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1. HammeHOBaHHE TUCHUIIINHEI

«KOMITbIOTEpHBIN TPAKTUKYM.

2. HepequL IVIAHUPYEMBIX PE3YyJbTATOB OCBOCHUS Oﬁpa3OBaTeJ'leOl7[ nmporpaMmmbI
(nepequL KOMHeTeHHHﬁ) C YKazsaHMEM HHAUKATOPOB MHUX JOCTHMKCHUSA H
IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqemm o IMCIOMIIJIMHE

Jncuuruimaa

«KOMIBIOTEpHBIN  MPAKTUKYM»

o0OecrieunBaeT WHCTPYMEHTapUi

dbopmupoBanus cienyromux komnerenuii: YK-4, YK-15, IIKH-2

Kon HaumenoBanue HNuaukaropsl Pe3yabTarsl 00yyeHusi (3HaHUSA,
KOMIETEeHI[UH | KOMIeTeHHH MOCTUKEHU S yMeHHs U BJIaJIeHus1),
KOMIIEeTEeHIIUH COOTHECEHHBIE C
KOMIeTeHIUSIMU/UHIUKATOPAMHI
MOCTH/KEeHUS KOMIIeTeHIU I
YK-4 CrocoOHOCTH 1. Ucnionwzyer 3Hamp OCHOBHBIE METO/IbI
UCIOJIb30BATh OCHOBHBIE METO/IbI U MOJTy4eHUsl, IPECTaBICHUS,
IIPUKJIIAHOE CpelCTBa MOJIY4YEHNUs, XpaHeHus1 U 00pabOTKHU TaHHBIX
pPOrpaMMHOE MIpe/ICTaBJICHHUS,
obecrieueHue npu XpaHeHUs U 00padOTKN | Ymemp IpUMEHSITH OCHOBHBIE
pelieHun JTAHHBIX. METO/IbI MTOJTY4YEHUs, IPEICTABICHUS,
po(hecCuOHATIBHBIX XpaHeHus: U 00pabOTKHU TaHHBIX
3ajad.

2. JleMoHCTpHpYET
BJIQJICHHC
npo¢eCcCuOHATbHBIMU
MaKeTaMu MPUKIATHBIX
POTrpamMM.

3namb ipoPeCCHOHATHHBIC TTAKETHI
HPHUKITAHBIX TPOrPaMM

Ymemsb MCIIONH30BaTh
poeCCHOHAIbHBIC TTAKEThI
MPUKJIATHBIX IPOTpaMM

3. Beibupaer

3Hamb NPUKIATHOE IPOrPaMMHOE

HEOOXO0INMOE obecrieueHue
NIPUKJIATHOE
MPOrpaMMHOE Ymems BrIOMpaTh HEOOXOAUMOE

obecrieueHue B
3aBUCUMOCTH OT
pelaeMoit 3a1a4u.

MPUKJIAHOE 00ECTICUeHHE B
3aBUCHUMOCTH OT PEIIaeMBbIX 3a7a4

4. Ucnonp3yer
MPHUKIIATHOE
IpOrpaMMHOE
olecnieueHue AJs
peleHust KOHKPETHBIX
MPUKIIAIHBIX 33/1a4.

3Hamp Ha3HAYCHUE MPUKIIATHOTO
MPOTPAMMHOTO 00€CTICUCHUSI

Ymems ncrionp3oBaTh IIPUKIIAAHOC
IMporpaMMHOC obecrneucHue JJIA
PEIICHNA KOHKPETHBIX MPUKIAAHBIX
3aaad




YK-15 Criocob6HOCTD 1. CamocrosiTensHO 3namp 1UPpPOBBIE CPEICTBA
pEJICBaHTHO BBIOMPAET U UCHOJB3YET | OOIIEHUS, OCYIIECTBICHUS IIOUCKA U
pelaeMbIM 3a1a4aM | HUGPOBBIE  CPEACTBA | CO3JaHMsI KOHTEHTA B COOTBETCTBUU
UCIIO0JIb30BaTh o01ieHus, C LIEJIbIO B3aUMOJECHCTBUS, B TOM
UH(POPMALIMOHHBIE | OCYIIECTBISET  IOMCK | YMCIIE AJIsl OpraHu3aluyd COBMECTHOM
pecypcsl U u/nnu CO3JIaHHE | JEeSATEIbHOCTH.

