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1. HamMeHoBaHMEe TUCIUILINHDI

«udposas matematnka Ha si3bike R u Excel».

2. IlepevyeHb MJIAHUPYEMBIX Pe3yJ1bTATOB OCBOCHHS 00pa30BaTeIbHON NMPOrpaMMbl €
yKa3aHHeM HHJAUKATOPOB UX JOCTHKCHHS M IJIAHUPYEMbIX Pe3yJIbTATOB 00y4€eHUs 110

AUCHUIIIMHE

HNucnumnunaa «lludpoBas marematuka Ha si3bike R
MHCTpYMEHTapuil popMupoBanus ciaeayomux komnerenuuii: YK-4, [IKH-3

u Excel» o6ecneunBaer

Tabmuma 1
Kox HaunmenoBanue HNuaukaropsl Pe3yabTaTsl 00yuenus (3HaHus,
KOMIIETEeHINHU KOMITETEHIIMH JOCTHKEHUS yMeHHsl U BJIQJICHUs1),
KOMIIETEHIIH COOTHECEHHDIE C
KOMIIeTeHI[USIMI/UHIUKATOPaM
M JOCTHKEeHHSI KOMIIeTeH Uit
YK-4 CriocoOHOCTE 1. Ucnons3yet 3nanue 0OCHOBHEIC METOIBI
HCITIOJIB30BaTh OCHOBHBIE METOIbI U TIOJTy4EHUS, TPEJICTABIICHHSI,
MIPUKJIAHOE CpeZCTBA NOJIYYEHHS], XpaHeHus 1 00pabOTKH TaHHBIX
MPOrpaMMHOE IIPEJICTABIICHHS,
obecrieueHne npu XpaHeHus M 00paboTku | Ymenue npuMeHsITh OCHOBHBIE
pereHun JTAHHBIX. METO/IbI ITOJTyUeHUS,
npodeccuoOHATBHBIX MIPEACTABIICHUS, XPAHCHHS 1
3a7a4. 00pabOTKH JaHHBIX
2. JleMoHCTpHpPYET 2ugnue npodeccuoHanbHbIE
BIIQJICHUC MaKeThl MPUKJIATHBIX TIPOTPAMM
npodeccnoHaTbHEIMU
naKeTaMu NMPUKIAIHBIX | YMeHue WCIoNb30BaTh
MIPOTPAMM. poheCCUOHATBHBIC TAKETHI
MIPUKJIAHBIX TPOTPAMM
3. BeiOupaer JHgHUE TPUKITATHOES
HE0O0XO0IUMOC MIporpaMMHOE 0OeCIIeueHUE
MIPHUKIIATHOE
MIPOrpaMMHOE Yuenue Bri6upars HeobxomUMOE
oOecrieueHue B MIPUKJIATHOE 00ECIICUCHHE B
3aBHCUMOCTH OT 3aBUCHMOCTH OT PEIllaeMbIX 3aJ1a4
pelraeMoi 3a1aum.
4. Ucnons3yer 2HgHUe HA3HAYCHUE PUKIIATHOTO
MIPUKJIATHOE MIPOrPaMMHOTO 00ECIICUCHHUS
MIPOrpaMMHOE
obecrieueHue s Yuenue ncnone3oBath
pellIeHrs KOHKPETHBIX MIPUKIIaTHOE POTPaMMHOE
MPUKIATHBIX 3a7a4. obecriedeHue It pelIeHus
KOHKPETHBIX IPUKIAIHBIX 33744
ITKH-3 CriocoOHOCTE 1. TlpoBomutr  cOop, | Jnanue MaTeMaTUUECKHUE METOIBI,
OCYIIECTBIATH COOpP, | 0OpaboTKy U | IpUMEHSEMbIE B MEHEKMEHTE.
00paboTKy 1 CTAaTHCTUYECKUN aHAIIN3
CTaTUCTUYCCKHUI JAHHBIX JJIS  pelIeHus Yuenue ncnob3osath
AHATTH3 TAHHBIX, (buHAHCOBO- MaTeMaTHYECKHUE METOIbI,
IIPUMEHSTH SKOHOMHYECKHX 3a7ay. | IIPHMCHSICMBIC B MCHE/DKMCHTE.
MaTreMaTH4YeCKUe




METOObI TA
peLieHust
CTaHAAPTHBIX
po(heCCHOHATEHBIX
¢uHaHCOBO-
IKOHOMHUYECKUX
3aja4,
UHTEPIIPETUPOBATH
TI0JTy4YCHHBIC
pe3yIbTaThI

2. dopmynupyet

MaT€MaTHYCCKUC
MOCTaHOBKH
¢duHaHCOBO-
HKOHOMHYECKUX 3a/ad,
[EPEXOTUT oT
YKOHOMUYECKUX
IIOCTAaHOBOK  3a7ad K
MaT€MaTHYCCKUM
MOJIETISAM.

jnqnug MaATEMATUYCCKUEC MCTOAbI
u MOACIHN AJId 000CHOBaHMS
MPUHATHS YIPABICHYECKUX
PELLECHUN.

Ymenue ncnonp3oBaTh

MaAaTEMATUYCCKUC MCTOAbI U
MOJCIH JJIs1 000CHOBAHMS
HpI/IHSITI/IFI praBJIeH‘-ICCKI/IX
pELICHUN.

3. CucTeMHO TIOIXOIUT | 3HGHUE METOBI TIOTYICHHUS

K BBIOOPY | PE3yJILTATOB MPH UCIIOJIE30BAHNUN
MaTeMaTHYECKHX MaTeMaTHYECKUX MOJCIICH.
METOJIOB u

MH(OPMAIHOHHBIX Yuenue nurepnpernposats
TeXHONOT 1A juisi | PE3YIBTATL, NIOJTyYCHHEIE [IPH
DELICHNST  KOHKPETHBIX | MCTOMB30BAHIH MaTEMATHIECKHX
(buHAHCOBO- MOJIETIEH.

SKOHOMHYECKHX 3a/a4 B

npodeccrnoHaTbHOM

obacru.

4. Anamusupyet | Jugnue moaenu (puHaHCOBO-
pe3yabTaThl HKOHOMHUYCCKHUX 3a/1a4 U JeIaTh
HCCICIOBAHUS Ha WX OCHOBE KOJIMYECCTBEHHBIC U
MaTeMaTHYECKUX KaueCTBEHHBIC BBHIBOJIBI.

Mojene  (hMHAHCOBO-

SKOHOMMYECKUX 3a/1a4 U
JieNlaeT Ha UX OCHOBAaHUU
KOJIMYECTBEHHbIE u
KayeCTBEHHBIE BBIBOJIbI
U PEKOMEHJAIuu IO
OPUHITHIO (PUHAHCOBO-
SKOHOMUYECKUX
penieHui.

Yumenue victionp308aTh MOJICTH
(hMHAHCOBO-PKOHOMHUYECKUX 3a]1a4
U JeNIaTh Ha UX OCHOBE
KOJIMYECTBEHHLIC U KAUECTBEHHEIE
BBIBOJBI.

3. MecTo AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Huctmmumnaa «I{udposas matematnka Ha si3bike R m Excel» otHocutes k Lukimy

MaTeMaTuKu W WHPOPMATUKU HampaBieHuss moarotoBku 38.03.01

(ob6pa3zoBaTenbHas MporpaMMa « IKOHOMHUKA U (PUHAHCHD).

B npoumecce wu3yyeHHS JOUCUUTUIMHBI

«IKOHOMUKAY

MpoucCxoauT OBJIAACHUC OCHOBHBIMU

MaTeMaTHIECKUMU TMOHSATUSIMU, HEOOXOIUMBIMU I (HOPMHUPOBAHUS MTPO(PECCHOHATEHBIX

KOMHGTGHHI/Iﬁ BBIITYCKHHKA HaAIIpaBJICHUA «3KOHOMI/IKa», H OCBOCHHC HHCTPYMCHTOB

peuiCHusA IMIPHUKIAAHBIX MATCMATHYCCKHUX 3aJdad C HMCIIOJIb30BAHHUCM BBIYHUCIMUTCIBHBIX

KOMIBIOTEPHBIX TeXHOJIOTUU. [Ipu 3TOM CTyAEHTHI MPUOOPETAIOT OMBIT MPUMEHEHUS




HN3y4acMbIX TEXHOJIOTUH B MMPAaKTHYCCKHUX 3aJadax, CBA3AHHBIX C CaMOCTOATCIbHBIM

MOMCKOM, OOpabOTKOH, aHalIM30M, OLEHKOW W HWHTepHpeTauuel npogpeccuoHalbHOU

uH(popMal 0 PyHKIMOHUPOBAHUY PA3TMYHBIX PHIHKOB M UHBIX 3KOHOMHUYECKHUX CUCTEM;

OCYHCCTBIIATh YUYCTHYIO, PACHCTHO-AHAIIUTUYCCKYIO U KOHTPOJIbHYIO ACATCIBHOCTL IIPpHU

00OCHOBAaHHMH U WCIIOJIHCHUHU YHOPaBJICHUCCKHUX, a TaKXKe (bHHaHCOBO-BKOHOMH‘ICCKI/IX

pELIEeHUN Ha MUKPOYPOBHE.

4. O0beM TUCHMILUITUHBI (MOXYJISA) B 3a4€THBIX eIUHUIAX H B aKaJeMHUYECKHX 4acax
Bbl/IeJICHHEM 00beMa ayAUTOPHOM (JIeKIMHU, CEeMHUHAPbI) U CAMOCTOATEIbHOI Pad0ThI

o0y4yarouuxcsi

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

Tabmuma 2
Buja yueoHoii pa6oTbi no Bcero Cemectp 1 Cemectp 2
JHMCIUILINHE (B 3/e 1 yacax) (B yacax) (B yacax)
O01mas Tpya10eMKOCTh 4/144 59 92
AACHHUIJIHHBI
Iljoumaxmnaﬂ paooma- 50 16 3
[youmopnuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuuecKkue 3aHAMUs. 50 16 34
CamocrosiTesibHasi padoTa 94 36 58
Bl TEKVILEr0 KOHTPOLLS KontponbHbie KonrtposnbHas KonrtponbHas
JUTCRYI P paboThI pabora pabora
Bug npomMexyTouHoO# arrectaiuun 3auér 3auér 3auér
Hucmumym onnaiin-oopazosanus
Ouno-3aounoe ooyuenue ¢ nonnuvim npumenenuem /{07, 2021 2.n. u m.o.
Tabmuua 3
Buja yueOHoM padoThI 10 Bcero Cemectp 3 Cemectp 4
JUCHHUILTHHE (B 3/e M yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 4/144 79 79
AUCHMIIUHBI
Konmaxmmnasn paooma- 34 16 18
Ayoumopmnuie 3anamus
Jlexyuu - - -
Cemunapvl, npakmuieckue 3 16 18
3auamus
CamocrosiTesbHast padora 110 56 54
B TEKVILIEr0 KOHTDOILS KonTposnbHbie KontposnbHast KonTtposbHas
ALTeRyI P paboThI pabora pabora
Br ipomeskyrotron 3auér 3auér 3auér
aTTecTaluu




5. Copepxkanne JMCUMIUVIMHBI, CTPYKTYPHMPOBaHHOe M0 TeMaM (pa3jesam)
AUCHUILIMHBI C YKa3aHUEM MX 00beMOB (B aKaJeMH4YEeCKUX 4YacaxX) U BUAOB YUeOHbIX
3aHATHH

5.1. Conepxanue U CHUNTHHBI

Tema 1. Beeoenue ¢ MS Excel

Tabauunenii nmpoueccop MS Excel; mousTus kHurH, aucta, sueiiku B MS Excel;
aapecanus U GopMaTUpPOBaHUE TYCEK; MAHUMYJIALNY C JUANIa30HAMU STYEEK; TUTIBI JaHHBIX,
BBOJI JaHHBIX U (JOPMYJ B SUCHKH; MOJ00p MapaMeTpa, OpraHU3aIHs CChUIOK.

