOKEHUN B | Application. Pa3pabotka
P . PP P — paboTa ¢ TeKCTOM JIEKIIHH, pa3oop
HHCT HTaJIbHOU 0JIb30BATEIbCKUX HAJIOTOBBIX
VE? ApyMe lIbHOM CPE/IC | TOJIb30BATCIILC AMaJioro BOIIPOCOB I10 TEME 3aHSATHS,
OKOH.

- U3YyYEHHUE PEKOMEHIOBAHHBIX K

3aHATHIO JIUTEPATYPHBIX

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATUSIM;

- BBIIIOJHCHHE JOMAITHUX 3aJaHNN

OnepauHH C MaTpuamu B
R, Excel

Bexrtoproe npoctpanctso R".
JIuHeitHas 3aBUCUMOCTh
(HE3aBHCUMOCTbH) CUCTEMBbI
BEKTOPOB. ba3uc u pasmMepHOCTh 1
BEKTOPHOI'O IMPOCTPAHCTBA.

— Pemenne 3agau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JICKIIMH, pa30op
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3YYCHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aJIaHUM;

- BBITIOJTHEHHE 3aJJaHUI

KOHTPOJILHON pabOThI

Pemenne CUCTEMBI
JIMHEUHBIX YpaBHEHUN B R,
Excel.

CoOcTBEHHBIE
COOCTBEHHBIE
KBaJI[paTHBIX MaTpHUIL.

3HA4YCHUA u
BCKTOPBI

— Pemenne 3amau B R, MS Excel;

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

— U3y4YEHHUE PEKOMEHI0BAaHHBIX K
3aHATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHITHSM;

- BBITIOJIHEHHUE JIOMAIIHUX 3aJ[aHHi;

- BBIIIOJIHEHUE 3aJJaHUI

KOHTPOJIbHON pabOThI

Pemenne MPUKIaIHBIX
SKOHOMHMYECKHUX 3a7a4 B R,
Excel

HaxoxzaeHue  25acTUYHOCTH |
JIpYTUX TMpeNeibHbIX BEIUYUH B
MHUKpPO3KOHOMUKE. TpaHcnopTHas
3ajaya, 3a/1a4a 0 Ha3HAUYEHUX.

— Pemenne 3agau B R, MS Excel,;

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

— U3Y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
HUCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHATUSIM;

18




- BBINOJIHEHHE JOMAIIHUX 3aJaHUMH;
- BBIIIOJIHEHUE 3aJaHuU
KOHTPOJILHON paOOThI

6.2. HepequL BOIIPOCOB, 3aIlaHI/II7[, TEM IJIA IMMOATOTOBKH K TEKYIIEMY KOHTPOJIIO

HPUMeprle 60NRPOCHI K KOHMPOJIbHbIM paﬁomaM

1. Kak paboratot ¢punancossie pynkiun B Excel (IIC, BC, CTABKA, KIIEP, TTJIT
u 11p.)? Kakoil CMBIC]I UMEIOT OHU U UX apTyMEHTHI?

2. Kak moctpouts rpaduk ¢pynkuuu B Excel/R?

3. Yto Takoe mpeen YNCIOBOM OCIEA0BaTENbHOCTH, NpeAe (GYHKIUU B TOUKE, HA
0eckoHeyHocTu? Kak BBIYMCIUTH Mpenei, UCIONb3ys BBIYMCIUTEIbHBIE BO3MOXKHOCTH
Excel/R?

4. Yto Takoe acumrtora rpaduka GyHkiuu? Kak HaliTH acHMOTOTHI (AHATUTHYCCKH
u B Excel/R)?

5. Yro takoe npou3BogHas QpyHkuu? Kak BBIYUCIUTH NPOU3BOJHYIO C MOMOUIBIO
dbopmyn yncneHHoro audhepeHupoBaHus?

6. Kakue ¢pyHKIIMM HA3BIBAIOTCSI MOHOTOHHBIMHU Ha MPOMexyTke? UTo Takoe Touka
JOKaJIbHOTO 3KcTpeMyMma (pyHkumn? Kak uccnenoBarh (yHKIUIO HA MOHOTOHHOCTb U
sKCTpeMyMbl (aHannTHUecku u B Excel/R)?

/. Kakue QyHKIMU Ha3bIBAIOTCS BBIMYKJIBIMU U BOTHYTBIMH Ha MpOMeExyTke? Urto
Takoe Touka mepernda ¢ynknuu? Kak uccnenoBaTh (PyHKIIMIO Ha BBITYKIOCTh U TOYKU
nepern6a (ananmutuyecku u B Excel/R)?

8. Uro Takoe  HEONpEACIEHHBI  WHTErpall, OMNPEACIAEHHBIM  HHTETpa,
HecoOCTBeHHBIM MHTErpai? Kak BeUUCIUTEL OnpenenEéHHbIN/HECOOCTBEHHBI HHTETPAT B
R?

9. Tlo kakuM mpaBwiaM BBITIOTHSIOTCS OTIEpAlMK Ha MaTpuiiamMu (apupMeTudecKue,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpula U AJi1 KaKUX MaTPHI] OHA CYIIECTBYET?
Kaxk BBINOJHUTE CIOKEHUE, BBIYMTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE U HAXOXKJICHUE

oOpartHoi matpuibl B Excel/R?
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10. Yro Ttakoe ompenenutenb Marpunbl? Kak HalTH ompeneiauTens MaTpHUIlbl B
Excel/R?

11. Yro Takoe cuctema JMHEHHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO pelieHui
U B KaKuX cirydasx oHa MoxkeT nmeTh? Kak permmmte CJIAY B Excel/R?