UH(POPMALIMOHHO- KOHTEHTa B
KOMMYHHUKAIIMOHHBI | COOTBETCTBUM C LIENbIO | YMemb UCIIONB30BaTh LU(POBBIE
€ TeXHOJIOTUH JIIst B3aMMOJICHCTBHS, B TOM | CPEICTBA OOIICHUS, OCYIIECTBICHHUS
JOCTMDKEHUS LIeIel, | 4Mciie AJ OpraHu3alyy | IOUCKa U CO3JaHusl KOHTEHTA B
CBSI3aHHBIX C COBMECTHOM COOTBETCTBHUH C IIEIIBIO
npoeCCUOHATIBHON | 1eATEIbHOCTH. B3aUMO/ICICTBHUSA, B TOM YHUCIIE JUIS
JeSITeTbHOCTBIO, OpraHu3aIi COBMECTHON
o0yueHHeM, JESITETIbHOCTH.
y4acTHEM B J)KM3HHM | 2. Brageer HaBbIkaMu | 3Hamb pa3nuydHbie HH(OPMAIIMOHHO-
o0IecTBa U APYIUX | OpraHU3aIUuK KOMMYHHUKAIIUOHHBIE ~ CUCTEMbl MU
cdepax KU3HHU B3aMMOJICHCTBHSA U | mudpoBbIe cpeacTaa ISt
KOMMYHUKaIIH C | opraHu3alMy  B3aUMOJCWUCTBUS U
MTOMOIIBIO KOMMYHHKAIHH
HMH(pOPMAaLIMOHHBIX Ymems wcnonb3oBaTh pazIUuHbIE
CUCTEM u/unu | ”HPOPMALMOHHO-
HUGPOBBIX CEPBUCOB U | KOMMYHHUKAI[MOHHBIE CHUCTEMbBl U
TEXHOJIOTHI. U (poBEIe cpencTna TUTST
OpraHu3alMi  B3aUMOJICHCTBUA U
KOMMYHHKAIHA
3.0cymiecTBisier 3namp paznuyHble THPOPMALIMOHHO-
noJ00p U MPUMEHEHUE | KOMMYHHUKAIIMOHHBIE CpPEACTBA JUIs
Pa3IMYHBIX pemieHust  00pa3oBaTeNbHBIX U
HUH(pOpPMAaIMOHHO- npodecCHOHATIBHBIX 3a1au.
KOMMYHHUKAITHOHHBIX
CPEACTB AJIsl pelleHusl | Ymemp WCIOJIB30BaTh pPas3JInYHbIE
o0pa30BaTeNbHBIX U MH(pOPMaIMOHHO-
poeCCHOHATIBHBIX KOMMYHHUKAIIMOHHBIE CpPEACTBA JUIS
3ajau. pelieHus ~ 00pa3oBaTENbHBIX U
1pohecCHOHATIBHBIX 3a/1au.

MKH-2 CnocoOHOCTb 1.JlemoHCTpUpYET 3namb MaTeMaTUYECKUE METO/IbI,
IPUMEHSTh 3HAHUS IpUMEHsIeMbIe B MEHEKMEHTE.
S MaTCMATHACCKHX Ymems ucnonb3oBath
METORBI U METOOB, MaTeMaTHYeCKUE METO b
peneHHs ,
CTaHIAPTHBIX IIPUMCHSICMBIX B | IpUMEHAEMbIE B MEHEIKMEHTE.
npodeccronaapHpix | MEHCKMCHTC
3ajad,




uHTeprpeTupoBath | 2.Ilpumenser 3Hamb MaTeMaTUIECKUE METOIbI 1
MOJTy4YEeHHBIE MaTeMAaTHYeCKIe MOJIENN JIsl 0OOCHOBAHUS IPUHATHUS

MaTeMaTHYECKHUE METOIBI M MOTey juis | YIPABICHUCCKUX PEIICHHIA.
pe3yJIbTaThl 6
OOOCHOBAHWA NPUHATHUA | Vyiomp ncTIONB30BATH
YIIPaBJICHICCKUX MaTEMaTHYECKHE METOAbI U MOACIN
pEILICHHIA. U1 00OCHOBAHUS IPUHSATHS

YIPaBIEHYECKUX PELICHUH.

3.ConepxaTebHO 3Hamb METOJIbI TIOJTYYEHUS
UHTEPIPETUPYET PE3YJIbTATOB IIPHU UCIIOJIB30BAHUHN
pe3yJIbTaThl, MaTeMaTHYECKUX MOJCeH.
HOJTy1CHHBIC IPY | YVyems MHTEPIPETUPOBATE
HCII0JIb30BAHNH pe3yabTaThl, HOIYYECHHBIE IPA
MaTeMaTUYECKUX HCIOJIL30BAaHUHU MaTeMaTHUECKUX
MOJIETIEH. MoIeIei.