Bcerpoennnie pynkiiuun MS Excel u ux npumeHeHue. DieMeHTapHbIC (DYHKIIMH.
Jlornueckue ¢ynkuuu. Oynknuu npornosuposanus (POCT, TEHAEHLMA). Oyukiuu
MOMCKA JIaHHBIX B HeKoTopoM auanazone (IIPOCMOTP, BIIP, I'TIP).

[TpocTeie u cioxubie nporeHThl. @unancosie hyukuuu. (I1C, BC, IUIT, CTABKA,
KIIEP), BeiunciieHre HauYMCIEHHUM 110 BKJIaJlaM U BBHITUJIAT 1O KPEeAuTaM, TUTaH MoTaIieHus
KpeauTa.

CBojHbIe TAOTUIBI, KOHCOMUAIMS, QUIBTP, paclIupeHHbIH GUIbTP, PyHKIMU B/1.
Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R u RStudio; ommcanme koHconbHOro wuHTepdeiica; 3arpyska Hu
akTuBaIys Onbnrorek R; TUMIBl TaHHBIX B R ¥ mporpaMMupoBaHue NepEeMEHHbBIX; 0a30BbIe
MareMmatndeckue (GyHKIMM B R; co3manme monb3oBaTenbCckux (QyHKIMid B R
MOJIKJIFOUEHHUE TOJIb30BATENIbCKUX OMOIMOTEK; JIOTHYECKUE KOHCTPYKIMH W YCJIOBHBIC
omepatopsl B R; ciocoObl ureHus/3anucu B R JaHHBIX pa3InuHbIX (OpPMaTOB.

Tema 3. Ilocmpoenue zpaghuxos pynxuuit 6 R, MS Excel.

YucnoBble GYyHKIIMU UX CBOWCTBA M CIOCOOBI 3aanus. ['paduk Gpynkuun. CroxHas
u oOparHas (QyHkuH. XapaKTepUCTUKU (YHKIHA: YETHOCTh W  HEYETHOCTD,
MEPUOIUYHOCTh, MOHOTOHHOCTb, OTPAaHUYEHHOCTb.

Tema 4. Bviuucnenue npedena gpynxyuu ¢ R, MS Excel.

[Ipenen uncnoBoit nocnenoBatenbHOCTH. [Ipenen pyHkMu Ha OECKOHEYHOCTH U B
Ttouke. OHOCTOPOHHUE TIpenelbl. beckoHeuHo Masbie U 0ECKOHEYHO OOJbINe (PYHKITUH.
[TepBrIil 1 BTOPOM 3aM€UYaTEIIbHBIE MTPEICIBI.

HenpepoiBHOCTh QyHKIIMK B Touke. Touku pa3peiBa Gpynkuuu. CBolicTBa QyHKIIUH,



HEMPEPHIBHBIX HA OTPE3KE. AcumnToTsl rpaduka GyHKIIH.
Tema 5. Boiuucnenue npouseoonoii pynkuuu 6 mouxe ¢ R, MS Excel

[IpousBoanass u nuddepeHuran QyHKIUU OJHOM NEPEMEHHOW. DIACTUYHOCTH
byHKIMM U ee mpuMeHeHue. [I[pon3BoaHbIE BBICIITUX MOPSIKOB.

JlokanbHBIA BKCTpeMyM (QyHKUuU. Bbinykiasie (BoruyTbie) (yHkmuu. Touku
neperuda. O6mas cxema ucciaegoBanus PyHKIMU U ocTpoeHus ee rpaduka. Hanbonbiiee
Y HaMMEHbIIIEe 3HAUCHUSI HEMTPEPHIBHOW (PYHKIIMHU HA OTPE3KeE.

Tema 6. Hucnennoe naxosxcoenue onpeoeneHnozo U Hecoocmeenno2o unmezpana ¢ R,
Excel

Heonpenenennpiit unterpan. OmnpeneneHHblid uHTErpain. Popmyna HeroTona -
Jleitonuna. HecoOCcTBeHHBIC HHTETPATTBI.

Tema 7. Onepayuu ¢ KOMRIEKCHLIMU YUCTAMU U PeUuieHUe a12e0pauiecKux ypasHeHull

Kommnekcubie uymcna. Pemenne anreOpanyeckux ypaBHeHWH. Beruncienue
apu(PpMETHIECKUX BHIPAKEHUM.

Tema 8. OcHosbl pazpabomku nPUIOHCeHUNl 8 UHCMPYMEHMAbHOU cpede VVBA

OcwnoBsl s361ka Visual Basic for Application. Co3nanue ¢yukuwmii. [Tonstre o0ObexTa.
OcuoBHbie 00bekThl MS Excel. Makpocel: Ha3HaueHHe, CO3/laHHE U PEIaKTHUPOBAHUE.
Pa3paboTka moab30BaTeNbCKUX TUATOTOBBIX OKOH.

Tema 9. Onepayuu c mampuyamu ¢ R, Excel

Apudmernyeckrue BEKTOPhl W JIMHEWHBIC OINepaldyd HaJg HUMUA. BekTtopHoe
npoctpancTBO R". JIuHeitHas 3aBUCUMOCTD (HE3aBUCUMOCTb) CUCTEMBI BEKTOpPOB. bazuc u
pa3MEpPHOCTb 7 BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B JaHHOM Oaswuce.
CkansipHoe npousBefieHUe BEKTOpOB B R". JIMMHBI BEKTOPOB U yroa Mexay HuMu B R".
Onepanuu Hax matpuniamu. Panr martpunel. OOpaTHas Matpuia. PerieHne mMaTpUYHBIX
ypaBHeHu Buga AX=2.

Onpenenurenu U ux cBoiicTBa. [IpuMenenue omnpenenuteneii: 1) kputepuil He
BBIPOKJICHHOCTH KBaJpaTHON MaTPUIIbl; 2) HAXOKJIECHHUE paHra MaTpHIlbl; 3) HAXOXKICHHUE
00paTHOM MaTPHIIBI.

Tema 10. Pewenue cucmemot 1uneitnvix ypasnenuit ¢ R, Excel
Pemiennie cucrem JMHEMHBIX anreOpanueckux ypaBHeHHH Metomam Kpamepa,
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oOpatHol maTpuilsl u MeToaoM ["aycca

CoOcTBEHHBIE 3HAUEHMS U COOCTBEHHBIE BEKTOPHI KBaJIPATHBIX MATPULL.

Tema 11. Pewmenue npukinadnvix 3konomuueckux 3adau ¢ R, Excel

H&XO)KI[GHI/IG QJIACTUYIHOCTU MW APYTUX MPCACIILHBIX BCJIWYUH B MHUKPO3KOHOMHUKCE,

334l JIMHEMHOTO MPOTPAaMMHUPOBAHUS B SKOHOMHKE:

MHUHUMH3ALMUS  PACXOJIOB,

MaKCUMU3al i HpI/I6BIJH/I " Jp.; TpaHCIIOPpTHAA 3ajava, 3aJa4a O Ha3HAUYCHUAX.

5.2. Y4e0HO0 — TeMaTHYeCKUM IJIaH

Ouno-3aounan gropma odyuenusn

Tabnumna 4
®opmbl
TpyaoeMKocTh B 9acax TeKymero
KOHTPOJIsI
ycneBaeMoOCTH
No HaumenoBanue CaMoCTOS
W | TeM (pasnenos) AynutopHasi paGora TembHas
JUCHHUILINHBI pa6ota
Bcero IIpakTyy.
Oo0mas, u
Jleknu
B T.4.. CEeMHHAp.
3aHATHS
BBemenne B MS
1 EXCE‘I 30 11 - 11 19
BBenenne 8 R un
2 . 18 6 -
RStudio 6 12
[TocTpoenue
3 rpa(bI/IKovB 8 1 ] 1 .
¢dbysakuuii B R, MS
Excel AyauTopHbie
Brruucienue CaMOCTOSTENBH
4 | npenena (GyHKIUU 4 1 - 1 3 bIE paboTHI.
B R, MS Excel Vyactue B
Brruncienune peueHn  3amaq
. Ha
5 | NPOMIBOMNOH 12 3 - 3 9 IPaKTHYECKUX
(YHKIIMH B TOUKE B
R. MS Excel 3aHATUAX.
YuciaeHHoe CobecenoBaHus
HaxXoXXIECHUE no  AoMaliHuM
3aJaHUsAM.
OTIPENIETICHHOTO |
6 HECOOCTBEHHOTO 16 6 6 10
uHTerpana B R,
Excel
Onepaunu C
7 | KOMILIEKCHBIMHU 4 5 ) ” 5
YHCIIaMHA "
perieHue




anreOpanyecKux
YpaBHEHUH.
OcHoBBI
pa3paboTku
8 | mpunoxenuit B 8 2 - 2 6
WHCTPYMEHTAIILHO
i cpene VBA
Onepanyu c
9 | marpunamu B R, 18 8 - 8 10
Excel
Pemenue cucremul
10 JIMHEHHBIX 14 5 ) 5 9
ypaBHeHUi B R,
Excel.
Pemenne
11 | MPHKIAIHBIX 12 5 i 5 7
IKOHOMHUYECKUX
3amad B R, Excel
B LEJIOM o KoHTposbHbIe
JUCIUILIMHE 144 50 i 50 % paboThI
Hroro % 35% : 100% 65%
NHCTUTYT OHJIAHH-00pa30BaHUA
O4Ho-32049Has popMa 00yueHHUs1 ¢ MOTHBIM npuMeHenuem JJOT
Tabnuna 5
Dopmbl
TpyaoeMKOCTh B Yacax Texyiero
KOHTPOJIsI
ycrneBaeMoCTH
No HaumeHnoBanue CamocTos
n/l_I TeM (pa3aesos) AyautopHasi padora TeIbHAsA
AU CIHHATLTHHBI pabota
Bcero [TpakTny.
Oo0as, 51
Jlexun
B T.4.. ceMuHap.
3aHSTHS
Beenenne B MS
1 EXC(I;I 30 8 - 8 22 AynuropHble
CaMOCTOSITENIbH
2 BBezLegHe B R u 18 5 - 5 13 13(S paloTHI.
RStudio VYuactue B
Iocrpoenne pelIeHnn 3aaad
3 | rpadukoB QpyHKIMH 8 1 - 1 7 Ha
B R, MS Excel HPaKTHYECKHX
Brruncnenue 3aHATHUSIX.
4 | mpenena (yHKIMH 4 1 - 1 3 CobeceoBaHus
B R, MS Excel
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Brruncnenue
IIPOU3BOIHOM

(YHKIMH B TOYKE B
R, MS Excel

12

10

YucneHHoe
HaXO0KJICHHE
OTIPENICIICHHOTO U
HECOOCTBEHHOI'O
uHTerpana B R,
Excel

16

12

Onepanyu c
KOMIUTCKCHBIMH
qHUCIIaMHU "
pelieHue
anredpanyecKux
YpaBHEHHIA.

OcHOBBI
pa3paboTKu
MIPHIIOKEHUN B
MHCTPYMEHTAIILHO
it cpene VBA

Onepanuu C
Matputiamu B R,
Excel

18

13

10

Pemenne cucremsl
JIMHEHHBIX
ypaBHeHHIA B R,
Excel.

14

11

11

Pemmrenne
HIPUKJIAJIHBIX
YKOHOMHUYECKUX
3amad B R, Excel

12

Io  AOMallHHUM
3aJaHusIM.