12. Kak pemuts Matpuunoe ypaBHeHue Buga AX=B umu XA=B B Excel/R?

13. Kak ompeneneHbl JUHEHHBIE OINepaldyd HaJ apudMETUYECKUMH BEKTOpaMH,
CKaJS[PHOE TPOU3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroil MexAy BekTopamu? Kak
BBITIOJIHUTD JIMHEWHBIE OIEpalliy, BBIUYUCIUTH CKAISPHOE MPOU3BEACHHE, HAUTH MOJYJIb
BEKTOpa, HAWTH yroJl MexX 1y Bekropamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOpa MaTpuilbl? Kak HaliTu
COOCTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOpa MaTpullsl B R?

15. Yro Takoe 3agaya JMHEWHOTro mporpammupoBanusa? Kak pemuts 3agady
JMHEHHOTro mporpamMmupoBanus B Excel/R?

Ilpumepwl 3a0anuiit KOHMPOJIbHBIX padOmM
3amaHus MOKHO BRINOJHHUTEL Kak B Excel, Tak u B R-studio
Ilpumep 1

1. TIpoBecTH MOJIHOE UCCIICAOBAHUE U TOCTPOUTH rpaduk ¢pyHkimu y = f (X).
Haiitu Hauboublee 1 HauMeHblIee 3HadyeHust QyHKIuU Ha otpeske [—2;0].

x®—-2
f0=( e

2. TIpoBecTH MOJHOE UCCICIOBAHUE U MTOCTPOUTH rpaduk pynkmuu 'y = f(X).

3

y=x*-5x+6

3. C nmomo1pto GUHAHCOBBIX (DYHKIIUHA OMPEAEINUTh, KAKUM JOJHKHO OBIThH
HayaJpHOE 3HAUYCHHE BKJIAJIa MPHU CIASAYIONIUX YCIOBUIX: cpok Bkiaaa (Knep)— 18
MecsiteB, Oyaymiee 3HaueHue Bkiaaa (be) — 11 500 nonnapos, rogoBas
nporieHTHas ctaBka (CtaBka) — 12,5%. JlonoJHUTEIbHBIC BIOKEHUS U U3BIATHUS HE
pou3BOAATCS. [IpOIIeHTHI HAUNCIIAIOTCS eKeKBapTaIbHO. OTBET 1aTh C IBYMS
3HAKaMH I[10CJIE 3aIISTOM.

Ilpumep 2

1. I/ISBCCTHO, 4TO KOMITaHHA OKAa3bIBACT YCIYI'U:
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a = (3, 7, 1, '5, '1, 1, O, l, 5, 1; 6, _5; 11 _21 41 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 X BBITIOJTHEHUS TPEOYIOTCSI COOTBETCTBYIONIUE PECYPCHI &;, bj, Ci. ITpu a3ToM ecim a;>0,
pecypc umeercss B Hanmuuuu, ecid @i<0, TO OH HaxoauTcs B ayTcopcuHre. B memsx
MHOTO(AKTOPHOTO aHalW3a JACATEIBHOCTH KOMIIAHUKM HEOOXOJUMO  PAaCCUUTATh

CJIeQYIOIME BhIPAKCHUA:
a) 4d - 3b
b) 6(3, p)*b + 4*[p*b
c) 4(d, b)*p - 6(b, p)*a - 3|p|*p
2. BoccranoBute, Kakoe KOJMYECTBO PECYPCOB Xi, X2, ..., Xg OBUIO MCIIOJIB30BAHO B
KOMIIaHHUHN HpI/I BBITIOJTHCHHMHW OCHOBHBIX 3a/1a4. I/I3BGCTHO, yTO MJId 3TOro0 HaIao

PCHINTL CUCTCMY JIMHEHUHBIX ypaBHeHHﬁ. OtBeT naﬁTe C TOYHOCTBIO 10 ABYX 3HAKOB

rocJe 3ansaTou. Pesynprar nposepere.

6 x1+ 8 X - X3+ 8 X4 7 Xs+ 4 X -2 X+ 2 Xg= 518,42
6 X+ 9 Xt 7 X+ 10 X¢+ 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 xit 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

3. Jlns BBINONHEHHS ONTUMAIILHOIO OW3HEC-IUIAHMPOBAHUS TPEOYeTCs PEIIUThH

MaTpUiIHOC YPaBHCHUC AJIS OTBICKAHUS MaTpPHUIIbI X no 3aJlaHHBIM MaTpHLlaM A, Bu

nuaronansaoi exuanuHoii E: X(BY)A%=E. Pesynsrar nposepsre.

0O 81 -9 8 6 0 5 1 0 2 8 0 47 10 18
9 -2 1 -2 9 14 -18 12 16 4 2 7 513 1 0
13 6 11 1 118 9 -9 -14 2 -9-14 1-11 -9 -17

A=/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 0O 16 16 2 77 3 -18 -14
0O 117 6 1 13 -1-14 15 14 -14 -16 -8 -1 -3 1
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110 15 15-12 -2 4 -18 16| |11 8 14 -19 11 6 17 -11

4. ]Ins BOCCTaHOBJIEHMsI YTPAu€HHBIX MapoJied BXOJa Ha NOpTal OpraHU3alUU
TpeOyeTcs HalTHU C TOYHOCTBIO O 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIE YMCIA U
coOCTBEeHHBbIE BEKTOpbl MaTpuilbl A. [IpoBepuTh OpPTOrOHANBHOCTH MOIYYEHHOTO

COOCTBEHHOrO 0asuca.

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

5. 3aemiuk B3su1 B 6anke kpeauT B pazmepe 3400000 py6. Ha cpok 20 nert. [IponienTHas
crtaBka 11,75%. IlepmoanmvHocTh HauuciaeHuss — pa3 B KBapraid. Kakyroo cymmy
OCHOBHOTO JI0JITA KJIIMEHT BBIIUIATUT 3a nepBbie 9 neT u 3a 11-i rox nepuoga? OtBeT
OKPYTJIUTE O KOIEEK.