3. MecTo IUCHHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHbIX IPOrpaMm

HuciumHa «KOMIBIOTEpHBI NPAKTUKYM» OTHOCHTCS K LUKy MaTeMaTHKH U
nHpopMaTuku 1O HampapieHuto mnoAroroBku 38.03.02 «MenemxMeHT» (I8 Bcex
00pa3oBaTEIbHBIX TPOTPAMM).

B mpomecce wu3ydeHus AMCUMILIMHBI  NPOMCXOAMT  OBJIAJICHHE OCHOBHBIMU
MaTEeMaTUYECKUMH MOHATUAMH, HEOOXOIUMBIMU I (DOPMUPOBAHMS TPOPECCUOHATIBHBIX
KOMITETEHLIUH BBITYCKHHKA HamnpaBIeHUs «MEHEIKMEHT», U OCBOECHUE HHCTPYMEHTOB
pelIeHusT NPUKIAAHBIX MAaTEMaTUYECKHUX 3a/ad C HCIOJIb30BAHUEM BBIYMCIMTEIBHBIX
KOMITBIOTEPHBIX TEXHONOTuH. Ilpu 3TOM CTyaeHThl NpUOOPETAIOT OMBIT MPUMEHEHUs
U3y4aeMbIX TEXHOJOIMH B MPAaKTHUYECKHX 3aJadax, CBS3aHHBIX C CaMOCTOSITEIbHBIM
MOMCKOM, OOpabOTKOW, aHalIM30M, OLEHKOW W HUHTEepHpeTanuei npogeccuoHalIbHOU
uH(popmaIu 0 GyHKIMOHUPOBAHUU PA3IIMYHBIX PHIHKOB M HHBIX S KOHOMUYECKUX CUCTEM;
OCYILECTBIIATh YYETHYI0, PACUETHO-AHAIUTUYECKYIO U KOHTPOJIBHYIO AEATEIBHOCTH IpU
000CHOBaHUM M HCIIOJIHEHUHU YIPABICHYECKUX, MAPKETHUHIOBBIX, a TaKke (PUHAHCOBO-

SKOHOMMYECKHUX PEIICHUN Ha MUKPOYPOBHE.



4. O0beM JUCHMILIHHBI (MOYJIf1) B 3a4€THBIX €IUHHUIAX U B AKAJeMUYECKUX 4acax ¢
Bbl/IeJIeHHEM 00beMa ayJIUTOPHOM (JIEKIIUU, CEMHUHAPBI) U CAMOCTOATEIbHOH PadoThI
o0y4yaromuxcst

Ounas gpopma obyuenus, 2022 2.n. u m.o. (015 6cex 06pa308amebHbIX NPOSPAMM,)

Bua yuyeOHoii paboThI 10O Bcero Cemecrtp 1 Cemectp 2
AMCHMILIMHE (B 3/e m yacax) (B yacax) (B yacax)
OO0wmas Tpy10eMKOCTh 4/144 72 79
AUCIUANJIMHBI
Konmaxkmmuasa paooma- 68 34 34
Ayoumopnuwie 3anamus
Jlexyuu - - -
Cemunapwil, npakmuieckue 68 34 34
3auamus
CamMocTosiTeJIbHAsI padoTa 76 38 38
B TeKVILEro KOHTDOILL KonTtponbsHbie KonTponbsHas KonTtponbsHas
AL TERYHL P paboThI pabora pabota
Brn npomesxyrotnoi 3auér 3auér 3auér
aTTeCTalNU

Ouno-3aounas gopma ooyuenus, 2022 2.n. u m.o. (Ol «Ynpasenenue 6usnecomy)

Buj yueoHoii padoThI 1o Bcero Cemectp 2 Cemectp 3
AMCIHMILJINHE (B 3/e m yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh 4/144 79 79
AUCIUANJIMHBI
Konmaxkmmuasa paooma- 32 16 16
Ayoumopnvie 3anamus
Jlexyuu - - -
CemuHapwi, npakmuieckue 30 16 16
3aHamus
CamocTrosiTesibHas padoTa 112 56 56
B TekVILEro KOHTDOILL KonTposnbHbie KonTposbHas KontponbHas
JLTERYI P paboThI pabora pabota
Bu npome:xyTouHoi 3auér 3auér 3auér
aTTeCTaIluu