B EJIOM I10
JUCLHAIIINHE

144

34

110

KonrtposnbHbie
paboThI

Hroro B %

24%

- 100%

76%
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5.3. Coaep:kaHue CEMHUHAPOB, NPAKTHYECKUX 3aHATHH
Ouno-3aounan gropma odyyenusn

Tabmuna 6

HaumeHnoBaHue TeM

I[lepeyennb BONMPOCOB 1151 00CYKAEeHUS

@®opMbI IPOBeIEHHSA

(pa3aes1oB) AUCUUILTUHBI HA CEMHHAPCKHUX, NPAKTHYECKHUX 3aHATHHI
3aHATHAX, peKOMEH/lyeMble HCTOYHUKH
u3 pazaenos 8,9 (yka3biBaeTcs pa3iea U
MOPSAAKOBBIi HOMepP UCTOYHHKA)

1. Beeaenue B MS Excel Beenenue B Excel, Beoa nanubix u popmyi | Perenue 3a1a4 B
B UY€Ky pabouero nucra UHTEPAKTUBHON  (opme,
Opranuzanys CCbUIOK. DJIEMEHTapHbIE | IpOBEpKa
¢ynkun.  Bcerpoennsie  ¢yHkumm  MS | caMOCTOSATENBHON pabOThI
Excel m ux mnpumenenue. Jlornueckue | U pazbop OIHMOOK,

¢yHkuuu. @OYHKIUM TPOrHO3UPOBAHMSL.
(Excel).

@yHKIMS TOHUCKA JaHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP)
[Ipoctbie  ©  CIIOKHBIE  TMPOLIEHTHI.
O®unancosbie pynkuuu. (I1C, BC, IUIT,

CTABKA, KIIEP). (Excel).

CBojHbple  TaOMMIBI,  KOHCOJIMJAIMS,
GunbTp, pacuIMpeHHbI GUIbTP, GYHKINUN
BJI. (Excel).

Pexomenoyemvie ucmounuku. [8.2]
Oyukiuu nporaosuposanus. (MS Excel).
OyHKIMS MTOUCKA JaHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP) (MS
Excel).

®unancoseie ¢pynkiuu (OCIUIT, TTPTIIT,
OBHIJIOXO/, OBIIIIJIIAT). (MS Excel).
[Tnan morameHus KpeauTa.

BBITNOJIHEHUE ayJIATOPHOTO
3aaHUS

Pexomenoyemvrie  ucmounuxu:[8.2, 8.4.,
8.5]

2.Beenenue B R u Rstudio VceranoBka R u  RStudio; onucanue | Pemenue 3a1a4 B
KOHCOJIbHOTO MHTep(elica; 3arpy3ka U | HHTEPaKTUBHOH  (opme,
akTuBanMs ~ Oubimmorek  R;  0a3oBble | mpoBepka
MaTeMaTudeckue QyHKIuu B R. CaMOCTOSTEIBHON PabOTHI
Co3znanue nosib3oBarenbckux GyHkui B R | u pazbop OIHMOOK,

u MO IKITIOYCHHE
OuOIMOTEK.
Pexomenoyemvie ucmounuru:[8.1]

Tunsl qanabIX B R. 3aianue BEKTOPOB
(RStudio).

Y cnoBHbIE OTIEpaTOPBI i ONIEPATOPHI IIUKIIA
B R (RStudio).
Pexomenoyemvie

8.5]

IIOJIB30BAaTCIbCKUX

8.4.,

ucmounuxu: [8.1,

BBIIIOJIHCHUEC ayJUTOPHOT'O
3aJaHusa
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3.Iloctpoenne  rpaduxoB
¢ynkuuit B R, MS Excel.

[Moctpoenue rpapukoB ¢pynkuuii B R, MS
Excel.  IlpubnmxkeHHOE  BBIYMCIICHUE
noBefieHUss  (QYHKOMA  BONMH3U  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOCHUE HAKJIIOHHBIX acUMNTOT B R, MS
Excel

Perxomenoyemvie ucmounuru:[8.1, 8.2]

Pewienne 3a1a4 B
WHTEpaKTUBHOK  (opme,
MPOBEpKa

CaMOCTOATEIBHON pabOTHI
u pa3oop OIIHNOOK,
BBINIOJTHEHUE AYAUTOPHOTO
3aJjaHus

4.Bpruncienue npeaena
¢ynkuuu B R, MS Excel.

Beruncnenue npenena ¢ynknuu B R, MS
Excel.
Pexomendyemvie ucmounuru:[8.1, 8.2]

Pemenne 3anau B
WHTEPAKTUBHOU (hopMme,
IIpOBEpKa
CaMOCTOSITEIbHON pabOThI
1 pa30op ommooK,
BBIIIOJIHEHUE ayJJUTOPHOTO
3aJIaHMsI

5.Berauciaenue
MIPOU3BOJHON (YHKIMM B
touke B R, MS Excel

[IpubmmxenHoe BBIUMCIIEHUE
IPOU3BOJHON (PYHKIMHU B 3a/laHHOM TOYKE
B R, MS Excel.

MOHOTOHHOCTP U TOHUCK  JIOKQJIBbHBIX
skcTpemymoB ¢yHkiuun B R, MS Excel
YucneHHOE HCCIIEIOBAHUE  BBIMYKJIOCTH
(GyHKIIMM U TTIOUCK ee Touek meperunda B R,
MS Excel.

[Tonnoe YU CIIEHHOE
dbynakuu B R, MS Excel

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

HCCIICIOBAHUEC

Pemenue 3amau B
WHTEpaKTUBHOU opme,
IIpoBEpKa
CaMOCTOSITEIbHON pabOThI
1 pa30op ommooK,
BBITIOJIHEHHE ayJUTOPHOTO
3aJjaHuA

6.YucieHHoe HaxoxaeHHe | YHCIeHHOE Hax0XKAeHUE onpeesieHHOTro U | Pemenue 3amay B

ONPEICTIEHHOTO u | HecoOcTBeHHOTO MHTerpaia B MS Excel WHTEpaKTUBHOU (opme,

HECOOCTBEHHOI0 HHTerpana | Pexomenoyemvle ucmounuxu.[ 8.2, 8.4., MpOBEpKa

B R, MS Excel 8.5] CaMOCTOSITEIbHON PabOThI
1 pa30op ommooK,
BBITIOJTHEHHUE ayIUTOPHOTO
3aJjaHus

7. Onepanyu ¢ | KommiekcHeie uncna. Pemenne PaboTa c yueOHoM

KOMIUIEKCHBIMU YHUCIIAMH U | alnreOpandyecKuX ypaBHEHUH. Boruncienue | nureparypoii. Pemenne

pelieHre  anredpandeckux | apumeTnueckux BoipaxkeHui (B R, MS TUTIOBBIX 3371a4. Paz6op

ypaBHECHHIA. Excel). Pexomenoyemvie ucmounuxu:[8.1, | BOIpocoB Mo TeMe

8.2,8.4.,8.5] 3agATUs. Beinoiinenue

JOMAIIHUX 33JJlaHUN K
KaXJIOMY 3aHSTHIO.

8.  OcnoBbl  paspabotku | Co3ganue MakpocoB U ¢pyHkuuii B VBA. Pabora ¢ yueOHoit

HPHIOKCHUI B | (Excel). auTeparypoii. Pemenue

MHCTpyMeHTaIbHON  cpene | Cozmanue GopmMbl Ha TIpUMEpe TUTIOBBIX 3a7a4. Pa3oop

VBA

skoHOMuYeckoii 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

BOIIPOCOB T10 TEME
3aHgTUs. BelnoiHenue
JIOMAIIIHUX 3aJaHui K
KQKJIOMY 3aHATHUIO.
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9. Oneparyu ¢ MaTpuIIaMH B
R, MS Excel

AnreGpa MaTpuLl, UMIIOPT, IKCIIOPT
nanuaeiXx U3 R B MS Excel.

CoOcTBeHHbBIE 3HAYCHUS M COOCTBEHHEIE
BeKTOpHI MaTpuil. KBamparuausie popmbl
(R).

Bexrops! u neiictBust Haa HuMu (B R, MS
Excel).

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

PaboTa c yueOHo#
aureparypoil. Pemenue
TUTIOBBIX 337a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BbIIonHEeHne
JIOMAIIHUX 3aJaHul K
KKJIOMY 3aHSTHIO.

10. Pemenue  cuctembl
JIMHEWHBIX ypaBHEHUU B R,
MS Excel.

Pemenne MaTpuyHBIX ypaBHEHHUN
(meTtonoM obpatHoit matpulsl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuxo-
MaTeMaTH4ecKas MOJIEJIb MEKOTPACIEBOIO
OanmaHca (MoJenb «3aTpaThl-Beimyck»).
Martpuunoe ypaBuenue (B R, MS Excel).
I'padmueckuit meTon pereHus 3aaa4y
JTMHEWHOTO nporpammuposanus (B R, MS
Excel).

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

PaboTa c yueOHou
nureparypoil. Pemenue
TUTIOBBIX 3a51a4. Paz0op
BOITPOCOB T10 TEME
3aHATHS. BeITomHeHNE
JIOMAaIIHUX 3aJJaHui K
KKJIOMY 3aHSITHIO.

11.Pemenne  OpuUKIAIHBIX
SKOHOMMYECKHX 3a7a4d B R,
MS Excel

JIuHeitHoe mporpaMMUpPOBAHKE
(Cumruiekc-meTo 1, 3a1a4a o
IIPOU3BO/JICTBE, TPAHCIIOPTHAS 3a7a4a U
3a7aya o HasHaueHusx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

PaboTa c yueOHoM
nuTeparypoil. Pemenue
TUTIOBBIX 3a7a4. Pazoop
BOITPOCOB T10 TEME
3aHATHA. BeimoaHeHne
JIOMAaIIHMX 3a0aHnuH K
KKJIOMY 3aHATHIO.

Hncmumym onnaiin-oopazosanus

Tabnuna 7
HanmeHnoBaHnue Tem IlepeyeHb BONPOCOB 111 00CYKICHUSA ®opMbl NpoOBeACHHUSA
(pa3aesioB) AMCUMILIAHBI HA CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHH
3aHATHAX, PEKOMEH/yeMble HCTOYHUKHI
u3 pasnesioB 8,9 (yka3biBaercs pasies u
MOPSAKOBBII HOMEP HCTOYHHKA)

1.Beenenue B MS Excel Beenenue B Excel, BBoa nanubix u popmyn | Pemenue 3a1a4 B
B sSTYCHKH paboOYero jucra UHTEepaKTUBHON  (opme,
Opranuszanus CChUIOK. OJJIEMEHTapHbBIE | MPOBEpPKa
¢ynkiuu. Bcerpoennsle ¢ynkuuum  MS | camocTosTenbHONW pabOThI
Excel u ux mnpumenenue. Jloruueckue | u pas3bop OLINOOK,
Gynkiuu. @DyHKIMHM OPOrHO3UPOBAHUS. | BBEINIOJIHEHHE AYIUTOPHOTO
(Excel). 3aJJaHus

OyHKIMS TOUCKAa JAHHBIX B HEKOTOPOM
muanazone (I[TPOCMOTP, BIIP, ITIP)
[Ipoctble ¥ CIIOXKHBIE  TPOIICHTHI.
®unancoseie ¢ynknuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).
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Pexomenoyemvie ucmounuxu: [8.2.]
®ynkuuun nporuo3uposanus. (MS Excel).
OyHKIMS MOMCKA JaHHBIX B HEKOTOPOM
muanasone (ITPOCMOTP, BIIP, I'TIP) (MS
Excel). ®unancossie ¢pynkmuu (OCIUIT,
TIPIUIT, OBIIJIOXOJ, OBILITIAT).
(MS Excel). ITnan morameHnus Kpeaura.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

8.5]

2.BBenenue B R u RStudio VceranoBka R u  RStudio; omnwucanue | Pemenue 3a1a4 B
KOHCOJIbHOTO wmHTep(eiica; 3arpy3ka W | MHTEPaKTUBHOH  ¢opme,
aktuBaius  OuOnmorek R;  Ga3oBbIe | mpoBepka
Maremaruueckre ¢yHkiuu B R. Co3ganue | caMOCTOSTENbHON pabOThI
M0JIb30BaTENbCKUX GQYHKIMH B R wu|wm pa3bop OLINOOK,
TIOIKITFOYCHU e MIOJIH30BATEIbCKUX | BBHITIOJIHEHHE ayJJUTOPHOTO
OuOIHOTEK 3aJaHus

Pexomenoyemvie ucmounuxu: [8.1.]
Tuner nanapix B R. 3amanue BeKTOpoB
(RStudio). YcnoBHble onepatopsl U
onepatopsl nukia B R (RStudio).