6. Jlisi BBINOJIHEHUS ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAHUA TpeOyeTcsl PEIIUTh
CJIEAYIONIYIO 3a/1auy JIMHEHHOTO MPOrPaMMUPOBAHUS:

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

Kpurepuu 0a/51bHOM OLEHKH Pa3JIMYHBIX (DOPM TEKYIIEr0 KOHTPOJISI YCIIEBAeMOCTH

Kputepuu 0ayuibHON OLIEHKH Pa3IMYHBIX (OPM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
COIEPKATCSI B COOTBETCTBYIOIIMX METOAMYECKUX peKoMeHAauusx J[lemaprameHra
MAaTEMATUKH.

7. ®oHJ OLIEHOYHBIX CpeaACTB AJdA IIPOBCACHUSA HpOMe)I(yTO‘IHOﬁ arrecranmumn
oﬁyqamumxcn no JUCIMIIIMHE

7.1. IlepeyeHb KOMIETEHUHMH ¢ yKa3aHWeM 3JTanoB ux ¢opmMupoBaHHS B
npoiecce 0CBOCHUs 00pa3oBaTeJbHON MPOTrPaMMBbl.
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HepequL KOMHCTCHHI/Iﬁ C YKa3aHUCM HHAWUKATOPOB HUX JOCTHIKCHHUA B IPOLICCCC

OCBOCHMSI 00pa30BaTEIbHOM MPOrpaMMbl

COJCP)KUTCS B pazzaene 2

«IlepedeHb

INIAHUPYCMBIX PE3YJIbTATOB OCBOCHHA 06p330BaTeHBHOﬁ nporpamMmbel € YKa3aHHUCM

HHAUKATOPOB UX NOCTHIKCHUA U INIAHUPYCMBIX PE3YJIbTATOB O6y‘ICHI/IH 110 JUCHHUIIIIMHC) .

7.2. TunoBbie KOHTPOJIbHBIC 3aJlaHUA WIH HHBIC MaTE€pHaJbl, HCOﬁXOI[I/leIe AJIA
OICHKH HHAUKATOPOB NOCTH/KCHUA KOMHeTeHHHﬁ, 3HAHUN U yMeHI/Iﬁ

Tabnuua 9
HaunmenoBanme HaunmeHnoBanme PesyabTaTsl HpI/IMepbl 3aJJaHui 1JISl OLIEHKHU
KOMIIeTeHI U HHIMKATOPOB o0ydeHnst (yMeHHs] M MHIMKATOPOB J0CTHKEHHS KOMIIeTeH i
JOCTHXKCHUSA 3H3HI/ISI),
KOMIICTCHIIMH COOTHECCCHHBIC C
HHIUKATOpaMHu
JOCTHKCHUA
KOMIIETEeHIIH
YK-4 Ucnonszyer 3Hamp OCHOBHBIC 3ananmue 1.
CrocoGHOCTh | OCHOBHBIE METO/IBI Co3snatb B Excel sanekTponnyro Tabuity,
UCIOJIb30BaTh | METO/IbI U | IOJIyYeHus, cozieprKalyto gaHHbie 0 Kypce eBpo (EUR)
MIPUKIAIHOE CpencTBa MpeJICTaBICHHUS, 3a nocleqHui Mecdll (3Ty HHPOpMAITIIO
POTPaMMHOE | TIOJTYYCHUS, XpaHeHHs U MOYKHO HalTH Ha OQHUIIMATBHOM CaiTe
obOecrieueHrue | IpEJICTaBICHHUS, 00paboTku ganHbIX | COepOanka). IMnopTupoBaTh 3TH JTaHHBIC B
IIPU PELIICHUN | XpaHCHHS " R B Bujie oObekra Tuma data.frame.
npodeccuoHasn | 00paboTKH Ymems npumeHITH
BHBIX 3a/1a4 TAHHBIX. OCHOBHBIE METO/IBI
HOJyYeHus,
Npe/ICTaBIICHHUS,
XpaHeHus U
00paboTKH JaHHBIX
Hemonctpupyetr | 3nameo 3ananmue 2.
BJIAJICHUE npodeccuoHaIbHbBI C nomouipto puHaHCOBBIX (yHKIHMIT EXCel
npoeCCHOHANIBH | € TIAKETHI COCTaBHTH TUIaH TIOTAIICHHUS KPEINTA B
BIMH  TIAKeTaMH | IPUKIAIHBIX pasmepe 500 ToIc. py0., B3sTOro Ha 18
MPUKIaIHBIX porpamMm MecsueB o1 16% rogoBbIX (MPOLIEHTHI
IPOrpaMM. HAUUCIIAIOTCS €KEMECIYHO) U
Ymems BO3BPAI[aEMOTO PAaBHBIMU TIIATEKAMH B
UCIIOJIb30BaTh KOHIIE KaXK/10T0 MecsIa.
poeCCHOHATBHBI
€ MaKeThl
MIPUKJIIATHBIX
porpamMm
3ananmue 3.
BriOupaer 3namp 3a1aHbl BEKTOpA
HeoOxoIuMoe MIPUKIIATHOE o
HPUKIIATHOE HgorpaMMHoe ? =(32-40450-34-4).
IPOrpaMMHOE obecrieueHne b=(-35,4,2,30,-1,4,-2,3),

obecnieucHue B
3aBUCUMOCTH  OT
peraeMoun
3a7a4H.