5. Conpep:kanve TUCUMILUVIMHBI, CTPYKTYPHPOBaHHOe MO0 TemaMm (pa3jaesiam)
AUCUMILIMHBI C YKa3aHHEM UX 00beMOB (B aKaJleMHY€eCKUX 4acax) U BUIOB Y4eOHBIX
3aHATHH

5.1. ConepkaHue TUCUMIIIIMHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabmmanerit nporieccop MS Excel, LibreOffice Calc; noHsTrs kaurH, IUCTa, SYSHKHA
B MS Excel, LibreOffice Calc; agpecanus u popmarupoBanue sueek; MaHUIMYJISALIANA C
JMana30HaAMU SYEEK; THITHI TAHHBIX, BBOJ IAHHBIX U (POPMYII B SIMEUKH; TOJ00P IMapaMeTpa,
OpraHu3alusl CChUIOK.

Berpoennsie pynknuun MS Excel, LibreOffice Calc u ux nmpuMeneHue. DieMeHTapHbIC
¢ynkuuu. Jlornueckue pynkuun. @ynkuuu npornosuposanus (POCT, TEHAEHIINA).
OyHKIIMY OUCKA TaHHBIX B HEKoTOpoM auanaszone (IIPOCMOTP, BIIP, I'TIP).

IIpocteie u cnoxubie iporieHThl. @uHancoBbie hynkiuu. (I1C, BC, IUIT, CTABKA,
KITEP), BbruncieHue HAYMCICHUN O BKJIAJaM U BBITUIAT MO KPEAUTaM, IJIaH MOTAIICHUS
KpeauTa.

CBojiHbIE TaOIUIBI, KOHCOMUAALMS, PUIBTP, pacliupeHHbI GuibTp, pyHkunu B/
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; onucanme xoHconsHOTO MHTEpdEiica; 3arpy3Ka U aKTUBAIUS
oubmmorex R; Tumel naHHbIX B R M mporpammupoBaHHe IEpEMEHHBIX; 0a30BbIE
maTtemMatudeckue GyHKIUM B R; co3maHue Tmosib30BaTeNbCKUX (QYHKIMH B R u
MOJKIIIOUCHUE TMOJIb30BATEILCKUX OUOIUOTEK; JIOTUUECKHE KOHCTPYKIIMH M YCJIOBHBIC
omeparopsl B R; cioco6s! uTeHus/3amucu B R JaHHBIX pa3nuuHbIX GopMaToB.

Tema 3. ITocmpoenue 2pagpuxos hynxuuit ¢ R, MS Excel, LibreOffice Calc

UucnoBsie PyHKIIMHU UX CBOMCTBA U crTOcOObI 3a1anus. ['paduk pyukiuu. CrnoxHas u
oOpaTtHast GyHKIUU. XapaKTePUCTUKU (HYHKIIMA: YETHOCTh U HEYETHOCTD, IEPHUOUIHOCTD,
MOHOTOHHOCTH, OTPaHUYEHHOCTb.

Tema 4. Botuucnenue npeoena gpynxuuu ¢ R, MS Excel, LibreOffice Calc

[Ipenen uncnoBoit mocienoBarenbHocTU. [Ipenen GpyHkmuym Ha GECKOHEYHOCTH W B

Touke. OHOCTOpOHHUE TIpeeibl. beCKkOHEUHO Malible B OECKOHEYHO 0O0JibIline (DYHKITUH.

[IepBb1it 1 BTOpOY 3aMevaTEIbHbIE PEAEIBL.
8



HenpepsiBHOCTh pyHKIIMM B Touke. Touku paspeiBa ¢pyHkumu. CBoHCTBa PyHKIIMHA,
HEMPEPBIBHBIX HA OTPE3KE. AcumnToTsl rpaduka QyHKIUH.

Tema 5. Botuucnenue npouszsoonoii pynkuyuu ¢ mouxe 6 R, MS Excel, LibreOffice Calc

[IpousBognass u nuddepeHnuan GyHKIUA OJHOM MEpPEMEHHOW. DIaCTUYHOCTH
GyHkMn 1 ee npuMeHenue. [Ipon3BoaHbIE BHICIINX TOPSAIKOB.