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

3.Iloctpoenne  rpaduxos
¢bynakuuii B R, MS Excel.

[Hoctpoenue rpaduxos ¢pyukuuit B R, MS
Excel.  IlpubGnmkeHHOE  BBIYHCIICHHE
noBefeHUsT  (QYHKIMKA  BOJMM3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOCHNE HAKJIOHHBIX acuMNTOT B R, MS
Excel.

Brruucnenue npenena ¢yakuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1., 8.2.]

Pemienne
MHTEPAKTUBHOM
MpoOBEpKa
CaMOCTOSITEIHHOU PabOTHI
u pazbop OIHMOOK,
BBITNIOJIHEHHE ayAUTOPHOTO
3aJIaHusl

3aga4 B
dopwme,

4 .Brruncienue npeaena
¢byakuuu B R, MS Excel

Brruucnenue npenena ¢ynkinuu B R, MS
Excel.
Pexomenoyemvie ucmounuku:[8.1, 8.2]

Pemenue
MHTEPAKTUBHOM
MpoBEpKa
CaMOCTOSITENIbHOI PadOThI
u pazbop OIHMOOK,
BBITIOJTHEHHE ayIUTOPHOTO
3aJIaHUsI

3a7a4 B
opwme,

5.Brrancinenue
MPOU3BOJIHON (DYHKIIMH B
touke B R, MS Excel

[TpubmmxenHoe BBIUHCIICHUE
MPOU3BOTHON (PYHKIIUU B 33/1aHHOM TOYKE
B R, MS Excel. MOHOTOHHOCTh M IIOUCK
JIOKQJIBHBIX JKCTPEMYMOB (YyHKIUU B R,
MS Excel UwucieHHoe uCCIECIOBaHUC
BBINYKJIOCTH (YHKIIMM M TIOUCK €€ TOYeK
nepern6ba B R, MS Excel. Ilonnoe
YHCIIEHHOE HccienoBanue ¢GyHKUUd B R,
MS Excel

Pexomenoyemvie
8.2.,8.4.,8.5]

UCMOYHUKU.

[8.1.,

Pemenue 3amay B
WHTEpaKTUBHOU (popme,
MpOBEPKA
CaMOCTOSITEIHbHON pabOThI
1 pazdop ommooxK,
BBITIOJIHEHHE Ay TUTOPHOTO
3aJaHus

6.Yucmennoe HaXO0XKIACHUC
OIpPCACIICHHOI'O n

YuciieHHOE HaX0KICHUE ONPEICICHHOTO 1
HecoOcTBeHHOro uHTerpana B MS Excel
Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

Pemenue 3agau B
WHTEPAaKTUBHOU Qopme,
MpOBEpKa
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HECOOCTBEHHOTO WHTErpasia

8.5]

CaMOCTOATEIBHON PabOTHI

B R, MS Excel 1 pazdop ommooK,
BBITIOJTHEHHUE Ay TUTOPHOTO
3aJIaHuIsI

7.0nepanun ¢ | Kommuiekcuble uncna. Pemenue Pabora ¢ yueOHOI

KOMIUIEKCHBIMH YHCJIaMH | | alredpandeckux ypaBHeHUM. Berunciaenue | nureparypoii. Pemenne

pelenre  anreOpanueckux | apu(METHUECKUX BbIPAXKEHHUH. TUTIOBBIX 3a1a4. Pazoop

YpaBHCHHUIA. CoOcTBeHHBIC 3HAYCHHS U COOCTBEHHBIC BOIIPOCOB I10 TEME

BeKTOpbI MaTpull. KBagpaTtuunsie Gopmbl 3aHATHS. BeINIoOTHEHNE
(R). Bekrops! u aetictBus Haj HUMH (B R, JOMAaNIHUX 3aJJaHUui K
MS Excel). Ka)XXJIOMY 3aHSTHIO.
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,

8.4., 8.5]

8.0cHOBBI pa3paboTku | Coznanue makpocoB U QyHkuuil B VBA. Pabora ¢ yueOHOI

TIPUIIOKEHHIH B | (Excel). auTeparypoii. Perenne

MHCTpyMeHTaIbHOM  cpene | Coznanue Gopmbl Ha puMepe TUIOBBIX 3a7a4. Pa3oop

VBA sxkoHOMuU4eckoii 3a1aun B VBA (Excel). BOTIPOCOB TI0 TEME

Pexomenoyemvie ucmounuku. [8.2]

3aHaTHs. BrlnoiHenue
JOMAaNIHUX 3aJaHuil K
KOKJI0MY 3aHSTHUIO.

9.0nepannu ¢ MaTpULIAMH B
R, MS Excel

Anrebpa MaTpHull, UMIIOPT, SKCIIOPT
nanueiXx U3 R B MS Excel.

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

Pabora ¢ yueOHoit
nuTeparypoil. Pemenue
TUTIOBBIX 3a7a4. Pazoop
BOITPOCOB T10 TEME
3aHATHA. BeimoaHeHne
JOMAaIIHUX 3aJaHui K
KKJIOMY 3aHSTHIO.

10.Pemenue CUCTEMBI
JIMHEMHBIX ypaBHEHUU B R,
MS Excel.

Pemenne MaTpuuHbIX ypaBHEHUI
(mMeTomoMm oOpaTtHo# MaTpuIlpl, Kpamepa,
["aycca (B R, MS Excel). 9xonomMuko-
MaTeMaTHU4eCKasi MOJICIIb MEXOTPACICBOTO
Oasanca (Mojenb «3aTpaThi-BeITTyCcK»).
Marpuunoe ypaBHenue (B R, MS Excel).

Jluneiinoe MpOrpaMMHUPOBAHUE
(Cummuiexc-meroy, 3ajaua 0
POU3BOJICTBE, TPAHCHOPTHAsl 3a7ada U

3amaya o HaszHaueHusix) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

PaboTa c yueOHoMI
nuTeparypoil. Pemmenue
TUIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEMeE
3aHATHA. Beinonnenue
JOMAIIIHUX 3a/IaHui K
KaXXJIOMY 3aHSITHIO.

11.Pemenre  mpuKIaIHBIX
SKOHOMMYECKHX 3a7a4y B R,
Excel

JIuHeHOe MPOrpaMMHUPOBAHUE
(Cumrutekc-mMeTo 1, 3a1a4a o
MPOM3BOJICTBE, TPAHCIIOPTHAS 3a7a4a 1
3amava o HazHaueHusax) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

8.5]

Pabora ¢ yueOHoit
aureparypoil. Pemenune
TUNOBBIX 337a4. Paz6op
BOIIPOCOB I10 TEME
3aHATHA. BeinonHenue
JIOMAILIHUX 3a/laHui K
KaKJOMY 3aHSTHUIO.
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6. IlepeyeHb y4ueOHO-MeTOAMYECKOI0 o0eceYeHHs VISl CAMOCTOAATEIbHOI padoThI
00y4arIMXcs Mo JUCHUILIHHE
6.1. [lepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TN CIUNJINHBI,
(hopMbI BHeaAyIUTOPHOM CAMOCTOATEILHOM PA0OTHI

Tabmuna 8

HaumeHoBaHue TeM
(pa3aeJioB) AMCUMILIUHBI

IIepeyenn BONpocos,
OTBOAUMBIX HA
CaMOCTOATEJbHOE 0CBOCHHE

®opMbI BHEAYAUTOPHOMI
CaMoOCTOSITeIbHOM padoThI

Bgenenue B MS Excel

Jlornueckue GyHKUIUN.
OyHKIIUU MIPOTHO3UPOBAHUS
(POCT, TEHAEHLIA).
Breraucnenne HaYMCIEHHUH 110
BKJIaJaM u BHIILIAT  TIO
KpeIuTaMm, IUIaH TOTalleHus
KpeIIuTa.

— Pemenne 3anau B MS Excel;

— paboTa ¢ TEKCTOM JIEKINH, pa30op
BOIIPOCOB T10 TEME 3aHSTHS;

— U3y4YEeHHE PEKOMEHOBAHHbIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKUM U
MPAaKTUYECKUM 3aHITHSM;

- BBINIOJIHEHHE TOMAIITHUX 3aJIaHHIA;

- BBITIOJTHEHHUE 3aJaHIH

KOHTPOJIBHON pabOThI

Bgenenue B R n RStudio

Tune! 7agHEIX B R 1

MPOrpaMMHUPOBAHUE TEPEMEHHBIX,

JIOTUYECKHUE KOHCTPYKLIUU U
YCJIIOBHBIE OIIepaTopsl B R;
CIIOCOOBI UTeHHUs/3ammucu B R
JAHHBIX Pa3TUYHBIX (HOPMATOB.

— Pemenune 3a1a4 B R;

— paboTa ¢ TeKCTOM JISKITUH, pa30op
BOTIPOCOB TI0 TEME 3aHSTHSI,

— U3y4YeHHE PEKOMEHIOBaHHbBIX K
3aHATHIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKUM U
MPAKTHYECKUM 3aHATHUSIM;

- BBINIOJTHEHHE TOMAIITHUX 33 JIaHHIA;

- BBINIOJTHEHHE 33JaHUN

KOHTPOJIBHON pabOThI

[Moctpoenue rpaduKoB
¢byukuuii B R, MS Excel

XapakTepuCTUKH (PyHKITUH:
YETHOCTh U HEYETHOCTD,

— Pemenue 3anau B R, MS Excel;
— paboTa ¢ TeKCTOM JICKITUH, pa30op

HIEPHOITYHOCTb, i
BOIIPOCOB TI0 TEME 3aHATHS;
MOHOTOHHOCTb,
OTPAHHUEHHOCTD. U3y4EeHUE PEKOMEH/IOBaHHBIX K
3aHATHIO JINTEPATyPHBIX
HCTOYHUKOB;
- IOJATOTOBKA K CEMUHAPCKUM H
NPaKTHYECKUM 3aHATHSM;
- BBITIOJIHEHHE JIOMAIIHUX 33/1aHHH;
- BBITIOJIHEHHE 3a/1aHUH
KOHTPOJIbHOHM paboThI
Brruucnenue npeznena beckoneuno MaJible U | — Pemrenue 3anau B R, MS Excel:
¢byukuu B R, MS Excel 0ECKOHEYHO OosnblIve

¢ynxuun. IlepBblii U BTOpOH
3aMevaTeIbHbIE NPEEIIbI.

HenpepsiBHOCTh  (yHKIMH B
TOUKE. Touknu paspbiBa
GyHKIIH.

— paboTa ¢ TEKCTOM JIEKLIUH, pa30op
BOIIPOCOB 10 TEME 3aHATHS;

— HU3YYCHUC PCKOMCHIOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HNCTOYHHKOB,

- IOATrOTOBKAa K CCMUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM
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- BBIIIOJIHEHUE JOMAIIHUX 3aJaHNH;
- BBIIIOJIHEHUE 3aJaHU
KOHTPOJILHON pabOTHI

Beruucnenue
MIPOU3BOIHON (QYHKIIMH B
touke B R, MS Excel

DONacTUYHOCTh (PYHKIUH U ee
MIpUMEHEHHE.
HaubGonpmee u  HauMmeHbliee
3HAYCHUsI HETIPEPBIBHOM (PYHKITHH
Ha OTpe3Ke.