Ymems BoIOUpATDH
HEOO0XOIMMOE
MIPHUKIIATHOC
obecrieueHue B

c= (0,0,4,-3,2,-5,6,-1,—4,1) . Boraucnuts

3HAYCHHUC BbIPAKCHUA

3(a,b)c—2(b,c)c+|alb s Excel wm s R.
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3aBHCHUMOCTH OT
pelaeMbIX 3a1a4

3ananue 4.
HNwmeercs mate 3aganuii - A, b, B, I, /[ -u
nsath padotauxoB — I, 11, 11, 1V, V - st ux
BBITIOJTHEHUS. B Tabnuiie ykazana npuObLIb,
KOTOPYIO 00€CTICUMBAET KaXK/IbIH U3

Hcnonp3yer 3namep Ha3HaueHHE | paOOTHUKOB MPH BBHITIOTHEHUH KaXKOTO U3
IPUKIIaJHOE HPUKIIaJHOTO 3a7aHui.
pOrpaMMHOE IPOTPaMMHOTO I ] I v \%
oOecrieuenne Ui | odecneueHus
pereHus A |18 |30 | 20 18 17
KOHKPETHBIX Yuems
MIPUKIIAQTHBIX UCTIOJIb30BaTh b |13 |18 | 10 17 13
3amad. NPUKIaHOE
IPOrPaMMHOE B |10 | 16 | 11 10 15
obecrieueHne  JuIs
perenus r {19 | 25| 18 17 16
KOHKPETHBIX
HpI/IKJIiaI[HI)IX 3amad A | 14118 22 20 8
Pacnipenenuts 3a1anus Mexay pabOTHUKaMU
(o1HO 3a7aHUE BHIMOIHACTCS OJHUM
YeJI0OBEKOM) TaK, YTOOBI 00IIast IpUOBLTH OT
BBITIOJTHEH U 3a1aHuil Obuta HanbosbIneil. B
OTBETE YKa3aTh HAWJCHHYIO HAUOOIBIIYIO
PUOBLIb.
[TKH-2 JeMmoHcTpupyer | 3namo 3ananmue 5.
CriocoOHOCTh | 3paHwms MaTeMaTHIeCKre Haiitn B opuimanbHBIX HCTOYHUKAX
MIPUMEHSATH MaTeMmaTHyeckux | MECTOABL, (mampumep, B PBK) undopmanmro o
MATEMATHIECK |\ oo on pUMEHsIeMbIC B CTOMMOCTH MUHYTBI PEKJIaMBbI Ha
1€ METOJIbI JJIst MEHEKMEHTE. TEJIEBU3MOHHBIX KaHaJIaX BO BpeMs
perieHus TIPUMCHACMBIX B tpancisiiuu UM no ¢yrOoity 3a mociennue
craHgapTHeix | MCHCUKMCHTC Yuems 5 net. IlpoaHanu3upoBaTh MOTy4eHHBIE
npogeccronan HUCIOIB30BATH naHHble. [I[ponurocTpupoBaTh MOIYyYEHHBIE
BHBIX 3a/1a4, MaTeMaTHYeCKue pe3yibTaThl AUArPAMMOH.
WHTEPIPETHPO METOIBI,
BaTh NpUMEHSIEMBIE B
MOJTyYCHHBIC
MEHE[KMEHTE.
MaTeMaTHYeCK
Ue pe3yabTaThl
Hpnmenser Iname 3ananmue 6.
MaTematnieckue | TS0 CrpyKTypHast MaTpHUIia TOPTOBIH TPEX

METOABI U MOACIN
11 00OCHOBAHHMS
HpI/IHHTI/IH
YIIPaBIEHICCKUX
peLIcHu.

METOABI U MOIEIN
11 00OCHOBaHUS
PUHSITUS
YIIPaBICHICCKIX
peLIeHui.

Yuemo
HCII0IL30BaTh
MaTeMaTU4eCKHe
METOJBI U MOJIEIIH

CTpaH UMECT BU/]

0,3 0,2 0,5
A=(0,4 0,4 0,3
0,3 0,4 0,6

(8 - o TOProBOro OHO/KETA, KOTOPYIO

J-ast cTpaHa TPATUT HA UMIIOPT TOBApOB M3 i-
oii ctpanbl). OnpenenuTh BO3MOKHBIC
OIOJIKETHI CTPaH, MPU KOTOPBIX TOPTOBIIS

24




Ut 00OCHOBAaHUS OyneT cOalaHCHpOBaHHOM
NIPUHATHS (6e3mehunUTHON) TS KaXKI0M U3 CTPaH.
YIPaBICHYCCKIX
peueHui.
C 3namb MeToIbI 3ananme 7.
OAEPKATCIIBHO IOy YCHHS Kypc akuun B 2020 rogy cocTaBisi:
WHTEPIPETHPYET 01.0
pe3yJIbTAaTOB IIpU 01.01. 142 01.05. 154 9.20 166
pe3yIbTATRI, UCIIONB30BAHUHU 2020  py6. 2020 py6. 20 py6.
01.1
MOJy4YEeHHBIE IIPU
e PH | MaTeMaTHYECKHX 0102. 145 0106, 155 020 166
HCIIOJIb30BAHNH MOZCIICH. 2020 py6. 2020 py®. 20 py6.
01.1
MaTeMaTUYECKUX
. Ymemo 01.03. 147 01.07. 161 120 169
MOJIEIIEH. - 2020 py6. 2020 py6. 20 py®.
HHTEPIIPETUPOBATH 011
pe3yJIbTaThl, 01.04. 151 01.08. 165 220 172
2020 pyo. 2020 py®. 20 pyo6.
MOJIyYCHHBIC  TIPU
UCIIOIb30BAHNH OrnpenenuTsb, Kakoi THIT 3aBUCUMOCTH
MaTeMaTUICeCKuX 0oJiee TOUYHO OTPEESIET MOBEICHHE
MOJEIIEN. HEHHOU OyMaru — JIMHEeUHBIN 1IN
IKCIIOHCHIMAIILHBIN, U, IPUMCHHUB
COOTBETCTBYIOIYIO (DYHKIUIO, PACCUUTATD
npeanonaraemsiid kypc Ha 01.03.2021