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKLIUH, pa30op
BOTIPOCOB TI0 TEME 3aHSTHS;

— U3YyYEHHE PEKOMEHIOBAaHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHHKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHUSIM;

- BEITIOJIHEHUE IOMAITHHUX 3 aHHIH;

- BBIIIOJTHEHUE 3aJaHUN

KOHTPOJIBHON pabOThI

YuciaeHHOE  HAXOXKICHHE
OTIPEJICIIEHHOTO H
HECOOCTBEHHOTO
unrerpania B R, Excel

Heomnpenenennuslii  MHTETpaI.
dopmyiia Herorona -
JletioaMIIA.

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIMH, pa30op
BOTIPOCOB TI0 TEME 3aHSTHS,

— U3Y4YE€HUE PEKOMEHJOBAHHBIX K
3aHATUIO JTUTEPATYPHBIX
HCTOYHHKOB,

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

- BBITIOJIHEHUE TOMAIITHUX 3aJaHHIH;

- BEIIOJIHEHUE 3aJaHU

KOHTPOJIBHON PabOThI

Onepanuu C
KOMIUIEKCHBIMU YHCIIaMH U
perieHue anreOpanyecKux
YpaBHEHUI

Brruncnenune byHKIUN
KOMIUIEKCHOTO TIEPEMEHHOTO

— Pemenue 3amnau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKITUH, pa30op
BOIIPOCOB T10 TEME 3aHSTHSI,

— U3y4YeHHE PEKOMEHOBAHHBIX K
3aHATUIO TUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHUSIM;

- BBITIOJTHEHHE TOMAIITHUX 33 IaHHIA;

- BBITIOJTHEHHE 3aJJaHUI

KOHTPOJIBHON pabOThI

OcHoBbI pa3paboTku
MPUJIOKEHUN B

MHCTPYMEHTAIILHOU cpejie
VBA

OcnoBbl s3eika Visual Basic for

Application. Paspabotka
MOJIb30BATEIbCKUX  JTMATIOTOBBIX
OKOH.

— Pemenue 3anau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKITUH, pa30op
BOIIPOCOB 10 TEME 3aHSTHSI,

- U3yY€HHE PEKOMEHIOBaHHBIX K

3aHITHIO TIUTEPATYPHBIX

- TOATOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSATHUSIM;

- BBITIOJTHEHHE TOMAITHUX 33 JaHUN

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

Bekropnoe mpoctpanctso R".
JInHelHas 3aBUCUMOCTD
(HE3aBUCUMOCTH) CHCTEMBI
BEKTOPOB. ba3uc u pasmMepHoOCTS 7
BEKTOPHOI'O ITPOCTPAHCTBA.

— Pewenune 3anau B R, MS Excel;

— paboTa ¢ TeKCTOM JIEKIIHH, pa30op
BOIIPOCOB 10 TEME 3AHITHS;

— U3YYCHUC PCKOMCHAOBAHHLIX K
3aHATUIO JTUTCPATYPHBIX

18




HCTOYHHKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHSITHUSIM;

- BEITIOJIHCHUE JIOMAIITHHUX 3aaHHH;

- BBIIOJIHEHHUE 3aJaHuH

KOHTPOJIBHON pabOThI

Pemenune CUCTEMBI
JMHENHBIX YpaBHEHUH B R,
Excel.

CoOcTBEHHBIE
COOCTBEHHBIE

3HaA4YCHUA u

KBaJApaTHBIX MaTPHUII.

BEKTOPBI

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKLIUH, pa30op
BOIIPOCOB I10 TEME 3aHATHS;

— U3y4YECHHE PEKOMEHOBaHHbIX K
3aHSATHUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKUM U
MPAaKTUYECKUM 3aHITHSM;

- BBINIOJIHEHHUE TOMAIIIHUX 3aJIaHHI;

- BBITIOJTHEHUE 3a/1aHUI

KOHTPOJIBHON pabOThI

Pemrenne MIPUKIIAJHBIX
JKOHOMMYECKHX 3a7a4 B R,
Excel

Haxoxnenne

3JACTUYHOCTH U
JIPYTrUX TMpENeTbHbIX BEJIWYUH B
MHKPOSKOHOMHUKE. TpaHCcropTHas
3a/1a4a, 3aJ1a4a O Ha3HAYCHUSX.

— Pemenne 3anau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIUH, pa30op
BOTIPOCOB TI0 TEME 3aHSTHS,

— U3Y4YE€HUE PEKOMEHJOBAHHBIX K
3aHATUIO JTUTEPATYPHBIX
HCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSM;

- BBITIOJIHEHUE TOMAIIIHNX 3aJaHHIH;

- BEIIOJIHEHUE 3aJaHU

KOHTPOJIBHON PabOThI

6.2. IlepevyeHn BONPOCOB, 3aJaHMIi, TeM /1JIsl MOATOTOBKH K TeKYyIleMY KOHTPO0JII0

Ilpumepnoie 6onpocel K KOHMPOILHBIM pAdOMam

1. Kaxk pa6orarot ¢punancossie pynkmuu B Excel (IIC, bC, CTABKA, KIIEP, I[TJIT
u 11p.)? Kakoil cMbIC]I UMEIOT OHU U UX apTyYMEHTHI?
2. Kak noctpouts rpaduk pynknuu B Excel/R?

3. Uro Takoe mpeaen YucIOBOM MOCISI0BATCIIBHOCTH, Mpeiea (GYHKIIUU B TOYKE, Ha

O0eckoneuynoctn? Kak BBEIYHMCIUTH npeaci, MCIOJIb3yd BBIYHUCIIMTCIBHBIC BO3MOKHOCTHU

Excel/R?

4. Yro Takoe acumnroTa rpaduka ¢pyHkiun? Kak HaliTH acCUMOTOTH (AaHATUTHYECKH

u B Excel/R)?

5. Yro takoe mpousBojHas GpyHKIMK? Kak BRIUUCIUTH MPOU3BOJHYIO C MOMOIIBIO

dbopmyn unciieHHoro aqud@epeHpoBanms?
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6. Kakue pyHkuMM Ha3bpIBalOTCS MOHOTOHHBIMHU Ha mpoMmexyTke? UTo Takoe Touka
JoKanbHOro 3KcTpemyMa (yHkuuu? Kak uccinenoBaTh (yHKIMIO Ha MOHOTOHHOCTH U
sKCcTpeMyMbl (aHanuTHuecku u B Excel/R)?

7. Kakue (GyHKIIMU HA3bIBAIOTCS BBIMYKIBIMUA M BOTHYTBIMH Ha MpoMexyTke? UTo
Takoe Toyka mnepernba Qynkiuu? Kak uccienoBarth (QyHKUHIO Ha BBINYKJIOCTbh U TOYKH
neperuda (ananutuyecku u B Excel/R)?

8. Uro Takoe  HeompeAeNEHHBIM  UHTErpaj,  ONpeAeNAEHHbIH  MHTErpal,
HecoOCTBeHHbIN MHTerpan? Kak BbIUMCIUTH OINpeaes€HHbIN/HeCOOCTBEHHBIM MHTErpal B
R?

9. Tlo xakuM paBUJIaM BBITIOJIHSIOTCS ONepalliy Ha/l MaTpullaMu (apudmeTudeckue,
TpaHcnoHupoBaHue)? Uto Takoe oOpaTHasi MaTpULa U AJI1 KAKUX MaTpPUIl OHA CYIIECTBYeT?
Kax BBINOJHUTH CIOKEHUE, BHIYMTAHHE, YMHOKEHHE, TPAHCIIOHUPOBAHUE M HAXOXKICHHE
obpatHo# matpuiibl B Excel/R?

10. YUto Takoe ompenenutenb Marpuipl? Kak HailTu ompenenuTesnb MaTpHIbl B
Excel/R?

11. Yo Takoe cuctema JMHEWHBIX anredpandeckux ypaBHeHU? CKOJIbKO pelieHui
U B KaKUX ciaydasx oHa MoxkeT uMeTh? Kak pemuts CJIAY B Excel/R?

12. Kak pemuth MaTpuuHoe ypaBHenue Buga AX=B i XA=B B Excel/R?

13. Kak ompeneneHbl JHHEHHBIE Omepanuu HajJ apuMETUYECKUMU BEKTOPAMH,
CKAJIIPHOE NPOU3BEJCHUE BEKTOPOB, MOAYJb BEKTOpa, Yroill Mexnay BekTopamu? Kak
BBITIOJIHUTD JINHEHHBIE ONEpallH, BBIYUCIUTh CKAIPHOE MPOU3BEICHHUE, HAUTH MOJYJIb
BEKTOpa, HAalTH yroi Mexay Bektopamu B Excel/R?

14. Yrto Takoe coOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIC BeKTOpa MaTpuIlbl? Kak HaiiTn
COOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOpa MaTpuLibl B R?

15. Yro Takoe 3agavya JHMHEHOro mporpamMmmupoBanusi? Kak pemuts 3agady

nuHelHOoTo mporpammupoBanus B Excel/R?
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Ilpumepwt 3a0anuit KOHMPOILHBIX padOmM

3aganus MOKHO BBINOJHUATH Kak B Excel, rak u B R-studio
Ilpumep 1

1. TIpoBecTH MOJTHOE HCCIeI0BaHue i mocTpouts rpaduk dpyukmun Y = f(X).
Haiiti Hanbounbiiee 1 HauMeHbIIee 3HaUeHUs QYHKIIUU Ha OTpe3ke [-2;0].

X3—2
f(x)=m.

2. TIpoBecTH moaHOE HecaeaoBanue i moctponts rpabuk dynxumn Y = f(X).

y=3x? —5X+6

3. C momoipio (PMHAHCOBBIX (PYHKIIMM ONPEeNUTh, KAKUM JIOJHKHO OBITh
HavyaJIbHOE 3HAYCHUE BKJIAJIa MPH CICAYIOIINX YCIOBUAX: cpok Bkianaa (Kmep)— 18
MecsieB, oynymiee 3nauenne Bkiaaaa (be) — 11 500 momnapos, rooBast
nporieHTHas craBka (CtaBka) — 12,5%. /lonoHUTENBHBIC BIOKEHUS U U3BITHS HE
npousBoaaTca. [IporeHThl HAYMCISIOTCS exXeKBapTaabHO. OTBET aTh C ABYMsI
3HaKaMU TOCIe 3ansTOM.

Ilpumep 2
1. M3BecTHO, YTO KOMITAHHUS OKAa3bIBACT YCIIYTH:
a=371>-5-110151,6,-51,-2,4,0),
b =(-4,2,1,-2,3,2,6,2,—4,—4,5,—1,3,0,3,1),
p =(7,3,-3,1,-3,2,-1,-4,6,0, 4,1, -2, -3, 5, 6).
JIJ1st X BBITIOJTHEHHSI TPEOYIOTCSI COOTBETCTBYIOIIHNE PECYPCHI @;, bj, Ci. [Tpu aTom ecim a;=>0,
pecypc mMmeercs B Hamuumu, eciu @;<0, TO OH HaxomuTCi B ayTcopcuHre. B memsax

MHOFO(i)aKTOpHOFO aHaJIn3a  ACATCIBbHOCTH KOMIIaHHMH HeO6XOI[I/IMO pacCUUTaThb

CIIEAYIOLLIME BBIPAXKECHUA

a)da -3b~

b)6(a, p)*b + 4*p b

C)4a’, b )*p - 6(b ,p)a -3p'p
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BoccTanoBuTe, Kakoe KOJIHYECTBO PECYpPCOB X1, Xo,

..., Xg OBUJIO HUCIIOJIB30BAHO B

KOMITAHUHW IIPH BBIIIOJJHCHUKW OCHOBHBIX 3aja4. I/ISBGCTHO, qTO0 OJI1 3TOrO HaJo

pELIUTh CUCTEMY JIMHEMHBIX YypaBHEHUI. OTBET JalTe ¢ TOYHOCTHIO 10 ABYX 3HAKOB

1IocJe 3anATou. Pesynbrar mposepsbre.

X1+

X1+

X1

X1

8

X1 -9

X1+

xi+ 10

X2
Xo+

Xo+

X2
Xo+
X2

X2

- Xa+ 8 Xs

7 x3+ 10 x4+

X3 -6 x4+

-9 X3+
- Xs+ 8 x4+
4 X3+ Xat+
-10 x3+ 8 x4+

-9 X3 -9 x4

-7
;

A b~ OO 01 ©

-9

X5+
X5+
X5+
X5+
X5+
X5+
X5

X5+

. I[J'IH BBIITIOJTHCHUA  OIITUMAJIBHOI'O

w w o1 o b

10

X6
X6+
X6
X6+
X6+
X6
X6+

X6

-2 xrt

8 xr+

5 x+
7 X7

6 xr+

-10 x7+
X7

-7 X7+

2 Xxs=
2 Xg=
3 xe=
- Xg=
7  Xg=
g Xe=
—6  xg=

3 Xs=

518,42
1325,72
238,28
—277,38
672,06
—66,24
—-335,80
10,12

Ou3HeC-TUTAaHUPOBAaHUA TpeOyeTcsl PEIIUTh

MAaTpUYIHOC YPABHCHUC JJII OTBICKAHWA MAaTPHUIIBLI X 1o 3a/laHHBIM MaTpHUlamM A, B u

nuaronansHoit exuamanoi E: X(B1)A%=E. Pesynbrar nposepbre.

0 8
9 -2
13 -6
15 -17
7 -5
-3 -2
0 1
10 15

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

1 0 2
16 -4 2
-14 2 9
12 -15 -2
15 19 2
0 16 16
15 14 -14
-11 8 -14

8 0

7 5
-14 1 -

9 17
-49 0

2 7
-16 -8
-19 11

47
13
11

9
-8

3
-1
-6

10 18
1 0
-9 -17
-1 6
12 3
-18 -14
301
17 -11

JIns BOCCTAaHOBJICHMS YTPAuyCHHBIX I[APOJIEW BXOJAa Ha IMOpTajd OpraHu3aluu

TpeOyeTcsl HaWTH ¢ TOYHOCTBIO 7O 3 JNECATUYHBIX 3HAKOB COOCTBEHHBIC UHCIIA H

coOCTBEHHbBIE BEKTOPHI MaTpuilsl A. [IpoBepuTh OPTOrOHATBLHOCTH MOTYYEHHOTO

COOCTBEHHOT0O 0a3uca.

35

O O O o

31

o O O o

0 0 0
0 0 0
37 0 0
0 26 0
0 0 26
0 0 0

O O O o o

38
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0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 17

5. 3aemmuk B3su1 B 6anke kpeauT B pazmepe 3400000 py6. Ha cpok 20 net. [IporienTHas
craBka 11,75%. IlepuoanuHoCcTe HauuciieHUs — pa3 B KBaprain. Kakyro cymmy
OCHOBHOT'O JI0JITA KJIMEHT BBIIUIATHUT 3a nepBble 9 et u 3a 11-i rog nepuona? OteeT
OKPYIJIUTE A0 KOIEEK.

6. Jlns BBINOJHEHUS ONTUMAJbHOTO OW3HEC-IJIAHUPOBaHUS TpeOyeTcs peluTh
CJIeIYIOUIYI0 3aJ]a4y JIMHEHHOr0 MpOrpaMMUPOBAHUS:

f(x1,x2) = 10x; — 30x, > max
x1+2x, =3
X1 —2x; <2
x1+2x, <6
X1 = 1
{ x1,x=0

Kpurtepuu 6a1/1bH01 OlleHKH Pa3IMYHbIX (OPM TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

KpI/ITepI/II/I OaJJILHOM OICHKH PA3JINYHBIX q)OpM TCKYHICTO KOHTPOJIA YyCIICBACMOCTHU
coacpiKarCa B COOTBCTCTBYIOINUX MCTOIUMYCCKHX PCKOMCHIAIINAX I[enap TaMCHTa
MAaTCMAaTHUKH.

/. ®OH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHNsI POMEKYTOUHOM aTTecTalun
o0yJarouuxcs nNo JMCUMILINHE

7.1. TlepeyeHb KOMIETEHIUH ¢ YKa3aHHeM IJTanoB UX ¢opmMupoBaHus B
npoiuecce 0OCBOCHUsI 00pa30BaTeIbLHON MPOrpaMMblI

IlepeyeHp KOMIETEHLMI C yKa3aHUEM MHAUKATOPOB MX JOCTHXKEHHUS B IPOLIECCE
OCBOCHHS 00pa3oBaTEIbHOM MporpaMMbl coaepxkutcs B pasaene 2 «llepeueHn
IUIAHUPYEMBIX PE3YIbTATOB OCBOCHHUS OOpa30BaTEIbHOW MPOTPAMMBI C YKa3aHUEM
WHUKATOPOB UX JOCTHKEHUS U TUIAHUPYEMBIX PE3YJIHTATOB O0YUEHUS 10 TUCIIUILTAHEY.

7.2. TunoBble KOHTPOJIBbHBIE 32IaHUSI WJIH HHbIE MATEPHAJIbI, HEO0X0AUMBbIE JIJIsl
OLIEHKH MHIUKATOPOB JOCTHKEHUSA KOMIIETEHIUI, 3SHAHUN U YMEHU I

Tabmuma 9
HaumenoBanue IIpumepsl 3a5aHui 4151 OLEHKU HHINKATOPOB A0CTHKECHUS KOMIIETeHIUI
KOMIIeTeHLM

YK-4 1. Ucnosib3yeT 0OCHOBHBIE METO/IbI U CPEJACTBA NMOJYyYeHHUSs1, IPeICTABIEHUS,
CnocoGHOCTH XpaHeHusi M1 00padOTKM JaHHBIX.
KCII0JIb30BaTh 3ananue 1.
MIPUKJIATHOE Cosznats B Excel anekrpoHHyto Ta0nuIry, CoEpKaIlyto JaHHBIE O Kypce eBpO
MIPOTPaMMHOE (EUR) 3a mocnenuuit mecsit (3Ty nHGOPMAIIUIO MOKHO HAWTH Ha
o0ecrieyeHue rnpu
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peleHun odunuansHoM caiite Coepbanka). MmMnopTupoBath 3TH 1aHHBIE B R B BHIE
poQecCHOHATBHBIX oObexTa Tuna data.frame.
3aja4
2. JleMOHCTpPUpYET BJIa/IeHHE npodeccuoHATBLHBIMI naKeTamMu
NPUKJIATHBIX POrPaMM.
3ananmue 2.
C momosto (pmHaHCOBBIX PyHKIMN EXcel cocTaBUTh I1aH morameHus
kpeauta B pazmepe 500 Teic. py0., B3sToro Ha 18 mecsmes mox 16% roaoBeIx
(TIPOTICHTHI HAYMCIISIFOTCS ©KEMECSYHO) M BO3BPAIIAEMOT0 PABHBIMU
TUTATEeKAMU B KOHIIE Ka)KJIOTO MECsIIa.
3. BoioupaeT HeoOX0AMMO€ MPUKJIAHOE IPOrPaAMMHOE o0eclieuyeHne B
3aBHCHMMOCTH OT peliaeMoii 3aa4u.
3ananmue 3.
3amans Bextopa a=(3,2,—-4,0,4,5,0,-3,4,-4), b=(-3,5,4,2,3,0,-1,4,-2,3),
¢=(0,0,4,-3,2,-5,6,—1,—4,1) . Boraucimurs 3HaUEHIE BHIPOKEHUS
3(a,b)c—2(b,c)c+|alb B Excel wm B R.
4. Ucnoab3yeT MPUKJIATHOE MPOrPAMMHOE oDecniedeHue 1JIsl peleHust
KOHKPETHBIX MPUKJIAAHBIX 3a/1a4.
3ananue 4.
Nmeercs mate 3amanuii - A, b, B, I', /I - u ate pabotaukos — I, I, 1, 1V, V -
JUTsl X BBITIOJTHEHHS. B Tabnuiie ykazana npuOblUib, KOTOPYIO 00eCTieYrBaET
KaXKbIi U3 paOOTHUKOB IIPH BHITIOJTHEHUH KaXKJI0TO U3 3a/1aHHI.
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
Pacripenenutsb 3aganus Mexay paboTHUKaMHU (OJTHO 3a/IaHUE BBITOTHSIETCS
OJIHMM Y€JIOBEKOM) TaK, YTOOBI 00I11ast TPUOBLIL OT BBITIOJIHCHUS 33/IJaHUI OblIa
HaubobiIel. B oTBeTe yka3aTh HailIeHHYIO HAUOOJIBIITYIO TPUOBLITE.
[TIKH-3 1. JleMoHcTpUpYeT 3HAHUSA MAaTeMATHYECKHX MEeTO/0B, IPUMeEHsSIeMbIX B
CriocoOHOCTE MEHEI)KMEHTe
OCYILIECTBISTH cOOp,
00paboTKy U 3ananue 5.
CTaTUCTUYECKUN Haiitu B opurnmansubix ucrounukax (Hanpumep, B PBK) nndopmarmro o
aHaJlu3 JIaHHBIX, CTOMMOCTH MHUHYTHI PEKJIaMbl Ha TE€JIEBU3MOHHBIX KaHaJIaX BO BpeMs
MIPUMEHSTh tpancnsauu UM no ¢yrbony 3a nocnennue 5 net. [IpoananusupoBath
MaTeMaTH4eCKue MOJTy4eHHBIe TaHHbIe. [[poMIITIOCTpUPOBATh MOTYYEHHBIE PE3yIbTaThI
METO/IbI JIIst JarpaMMOH.
perieHus
CTaHJAPTHBIX
poheCCHOHATEHBIX
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(bl/IHaHCOBO' 2. HpI/IMEHﬂeT MaTEMaAaTHYCCKHE METOJAbI U MOAC/IN A 000CHOBaHNS

SKOHOMHYCCKUX NMPUHATHS YIIPABJEHYeCKHX pPelIeHnH.

3ajad4,

HHTEPIIPETUPOBATH

II0JTy4EHHbIE 3ananue 6.

pe3yIbTaThl CtpyKTypHas MaTpuIla TOPrOBJIU TPEX CTpaH UMEET BU]I
( 0,3 0,2 0, 5\

A=/04 04 03
lo,s 0,4 0,6

(&ij - moJIst TOProBOro OKODKETA, KOTOPYIO j-asi CTpaHa TPATHT Ha MMIIOPT

TOBApOB U3 i-0i cTpanbl). OnpeaeTUTh BO3MOKHBIC OI0/KETHI CTPaH, MPH
KOTOPBIX TOProBJIs OyzeT cOamaHCUpOBaHHOM (0e31epUIUTHON) TSl KaXK 10U
U3 CTpaH.

3. Conep:kaTelbHO MHTEPNPETHPYET Pe3yJabTaThbl, MOJYYeHHbIE NPH
HCIOJIb30BAHMU MAaTEeMAaTHYeCKUX MO/IeJIeH.

3aganmue 7.
Kypc akmum B 2020 roy cocTaBisit:
01.01.2020 142 py0. 01.05.2020 154 pyo6. 01.09.2020 166 pyO.
01.02.2020 145 pyo. 01.06.2020 155 py6. 01.10.2020 166 pyO.
01.03.2020 147 pyo6. 01.07.2020 161 pyo6. 01.11.2020 169 py0.
01.04.2020 151 py®6. 01.08.2020 165 pyo6. 01.12.2020 172 py®.