Ilpumepvl munoewvix 3a0anuil
C nomorbio (MHAHCOBBIX (PYHKITHI ONPEACIUTD, KAKUM JOJIKHO OBIThH

3aoaua 1.
HavyaJbHOE 3HAYCHUE BKJIa/Ia MPHU CIEAYIOMUX YCIOBUAX: cpok Bkiaaa (Kmep) — 3,5 rona,
oynyiee 3Hauenue Bkiaaa (be) — 21 500 nonnapos, rogoBas mporieHTHAs! CTaBKa
(CraBka) — 10%. JlormoTHUTEIBHBIE BIOKCHUS U U3BATHS HE MPOU3BOAATCS. [IporieHThI
HAYUCIAIOTCSA 110 TostyroausM. OTBET AaTh C ABYMS 3HAKaMU TIOCJIE 3aISITOM.

3aodaua 2. Ilnomanp nepBoro Kkpyra coctasiseTr 760, miomaas BTOPOro Kpyra COCTaBIseT

20. C nomompto uHcTpymMeHTa I[londop mapamerpa ompenenuTbh BO CKOJIBKO pa3 paauyc

IIEPBOro Kpyra OTJIMYACTCs OT paanyCca BTOPOTO

3adaua 3. Haittn nepsyio mpousBognyio ¢yukuun Y =5X€* B Touke x = -1,5. OtBer

MPEJCTABUTh B BUJIE IECSITUYHOM IpoOu ¢ TouHOCTHIO 10 0.001.
3aoaua 4. JIna pynkuum y = arctg(x + 2.5) — 0.25x naiigure:
1) opnuHaty Touku nepecevyenus rpaguka c ocbto Oy;

2) TOYKY JIOKaJbHOTO MUHUMYMa;

3) NOKaIbHBI MUHUMYM;

4) TOUKY JJOKaJIbHOIO MaKCUMYyMa;
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5) NOKaJIbHBIA MAKCUMYM.
Bce oTBeTHI peacTaBUTh B BUE ACCATHUHOM Ipodu ¢ TouHocThio 10 0.001, Hanpumep,

1.234.

3adaua 5. VI3BecTHa nipenenbHas NpOU3BOAUTEIBLHOCTD Tpy1a MP(L) = %, roe L —
+

00BEM Tpyno3arpat. Haittu 00bEM npou3BoicTBa rpu 00bEMeE Tpyao3aTpar Lo=80. Oteer

AaTh C TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3aIsTOM.

3adaua 6. Haiitn BTOpYIO NPOU3BOAHYIO GYHKIMH Y = 3/ X* —=5X+6 B Touke x = -2.

OTBeT npencTaBUTh B BUJE ACCATUUHON ApoOu ¢ TouHOCTHIO 110 0.001.

3aoaua 7. Bpaucinute mnpenen @yHKHHHIim—M .OTBeT 3amuIIUTe B BUJE
X —

Xx—4 \/_

TECATUIHON Jpodu ¢ ToUHOCTHIO 710 0.001.

o 4 2
3aoaua 8. Haiitn Hanbonsinee n HanMeHbinee 3Hadenue Gynkmum f(X) =X -5X"+7x-2

Ha oTpe3ke [-1;4].

3aoaua 9. ®upma pemmina B3sATh KpeauT pazmepom 600 000 pyOneit, moramaTrh KOTOPBI
(OCHOBHOU AOJT U MPOLIEHTHl) HAMEPEHA PABHOMEPHBIMU IJIATEXAMHU B KOHLIE KaXKI0TO
Mecana. OnpenenuTb exXKeMECIYHbIE BBIIUIATHI 10 KPEAUTY JUIS pa3HbIX IPOLIEHTHBIX
CTaBOK U CpPOKOB noramieHus kpeauta (0T 5% mo 20% u ot 1 go 15 nert, ucnonb3ys
Ta0NUIly MOJACTAHOBKM). B 0TBeTe yka3aTh pazMep ruiarexa 3a 4-blid roJl pu NPOLEHTHOM

ctaBke 12%.

2 -1 3 0 1 5 -1 3 7 1

-3 0 4 1 0 -3 0 4 1 O
3aoauall. Jlaner marpuner A=|-1 4 3 -3 1y B={4 8 3 -2 1| Pemmrs

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

4 8 -4 3 6 4 8 -4 3 6

MaTpUYHOE ypaBHEHHE BX=A4.
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3aoaua 11. TlpenenbHble U3ACPKKU NPEANPUATHS BEIYUCISIOTCS IO (hopMyIie
MC(q) =95-39-0,79°, rae ( — 00bEM IPOU3BOACTBA, a (PUKCHUPOBAHHBIC U3ACPIKKU PABHBI
FC=28. Beruncnurh 001me u3aepKku npu oobEMe mpon3BoacTBa (o=4,1. OTBET nath ¢

TOYHOCTBIO 10 IBYX 3HAKOB IIOCJIC 3amsToM.

3aoaua 12. JIns matpun

-8 4 6 -3 4 1 -2 8 -2 7 10 4

-4 0O -8 0O 3 3 11 0 -7 -5

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

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

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

-5 8 2 -4 0 6 -11 10 -7 3 -9 -1

qrCcIeHHO pemmTh (B EXcel mmm B R) MaTpudyHOe ypaBHEHUE U IPOBEPUTH PE3YIIbTAT,

BBITIIOJTHUB YMHOKCHHUC MATPHIL I/ICXOI[HOﬁ 3aJa4n.