OnpenenuThb, KaKOW THIT 3aBUCUMOCTH 00JIee TOUHO OTPEICISIET MIOBEICHHE
[IEHHOW OyMaru — JIMHEWHBINA WU SKCIIOHEHITUATBHBIN, U, TPUMCHUB
COOTBETCTBYIOIIYIO (PYHKITHIO, PACCUUTATh IIPEAIIoIaraéMplid Kypc Ha
01.03.2021

Ilpumepsl munoswvix 3a0anuii

3aoaua 1. C nomonipto (HUHAHCOBBIX (YHKIUH OINpeaeInuTh, KaKUM JTOJDKHO OBITh
HayaJbHOE 3HAYEHUE BKJIAJa MpH CIEAYIOIINX yCJIOBUAX: cpok Bkiana (Kmep) — 3,5 rona,
oynymee 3nadenue Bkiana (be) — 21 500 monnmapos, romoBas npomeHTHas ctaBka (CTaBka)
—10%. JlomomHUTENbHBIE BIOKEHUS U U3BSATUS HE IPOU3BOIAATCA. [IpOIIeHTH HAUUCIIAIOTCS
o moayroausiM. OTBET AaTh ¢ ABYMS 3HAKAMU TIOCIIE 3aIsITOM.

3aoaua 2. Ilnomans nepBoro kpyra cocrasisieT /60, miomaas BTOPOro Kpyra CoOCTaBIsieT
20. C momompto uHCTpyMeHTa [Togbop mapameTpa onpeaenuTbh BO CKOJBKO pa3 paamyc

MIEPBOT0 KPyra OTIMYACTCS OT Painyca BTOPOTO
3adaua 3. Haiitu nepByro npousBoanyroo GpyHkiuu Y = 5Xe* B Touke X = -1,5. OTBer

MPEACTAaBUTh B BUJE NECATUUHOU JpoOu ¢ TouHOCTHIO 110 0.001.
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3aoaua 4. J1711 QyHKIUH vy = arctg(x + 2.5) — 0.25x HAWJIUTE:
1) opauHaTy TOUKH nepecedeHus rpaduka ¢ ocbio Oy;

2) TOUYKY JIOKQJIbHOTO MHHAMYMA;

3) NOKaIbHBIH MUHHMYM,;

4) TOYKY JIOKQITBHOTO MaKCUMYMa;

5) nokanbHBI MAKCUMYM.

Bce oTBeThI npeicTaBUTh B BUJIE JECITUUHOM Ipodu ¢ TouHocThio 10 0.001, Hanpumep,

1.234.

3adaua 5. VI3BecTHA mpeiebHAas IPOM3BOAUTENLHOCTE Tpyaa MP(L) = m, rae L —
_I_

00BEM Tpyno3atpat. Halitu 06b€éM npoussoacTBa npu 06béme Tpyaozatpat Lo=80. Otser

AaTb C TOYHOCTBIO 10 ABYX 3HAKOB ITIOCJIC 3arsITOM.

3aoaua 6. HaiitTu BTOpYIO NMPOU3BOAHYIO QYHKIIMU Y = IX*—5X+6 Brouke x = -2.

OTBeT npecTaBUTh B BUAE ACCATUYHON ApoOu ¢ TouHocThio 70 0.001.

3adaua 7. Beruucnure mnpenen QyHKIUHA Iim-vm .OTBeT 3anumuTeE B BHIEC
X—> 4 \/; -2

necaTuIHoM 1poou ¢ TourocThio 10 0.001.

3adaua 8. Haiitn HanGonblIee 1 HauMeHsbIIee 3HauerHue Gyrkimn f (X) =X —5X° +7x -2
Ha otpeske [-1;4].

3aoaua 9. dupma pemmna B3aTh Kpeaut pazmepom 600 000 pyOneit, moramars KOTOPBIN
(OCHOBHOI1 TOJT U MPOIIEHTHI) HAMEPEHA PABHOMEPHBIMU IJIATE)KaMH B KOHIIE KaX0T0
Mecsia. OnpeenuTh eKeMeCIUHbIe BBIIIIATHI 110 KPEAUTY JJIS PA3HBIX MPOIEHTHBIX
CTaBOK M CpOKOB moramieHus kpeauta (ot 5% 10 20% u ot 1 10 15 net, ucnonb3ys
TaOJIUITY TIOJICTAHOBKH ). B 0TBeTe yKkaszath pa3mep miaTexa 3a 4-blid TO MPU IPOIEHTHOM

ctaBke 12%.
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(2 -1 3 0 1) (5 -1 3 7 1)
||—3 0 4 1 0 30 4 1 0
3aoaual0. Jlans matpuust A=l-1 4 3 -3 1’ n B=‘ 4 8 3 -2 1| Pemmts
3 -1 -1 1 5 3 -1 -1 7 5
. -4 8 -4 3 6 ' ' 4 8 -4 3 6 ’
\ y \ )

MaTpUYHOE ypaBHEHUE BX=A.

3aoaua 11. llpenenvHble U3AEPKKU TPEANPUATUS BEIUUCISAIOTCS 110 GopMylie

MC(q) =95-3q 0,702, riie q — 066EM POM3BOACTBA, & PUKCHPOBAHHBIE H3/IEPIKKH PABHBI
FC=28. Beruuciuts obiiue u3aepxku npu oobEme npouspojicraa (o=4,1. OTBeT 1aTh €
TOYHOCTBIO JIO JIBYX 3HAKOB IIOCJIE 3aISITOH.

3aoaua 12. ]Ins matpuil

8 4 6 -3 4 1) (—28—27104)
—490—800} 3 311 0 7 7
8 7 -1 4_10HB:"‘2973—10\
A<lg 0 7 9 6 3l [3 00 4 2 78
| 3 2 -1 -6 -7 1| | o 2 8 -10 6 7 |
(5 8 2 4 0 (-1110 7 3 9 1]

yuciieHHo pemuTh (B Excel unu B R) maTpuuHoe ypaBHEeHHE U IPOBEPUTH pe3yiIbTarT,

BBITIOJTHUB YMHOKEHHE MATPUI] UCXOHOM 3a7a4H:
AX=B
3aoaua 13. Haiitu BelecTBEHHYIO 1 MHUMYIO YACTH BBIPAXKEHUS
(2 + 20)?
5+ 4i
3aoaua 14. IlpuBectu KBagpaTHUHYIO GOPMY K KAHOHUIECKOMY BHILY

f = x2+2y2+472+6xy-4xz-8yz
3aodaua 15. [IaHbl 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)
BrrancnuTh 3HaYEHUS BBIPAKEHUN

1. 3a’ +5b"
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2. 2(a,b)-p —5|p’|-a

3. (@p)b" - ,p)a —Iplp

3aoaua 16. ]I n3roTOBIEHNA IBYX BUJIOB NPOAYKIHUHA A 1 B HCHONIB3yIOTCS TpH BUIA
ceipps I, II, III. Pecypchbl cbipbs, HOPMBI €ro pacxoja Ha €OUHUIYY NPOAYKLIHUHU U

nmojydyacmas HpI/I6BIJ'IB OT CAMHUILI IIPOAYKIHWH 3a1aHbI B Ta6J'II/I]_Ie

Coipbe Hopwmel pacxona Pecypcel
A B
I 1 7 50
I 3 5 50
11 5 2 40
[TpuObLIH 40 20

OnpenenuTh ONTUMAJBHBINA IJIAaH BBIMYCKa MPOAYKIIMU W3 YCIOBUS MaKCHUMU3AIUU
npUOBLIH.
Teopemuueckue 60npocwl 0711 NOO20MOBKU K 3a4émam

1. Tabmuunwnii mpomeccop MS Excel. BBox manHbIX U ¢GopMysT B SUYECHKH.
®opmaTtupoBaHue. Jlnana3oHsl sUeeK.

2. llpocThie M CJOXHBIC TPOICHTHI. BhIUKCIeHNe HAYUCICHUN MO BKJIAJIaM U
BBIILIAT MO KPEAUTaM, IJIaH MOTAIICHUS! KPEIUTa.

3. Tumet pmamweix B R. IlporpammupoBanue mnepemeHHbIX. CoznaHue
MOJIb30BATENbCKUX ()YHKIIHIMA.

4. YucnoBble QyHKIIMU U crocoObl ux 3amanus. CoiictBa ¢yHkumid. ['padux
byHKIUN.

5. Tlpenen uucioBoii mociaeaoBaTeabHOCTH. [Ipeaen pyHKIMM Ha OECKOHEYHOCTH U
B Touke. CBOMCTBA IIpe/IeToB.

6. IlepBbrit 1 BTOpOIl 3aMedaTEIbHBIN MPECIThI.

7. HemnpepsiBHBIC (DYHKIIUH U UX CBOMCTBA.

8. AcumnToTHI rpaduka QyHKINH.

9. IlpomsBognas u quddepeHnnan GyHKIUNA OHON IEPEMEHHONW. DIaCTUIHOCTh

GYHKIMY U €€ TPUMEHEHHE.
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10. IIpowusBoanbie U AUQGepeHnanbl BEICIIUX TOPSIKOB.

11. Monotonnsie (yHkiuu. JIokanbHbIM SKkcTpeMyM QyHKIMU. MccnenoBanue
(YyHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.

12. Bemyxibie (BoruyTtoie) pynkuuu. Touku nepernda. MccnenoBanue pyHKIMM Ha
BBINYKJIOCTh U TOYKH Meperuoa.

13. Hawubonbliee v HaMMEHbIIIEE 3HAYEHUS HETTPEPHIBHOM (DYHKITUY Ha OTPE3KE.

14. Heonpenenenuslii uaTerpan. OCHOBHbIE METOAbl MHTETPUPOBAHHUSA: 3aMeHa
NepeMEHHON, MHTErPUPOBAHUE IO YACTSIM.

15. Omnpenenennsii unterpain. ®opmyna Hetotona - JleliOHuia u ee npuMeHEHHE.
HecoOcTBeHHbIE HHTETPATIBI.

16. Matpuubl. Onepanuu Hajg MaTpuiiamu. Panr matpuisl. O6paTHast MaTpuna.

17. Omnpenenurens MaTpulibl. CBOMCTBA M TPUMEHEHUE ONIPEICITUTENCH.

18. Cucrtembl IMHEWHBIX anreOpandecKux ypaBHeHU. Pemenue cucreM JTUHEHHBIX
anredpanueckux ypaBHeHU# metosnaMm Kpamepa, oOpaTHoit matpuiisl u MetoaoM ["aycca.

19. MHoOXecTBO pelIeHUH CHUCTEMBbl JIMHEHHBIX alreOpanyecKux ypaBHEHHI.
OnHOpPOIHBIE U HEOAHOPOAHBIE CUCTEMBI.

20. Apudmeruueckue BEKTOpPHI U JUHEHHBIE Olepaluu Haj HuUMU. BexTopHoe
npocTpaHcTBO RN.

21. JluHeiHas 3aBUCHMOCThH (HE3aBHCHUMOCTB) CHCTEMBl BEKTOpOB. basuc wu
pa3MepHOCTh JIMHEWHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B TaHHOM Oa3uce.

22. CkansipHOoe Ipou3BeneHHne BEKTOpoB B RN. JIIMHBI BEKTOPOB U yTroi MeXIy
HUMU B Rn.

23. CoOcTBeHHBIE 3HAUEHUSI M1 COOCTBEHHbIE BEKTOPHI KBaIPATHBIX MAaTPHIL.

24. 3anauu TMHEHHOTO MPOrpaMMHUPOBAHUS B 3KOHOMHUKE: MUHUMU3ALIUS PACXO0B,
MaKCUMM3alus OpUObLIN U Ap.; TPAHCIIOPTHAA 3a7a4a, 3aJja4a O Ha3HAUYCHUSIX.
7.3. MeToauueckue MaTepuaJibl, onpeiessoNIie NPoueaypbl OlleHUBAHUS 3HAHUN,
YMEHU U, BJIaJeHU I
CoOTBETCTBYIOIIME MPUKA3BI, PACIOPSIKEHUSI PEKTOpaTa O KOHTPOJIE YPOBHS OCBOEHHUS

JUCHUIIINH 1 C(l)OpMPIpOBaHHOCTI/I KOMHeTeHHI/Iﬁ CTYACHTOB
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8. IlepeyeHb OCHOBHOI M JONOJHUTEJIbHON y4eOHOI JUTEepaTypbl, HEOOXOAUMOM IS
OCBOCHMSA TUCHUIIINHBI

8.1. OcHoBHas JUTEpaTypa:

1. 3ananaes, C.A. Matematuka Ha s3bike R: yueOnuk / C.A. 3ananaes; ®uHaHCOBBINM
yHusepcuret npu [Ipasurensctee PO, JlenapraMeHT aHanu3a JaHHbIX, IPUHATUS PELICHUN
u (QuHaHCOBBIX TexHosoruil. — Mocksa: Ilpomereir, 2018. — 324 c. — Tekct
HernocpeacTBeHHbIN. -To xke: URL: Pexxum goctymna : ObC: YHupepcuteTckast 0ubanoTeka

ownaiin : https://biblioclub.ru/index.php?page=book&id=494941 (nara oOparieHus:

16.09.2021). — TekcT : 3IEKTPOHHBII.