AX=B

3aoaua 13. Haiitu BeeCTBEHHYIO 1 MHUMYIO YaCTH BBIPaKCHUS

(2 + 20)?
5+ 4i

3aoaua 14. TlpuBectu KBaapaTHUHYIO (HOPMY K KAHOHUYECKOMY BHULY
f = x242y2+472+6xy-4xz-8yz
3aoaua 15. Jlanbl BEKTOPBI:
a =(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 =(1,5,2,4,3,0,-4,-5,1,2,2,1)
BprancnuTh 3HaY€HUS BRIPAKEHU:
1. 3d+5b
2. 2(d,b)-p->5lpl-d

3. (@p)-b—(bp)-d—Iplp

3aoaua 16. J{ns n3rotoBieHus IByX BUJOB NPOAYKIHUU A U B ucnons3yrorcs Tpu Buaa
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ceipbs I, II, III. Pecypcel cbIppsd, HOPMBI €ro pacxoaa Ha €QUHUIYY NPOAYKUUU U

ImojrydacmMast HpI/I6BIJ'IB OT CAMHUIBI ITPOAYKIIMU 3a/1aHbI B Ta6J'II/II_Ie

CoIpbe Hopwmsl pacxona Pecypchl
A B
I 1 7 50
I 3 ) 50
11 5 2 40
[TpuObLIb 40 20

OnpenenuTs ONTUMANIBHBIA IJIaH BBIMYCKA MPOAYKIIMH U3 YCIOBUSI MaKCHMM3alUU
MPUOBLITH.
Teopemuueckue 6onpocwl 011 NOO20MOEKU K 3a4émam

1. Tabmuuneii nporeccop MS Excel. Beox ganHbix u (GopMysn B SUYCHKH.
®opmaTtupoBaHue. Jluana3oHsl TUEEK.

2. IlpocTble W CIIOXXKHBIE TPOLEHTHL. BBIUUCIEHWE HAYUCICHUN 1O BKJIAJaM H
BBITIJIAT 1O KPEJUTaM, IJIaH MOTallIeHUs KPEeInTa.

3. Tumbt mamwpix B R. IIporpammmpoBanme mnepemeHHbix. Co3ganue
MOJIb30BATENBCKUX (QYHKITUH.

4, Yucnoeie (PyHKIMM U crmocoObl ux 3amanusg. CpoiicTBa dyHkmui. ['padux
(GyHKLIMH.

5. Ilpenen uncnoBoii nmocaeaoBareabHOCTU. [Ipenen pyHKmm Ha 6ECKOHEYHOCTH U
B Touke. CBOWCTBA MPEIEIIOB.

6. IlepBblil 1 BTOpOI 3aMeyaTeNbHbINA TPEAETBI.

7. HemnpepbiBHbIE (YHKIIUU U UX CBOMCTRBA.

8. AcuMmnroTsl rpaduka QyHKIHH.

9. IlpousBoanas u auddepeniman GyHKIUN OJHOW NMEPEMEHHOU. DIACTUYHOCTD
(GyHKUIMU U €€ TPUMEHEHUE.

10. IIpousBoaubie u qudPepeHInanbl BRICIIUX TOPSIKOB.

11. Mownotonnsie ¢ynkiuu. JlokampHbl 3KcTpemMyM (yHkiuu. VcciemoBanue
(yHKIMHM HA MOHOTOHHOCTD U 9KCTPEMYMBI.

12. Beimykuible (BoruyTsie) pynkuuu. Touku neperuda. Mccnenopanne GpyHKIMN Ha
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BBIMYKJIOCTh U TOYKHU TEeperuoa.

13. Haubonpiiee u HanMeHbIIIEe 3HAYCHUS HETIPEPHIBHOU (DYHKITMHM HAa OTPE3KE.

14. Heomnpenenenubiii unTerpai. OCHOBHbIE METOJIbl MHTETPUPOBAHUS: 3aMEHa
MIEPEMEHHOM, UHTETPUPOBAHUE I10 YACTSM.

15. Omnpenenennsiii uaTerpain. ®opmyna Hetotona - JleiiOHuIa U ee MpUMEHEHHE.
Heco6cTBeHHBIE HHTETpAIBI.

16. Matpuuel. Onepanuu Hag Matpunamu. Panr matpuiisl. O6paTHast MaTpuiia.

17. Onpenenutenb Matpuliibl. CBOMCTBA U IPUMEHEHHUE OINPEACIUTENCH.

18. CucreMsbl IMHEHHBIX aNreOpandecKux ypaBHEHHH. Pemienue cuctem JIMHEHHBIX
anredpanueckux ypaBHeHui meronam Kpamepa, oOpaTHoil MaTpulbl 1 MmeTogoMm ["aycca.

19. MHOXeCTBO pEIIeHU CUCTEMbl JMHEHHBIX alreOpanyeckux YpaBHEHUHU.
OnHOpOAHBIE U HEOJTHOPOJHBIE CUCTEMBI.

20. Apugmernueckre BEKTOpPbl M JIMHEWHBIE oOlepaluuu Haj HuUMU. BekTopHoe
IIPOCTpaHCTBO RN.

21. JluneitHas 3aBUCUMOCTH (HE3aBHUCHUMOCTB) CHCTEMBI BEKTOpOB. basuc wu
pa3MepHOCTh JIMHEHHOTro npocTpaHcTBa. KoopauHaTsl BekTopa B JaHHOM Oasuce.

22. CxansipHOe TpOou3BeJeHUE BEKTOpOB B RN. J[TMHBI BEKTOPOB M YTroOd MEXIY
HuMHU B RN.

23. CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI KBaIPAaTHBIX MATPULI.

24. 3agauu TMHEHHOTO MPOrPaMMHUPOBAHHUS B 9KOHOMHUKE: MUHIUMH3AIIUS PACXO/I0B,

MaKCHMMH3allusia HpI/IGI)IJ'H/I H Jp.; TPAaHCIIOPTHAA 3ajla4a, 3ala4a O Ha3HAYCHUAX.

8. IlepeyeHb OCHOBHOI M J0MOJTHUTEIbHON Y4eOHOI JUTEPaTypbl, HEOOXOAMMOM s
OCBOCHMS JUCHMILIUHBI

8.1. OcHoBHasl JUTEpPATYypAa:

1. 3anmanaes, C.A. MaTemartuka Ha si3bike R: yueOnuk / C.A. 3anganaeB; OUHAHCOBBIM
yHuBepcureT npu [IpaBurensctee PO, [lenaprameHnT aHanu3a JaHHbBIX, TPUHSTUS
pereHuit u puHAHCOBBIX TexHOJoruit. — Mocksa: [Ipomereit, 2018. — 324 c. —
TekcT : HenmocpeacTBeHHbIN. -To xke.- ObC: YHuBepcuteTckas 6ubinoTeka oHJIalH
URL: https://biblioclub.ru/index.php?page=book&id=494941 (nata obpamieHus:

18.10.2021). — TeKCT : 3ACKTPOHHBIH.
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2. Maremaruka B Excel: yuebnuk m1st By30B / O.A.batok, JI.B.bep3un, A.B.3o010Taprok
[v np.]; mon pen T. JI. ®omuueBoit. — MockBa: «IIpomereit», 2019. — 229 c. — Tekcr
: HETIOCPEICTBEHHBIN
OuHo-3204HOE 00yUeHHE:

1. 3anmanaes, C.A. MaTemaruka Ha si3bike R: yueOnuk / C.A. 3ananaes;
®unaHCOBbIN YHUBEpCUTET NpH [IpaBurenscrBe PO, /lenmapraMeHT aHanu3a
JAHHBIX, MPUHATUS PEIICHU U PUHAHCOBBIX TEXHOJOTHI. — MOCKBa:

ITpomereit, 2018. — 324 c. — TekcT : HenmocpeACTBeHHbIN. -To xke.- DbC:
YHuBepcuterckas ouonuorexka onnaitn URL:
https://biblioclub.ru/index.php?page=book&i1d=494941 (nata oOpaieHus:
18.10.2021). — TeKCT : JIEKTPOHHBIH.

2. MeToapl ONTUMANBHBIX PEIICHU B SKOHOMHUKE U (puHaHcax. [IpakTukym:
yaebHoe mocooue / U.A. Anekcanaposa [u ap.]; moa pea. B.M. I'onuapenko,
B.1O. [Tonoa. - Mocksa: Knopyc, 2016. — TekcT : HenocpeACTBeHHBbIN. — To
xe. - OBC BOOK .ru. - URL.: https://www.book.ru/book/919200 (nata

obpamienus: 18.10.2021). - TekcT : 3eKTPOHHBIH.

JlonosiHUTeIbHAS JIUTEpaTypa:

1. Metoapl oNTUMaNIBHBIX PEIICHUN B DKOHOMHKE U (rHaHcaX. [IpakTukyM: yaeOHOE
nocoobue / U.A. Anexcannposa [u ap.]; noa pea. B.M. I'onuapenko, B.1O. [Tonosa.
- Mockga: Knopyc, 2016. — Tekcr : HenocpeacTBennsbiit. — To xe. - 9bC BOOK.ru.
- URL.: https://www.book.ru/book/919200 (nata oopamenus: 18.10.2021). - Tekcr :
AJIEKTPOHHBIN. (OUHOE 00yUYeHHE).

2. ComnomoBHukoB A. C. Matemartuka B 3koHomuke. Y. 1: Jluneitnas anredpa,
aHAJTMTHYECKas TEOMETPHS U JIMHCHHOE TPOrpaMMHUPOBaHKe: YUeOHUK JIJIS CTY/I.
skoHomud. creil. By30B / A.C.ConogosHukoB, B.A bab6aiinies, A.B.bpausos,
N.T".Illanapa - MockBa: @unHaHchl U ctatuctuka, MTHDOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HemocpeaCTBEHHBIH. - To *xe. -
URL:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematicsl.pdf (mara
obpamenus: 18.10.2021). - TekcT : 37€KTPOHHBIN.

30



3. ComonoBaukoB A. C. MaremaTtuka B 3koHOMHKE. Y.2: Maremarnueckuii aHams:
y4eOHUK AJi cTy.. 3koHomud. crell. By30B / A.C. CononoBHukos, B.A.babaiires,
A.B.bpaunos, N.I'.Illanpa. - Mockpa: @uHaHchl 1 ctatuctuka; Madgpa-M, 2003,
2005, 2007, 2011. - 557 c. — Teker : HenocpeacTBeHHbIN.- To xe .- 1999.-

http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mata
obpamenus: 18.10.2021). - TeKcT : 371€KTPOHHBII.

9. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn « AHTEepHET,
HE00XO0AUMBIX /ISl OCBOEHMSI AU CIIUTIIMHBI

CaiiT nenapramenta maremaTuku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DnekTponHas onbmroreka GunancoBoro yausepcuteTa (3b) http://elib.fa.ru/

DnekTpoHHO-O0uOMoTeunas cuctema BOOK.RU http://www.book.ru

DNeKTPOHHO-OMOIHOTe Has chcTeMa «Y HUBepcuTeTcKas oudmorexa OHJIAH»

http://biblioclub.ru/

DneKTpoHHO-0MOIMoTeYHas cuctemMa Znanium http://www.znanium.com

DneKTpOoHHO-OHGIHOTe Has crcTeMa n3aarenscTsa «FOPAMT» https://urait.ru/

/. DnexTpoHHO-OMOIMOTEeYHAs cucTeMa m3aarenbeTa [Ipocmekt
http://ebs.prospekt.org/books