2. Marematuka B Excel: yueOnuk nns By3oB / O.A.bawok, J[.B.bep3un,
A.B.3onoraprok [u ap.]; mox pexn T. JI. domuuenoit. — Mocksa: «IIpomereityn, 2019. — 229
c. — Tekcr : HEMOCpEeACTBEHHBIN

OuHo-3204HOE 00y4eHHe:

1. 3amanaes, C.A. Marematuka Ha s3bike R: yueOnuk / C.A. 3anganaes; ®uHaHCOBBIM
yauBepcutet npu [IpaBurtensctBe PO, JlenapramMeHnT aHau3a JaHHBIX, TPUHITHUS peLICHUN
u ¢uHaHCOBBIX TexHojoruil. — Mocksa: IIpomereir, 2018. — 324 c. — Tekct
HernocpeacTBeHHbIN. -To xke: URL: Pexxum goctyna : ObC: YHuBepcuteTckas 0ubamnoTeka

omnaitn : https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpaleHuUs;:

16.09.2021). — TeKCT : 2JCKTPOHHBII.

2. MeToapl ONITUMATBHBIX PEIICHUH B SKOHOMUKE U (puHaHcax. [TpakTukym: yueOHOe
nocobue / M.A. Anekcanmposa [u ap.]; mox pea. B.M. I'onuapenko, B.}O. Ilomosa. -
Mocksa: Knopyc, 2016. — Tekct : HemocpenactBennsiid. — To xe. - ObC BOOK.ru. - URL.:
https://www.book.ru/book/919200 (mara oopamenus: 16.09.2021). - Tekcr : 37EKTPOHHBIH.

8.2. lonosiHUTeILHAS JIUTEepaTypa:

1. Mertoasl ONTHMANBHBIX PEIICHWA B JKOHOMHKE H (uHaHcax. [IpakTukym:
yaebHoe ocooue / . A. Anexcanaposa [u ap.]; mox pea. B.M. I'onuapenko, B.1O. [Tonoga.
- Mocksa: Knopyc, 2016. — Tekct : HemocpeacTBeHHsiin. — To xe. - ObC BOOK.ru. - URL:
https://www.book.ru/book/919200 (nata obpamenus: 16.09.2021). - TekcT : 31€KTPOHHBIH.

(ouHO€ 0OYyUEHUE).

2. ConomouukoB A. C. Maremaruka B s5koHoMmuke. U.1: JIuneiinas anreopa,
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http://www.book.ru/book/919200
http://www.book.ru/book/919200

aHATMTHYECKAsi TEOMETPHSI M TMHEHHOE TPOrpaMMHUPOBaHUe: Y YCOHUK IS CTYI.
skoHoMud. crell. By30B / A.C.CononoBuukos, B.A.babGaiiues, A.B.bpaunos, U.I'.Illanapa
- Mocksa: ®unance! u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007, 2011. - 384 c.—
TekcT : HemocpeacTBeHHbIN. - To XKe. -

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

obpamenusi: 16.09.2021). - TekcT : 3IE€KTPOHHBIN.

3. CononoBuukoB A. C. Maremaruka B 3koHoMuke. Y.2: Marematnyeckuit
aHanu3: y4eOHUK JUIsl cTyA. SkoHoMmuY. criell. By30B / A.C. CononoBHukos, B.A.babaiines,
A.B.bpaunos, U.I'.Ilanapa. - Mocksa: ®unancel u cratuctuka; Mudpa-M, 2003, 2005,
2007, 2011. - 557 c. — Tekcr : HemocpencTBeHHBIHN.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara obpamienus:

16.09.2021). - TekcT : 3eKTPOHHBIH.

9. IlepeueHn pecypcoB MH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTepHeT?», HEOOXOAUMBIX /IVISl OCBOCHU S TMCHMILINHBI
1. NMudopmarmonno-odpazoBarenbHblil mopTai @UHAHCOBOTO YHUBEPCUTETA MPU
[TpaBurenscTBe Poccuiickoit denepannu http://portal.ufrf.ru/.
2. Caiir kadenpsl jenapTaMeHTa MaTeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

3. DnekrponHas oubnrorexka Punancosoro ynusepcurera (3b) http://elib.fa.ru/

DnexTporHo-O0ubMMoTeunas cuctema BOOK.RU http://www.book.ru

DNeKTPOHHO-GMGIMOTeuHas cucTeMa «Y HUBepcHTeTcKas onbmmoreka OHJIAMH»

http://biblioclub.ru/

6. DnexTpoHHO-OMOIMOTEUHAs ciucTeMa Znanium http://www.znanium.com

7. DIEKTPOHHO-OMOIMOTEUHAs CHCTEMA U3/IaTEIHLCTBA «FOPAUT» https://urait.ru/

8. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3nareiabcTBa Ilpocnekt
http://ebs.prospekt.org/books

9. DnexkTpoHHO-OMONIMOTEUHAs ccTeMa u3aaTenbcTBa «Jlanby https://e.lanbook.com/

10. OnexTponnas oubnuoreka M3narenbckoro noma «['peGeHHUKOB»
https://grebennikon.ru/

11. enorast onnaiin-onomuoteka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunas snextponHas ouoimoreka eLibrary.ru http:/elibrary.ru

13. HarmonanwHas snekTpoHHas onbmuoteka http://H36.pd/

14. Pecypchl HH(pOPMAITMOHHO-aHATUTUYECKOTO areHTCTBA MO (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

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

o~
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://portal.ufrf.ru/
http://www.fa.ru/org/dep/dm/Pages/Home.aspx
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http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
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http://lib.alpinadigital.ru/
http://elibrary.ru/

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

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

18. IMaket 6a3 manubix kommanuu EBSCO Publishing, kpymHeiitiero arperatopa HaydHbIX
pecypcoB Beayux u3aaTeancTB mupa http://search.ebscohost.com

19. DnexTpoHHBIC TPOAYKTHI H3AaTeabCTBA ElSevier http://www.sciencedirect.com

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

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

22. PedeparuBHas 6a3a nanubix mo Mmarematuke MathSCINET
https://mathscinet.ams.org/mathscinet/

23. Oxford Scholarship Online https://oxford.universitypressscholarship.com/

24. Konneknust HayuHbIX s)xypHanoB Oxford University Press
https://academic.oup.com/journals/

25. ProQuest: baza nannbix Business Ebook Subscription na mnardopme Ebook Central
https://search.proquest.com/

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

27. baza nanapix RUSLANA xommnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29. DyeKTpoHHAs KOJUISKIIUS KHHUT M3AaTelbcTBa Springer: Springer eBooks
http://link.springer.com/

30. MurepakTrBHas (pmHaHCOBas HHPOpMaIMOHHAs cucTeMa komnanuu Bloomberg

31. Cucrema Thomson Reuters Eikon

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

33. MaccoBblil OTKPBITHIH OHIIaWH-Kypc/criennanu3aius «Microsoft Professional

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

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

34. MaccoBbIii OTKPBITBIN OHJIAWH-Kypc/crieruanu3anus «MamumaHoe o0ydeHue u
a"anus naHaeix» / MOTU u Sdanexc. —

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

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

systems

36. MaccoBbIit OTKPBITHIN OHIAH-Kypc/cienmanm3anus “Machine Learning”/ Stanford

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

37. IIpodeccnonanbHBIN pecypc Mo MAITMHHOMY O0YYEeHHIO. -

https://stackoverflow.com

38. IlpodeccuonanbHbIil pecypc M0 MAaTUHHOMY OOYYEHUIO. -

https://stackexchange.com
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http://library.fa.ru/resource.asp?id=527
http://search.ebscohost.com/
http://www.sciencedirect.com/
http://www.emerald.com/insight/
http://www.emis.com/php/companies/overview/index
http://www.scopus.com/
http://link.springer.com/
http://apps.webofknowledge.com/
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
http://www.coursera.org/specializations/recommender-
http://www.coursera.org/learn/machine-learning/home/welcome
https://stackoverflow.com/
https://stackexchange.com/

39. ITnatdopma 111 COpeBHOBAHHUH 110 MAIIMHHOMY 00y4eHHI0 — WWW.kaggle.com

10. MeTOIII/IquKI/Ie YKazaHud AJas oﬁyqamumxcn 10 OCBOCHHMI0O TUCHHUITIMHBI

Meronnueckue ykazaHus JUisl 00y4arouuxcsi 0 OCBOECHUIO JUCIUIUTMHBI (KOMILJIEKC
pEeKOMEHJAMi U Pa3bsiCHEHUW, MO3BOJSIOIMN CTYIEHTY ONTUMalbHBIM 00pa3oM
OpraHu30BaTh MPOIECC M3Y4YEHHUS y4eOHOIro Marepuana AUCIUIUIMHBI) NPEICTaBICHbI B
Y4e0HO-OpraHM3alMOHHOM KOMILIEKCe JJIs AMCHMILIMH /{enapraMeHTa MATeMAaTHKH,
pasMelleHHOM Ha crpa”ule Jlemapramenta wmareMatuku —cata DuHaHCOBOro
YHUBEPCUTETA.

11. Ilepevyenb MHGOPMAIMOHHBIX TEXHOJIOTHI, HCIOIb3yeMbIX NMPHU OCYHIECTBJIECHUN
00pa30BaTEJBHOI0 MpoLecca Mo AUCHUILUIMHE, BKJIKYas IepedyeHb He00X0IMMOro
NMPOrpaMMHOro odecrnedyeHus 1 UHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIUJIEKT JIMIIEH3UOHHOT'O TPOTPAMMHOT0 00€CTICUCHUSI:
Windows, Microsoft Office; Excel
Antusupyc ESET Endpoint Security.
11.2 CoBpemennble mpodeccruoHalibHble 0a3bl JaHHBIX U HHGOPMAIMOHHbBIE
CIIPABOYHBIE CUCTEMBI:
HNudopmanmonno-npaBoBas cucrema «Koncynbrant [Tnrocy;
Nudopmarmonno-npaBoBas cuctema «l apanT;
DnexrponHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/WiKki

Cucrema  koMIiekcHOTO  packpeitua — uHpopmaruu  «CKPHUH» -
http://www.skrin.ru

11.3. CeptudunupoBaHHble NpPOTPAaMMHBIE U amNlapaTHbIe CPEACTBa  3aIlUThHI
uHGOpPMAIINH — HE TIPETYCMOTPEHO

11.4. Microsoft Azure (Cortana Intelligence Suite)
11.5. LensKit (tpebyercs moaaepxka Java)

11.6. Python/R

12. OnucaHue MaTepHaAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM JIs1 OCYIIEeCTBICHHUSA
00pa30BaTeJbHOI0 NMPOIECCA MO AUCHUIIIHHE

I[J'IH OCBOCHHMA AUCHUIIIINHBI H€O6XO,Z[I/IMO 11000€ BBIYKMCIIUTEIHFHOE CpCACTBO —
KOMIIBIOTCD, CMapT(l)OH NI IIJIaHIICT. HpaKTI/I‘-IeCKI/IC 3aHATHA OOJIZKHBI IIPOBOJAUTHLCA B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCHUTCTA.
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http://www.kaggle.com/
http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/
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