8. DiexTpoHHO-OMONMHMOTEYHAs cUCTeMa u3aaTelibeTBa «Jlauby https://e.lanbook.com/

9. DnekrponHas oudaroTeka M3marensckoro qoma «I'peOCHHUKOBY
https://grebennikon.ru/

10. lenoBas onnaiin-onbmmuoreka Alpina Digital http:/lib.alpinadigital.ru/

11.Hayunas snektponHas Oubmuoreka eLibrary.ru http:/elibrary.ru

12. HanmoHanbHas 3nekTpoHHass oudimoreka http://H30.pd/

13.Pecypchl HHPOPMAIIMOHHO-aHATUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

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

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

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

17.TTaker 6a3 mannabix kommnanuun EBSCO Publishing, kpymHeiimero arperaropa Hay4HBIX
pecypcoB BeayluX U3aTesbcTB Mupa http://search.ebscohost.com

18.9nexkTponHble MPOAYKTHI n3naTenbcTBa Elsevier http:// www.sciencedirect.com

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

20.NudopmarnmonHo-aHamuTryeckas 6a3a nanaeix EMIS Global
https://www.emis.com/php/companies/overview/index

21.PedepatuBHas 6a3a qanHbIX M0 Matematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

22.0xford Scholarship Online https://oxford.universitypressscholarship.com/

Ppwn =

o o
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

23.Koseknus Hay4HbIX sxypHanoB Oxford University Press
https://academic.oup.com/journals/

24.ProQuest: baza manusix Business Ebook Subscription na miatdhopme Ebook Central
https://search.proquest.com/

25.ProQuest Dissertations & Theses A&I https://search.proquest.com/

26.ba3a nanasix RUSLANA xomnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

28.DnexTpoHHas KOJUICKIMS KHUT u3aTebeTBa Springer: Springer eBooks
http://link.springer.com/

29./uTepakTuBHAs (PMHAHCOBAs MHPOPMALMOHHAS cUCTeMa KoMmanuu Bloomberg

30.Cucrema Thomson Reuters Eikon

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

32.MaccoBblil OTKPBITHIN OHIalH-Kypc/crienmanu3anus «Microsoft Professional

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

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

33.MaccoBbIil OTKpBITHII OHIIalH-Kypc/criennann3anus «MammHHoe 00ydeHHe U
a"gaiu3 qaHaeix» / MOTU u Sunexc. —

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

34.MaccoBblit OTKpPBITBIN OHIalH-Kypc/crienmanu3anus “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
35.MaccoBblit OTKpBITHII OHTaliH-Kypc/crienmanu3anus “Machine Learning”/ Stanford

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

36.IIpodeccrnonanbHbIil pecypc Mo MalTUHHOMY 00YYEHHIO. -

https://stackoverflow.com

37.IIpodeccrnonanbHbIil pecypc Mo MaIMHHOMY 00Y4YEeHHIO. -

https://stackexchange.com

38. IlnaTdopma aJis COpEBHOBAHHII 10 MAIIMHHOMY 00yueHH0 — WWW.Kaggle.com

10. MeToauyeckue ykazaHus JJisl 00y4al0UIUXCS M0 OCBOEHHUIO TMCHUIIIMHBI

MeTtoauueckue ykazanus 111 00y4aroluxcst 10 OCBOCHHUIO TUCHUIUIUHBI (KOMIUIEKC
pEeKOMEHAaMi U Pa3bSICHEHUH, TMO3BOJSIIONIMA CTYIEHTY ONTHUMAJIbHBIM 00pazom
OpraHU30BaTh MPOLECC U3YyYEHHUs Y4eOHOro Marepuania JAUCLMILIMHBI) MPEACTaBICHbl Ha

https://org.fa.ru/
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https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.coursera.org/specializations/machine-learning-data-analysis
https://stackoverflow.com/
https://stackexchange.com/
http://www.kaggle.com/

11. Ilepeyenr MHPOPMALMOHHBIX TEXHOJOIHI, HCIOJIb3yeMbIX NPH OCYLECTBJICHUMN
o0pa3oBaTeJbHOI0 IpoLecca Mo AMCUMILIMHE, BK/IIOYAs IepeYyeHb Heo0X0AMMOro
NPOrpaMMHOI0 odecrevYeHus1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMnjieKT JTHIEH3MOHHOT0 MPOrPAMMHOTI0 00ecreyeHus :
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.
11.2 CospemMennble mnpodeccHoOHANbHbIE 0a3bl JAHHBIX M HH(OPMaIMOHHBIE
CIIPABOYHBIC CUCTEMbI:
HNudpopmanmonHo-npasosas cuctema «Koncynsrant [Lmrocy;
NHupopmanmonHo-npaBoBas cucrema «l apant»;
DnekTpoHHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMILUIEKCHOT'O PaCKpbITHS uHbopMaIu «CKPUH» -
http://www.skrin.ru

11.3. CepTuduunpoBaHHbie NMPOrPAMMHBbIC W ANNAPATHbIE CPEACTBA 3AINUTHI
HH(pOpPMAIMU — HE PEAYCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (tpebyetcs moameprkka Java)
11.6. Python/R

12. Onucanue MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXOAUMOM JJISA OCYLECTBICHUA
o0pa3oBaTeJbHOI0 MPOLEcca M0 AUCHUIIHHE

I[J'Iﬂ OCBOCHHMA AHUCHUITIIINHBI HGOGXOI{I/IMO JIF000€ BBIYMCIIUTENLHOE CpCACTBO —
KOMIIBIOTED, CMapT(l)OH WX TIIAHIICT. HpaKTI/I‘ICCKI/IC 3aHATHUA JOJDKHBI IIPOBOAUTLCA B

KOMITBIOTEPHBIX KJIaCCaX YHUBEPCUTETA.
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