JlokanpHblii SKCTpeMyM (yHKUMU. Beimykisie (BorHyTbie) (yHkumu. Touku
neperuba. OOmas cxema ucciaeoBaHus PyHKIUU U TOCTpoeHus ee rpaduka. Hanbonbiee
Y HalMEHbIIee 3HAUCHHSI HETIPEPhIBHOW (DYHKIIMU Ha OTPE3KeE.

Tema 6. ucnennoe naxoscoenue onpeodeieHHo20 u Hecobcmeenno2o unmezpana ¢ R,
Excel, LibreOffice Calc

Heonpenenennpii unTerpan. OmnpeneneHHbld uHTerpan. ®opmyna HerotoHa -
Jleitonuiia. HecoOcTBEHHBIE HHTETPAIBI.

Tema 1. Onepayuu ¢ KOMNIEKCHBIMU YUCAAMU U PEUIEHUE A12e0PauYeCKUX YPaA6HEeHUIl

Kommnekcuble uucna. Pemenue anreOpanyeckux ypaBHeHUH. Bblumcienue
apu(pMETUIECKUX BBIPAKEHUH.

Tema 8. Ocnosvl pazpabomku RPUIOHCEHUIL 8 UHCMPYMEHMAIbHOI cpede VBA

Ocuossr s3b1ka Visual Basic for Application. Co3nanune ¢ynkuuii. [Tonstiue oobekra.
OcHoBuble 00bekThl MS Excel, LibreOffice Calc. Makpochl: Ha3Ha4YeHHE, CO3MaHUC U
peaaktupoBaHue. Pa3paboTka Mojab30BaTENbCKUX JUATOTOBBIX OKOH.

Tema 9. Onepauuu ¢ mampuuamu ¢ R, Excel, LibreOffice Calc

Apudmernueckre BEKTOpPbl M JIMHEHHBIE Olepaluud Haj HUMUA. BektopHoe
npoctpaHcTBO R". JIuHelHas 3aBUCUMOCTD (HE3aBHCUMOCTh) CUCTEMBI BEKTOPOB. basuc u
pa3MepHOCTh 7 BEKTOPHOTO MpocTpaHcTBa. KoopAuHATBI BEKTOpa B JaHHOM Oaswuce.
CkansipHoe mpousBeneHre BekTopoB B R". J[muHBI BEeKTOpPOB M yroy Mexay HUMH B R",
Omneparuu Hag matpuniamu. Panr matpuiel. OOpaTHas maTpuiia. PemieHne mMaTpuyHBIX
ypaBHeHU Buga AX=B.

Omnpenenuren u ux cBoiicTBa. [IpumeHenue omnpexpenuteneil: 1) kpurepuid He
BBIPOKJICHHOCTH KBaJpaTHON MaTpPHIIbl, 2) HAXOXKICHUE paHTa MAaTPULIbL; 3) HAXOXKICHHE

00paTHOM MaTpUIIbI.



Tema 10. Pewmenue cucmemot auneinvix ypasnenuit ¢ R, Excel, LibreOffice Calc

Pemenne cucreM JMHEWHBIX anreOpanyeckux ypaBHeHUM wMeroaam Kpamepa,

oOpaTHOU MaTpullbl U MeTOJI0OM ["aycca

CoOCTBEHHBIC 3HAYCHUS U COOCTBEHHEIC BCKTOPLI KBAAPATHBIX MATPHII.

Tema 11. Pewmenue npuknaonvix skonomuueckux 3zaoau 6 R, Excel, LibreOffice Calc

Haxoxcz(eHHe QJIACTUYHOCTH W APYTHUX MNPCACIbHBIX BCIIMYMH B MHUKPOIKOHOMMUKE;

3aJa4un JIMHEHHOTO nporpaMMHupOBaHUA B 3KOHOMUKC!

MHUHHUMH3aAOUA PaCXod0B,

MaKCHUMH3alus HpI/I6BIJ'H/I " Jp.; TpaHCIIOpTHAA 3a/la4dad, 3ala4a O Ha3HAUYCHUAX.

5.2. Y4eO0HO— TeMAaTHYEeCKHH ILJIaH

Ounas hopma ooyuenus | Ouno-3aounas popma ooyuenus

TpyaoeMKOCTh B yacax
KonTakTHasi padora- DopMbI
HaumenoBanue Tem Camoct
No AyautopHasi pabora TeKyllero
n/n Hg;ﬁi‘:ﬁg?m Bceero | OO Jlexuy CemuHapsl, OﬂT:;bH KOHTPOJISA
ast, B | TPAKTHYECK pabora ycreBaeMoCTH
T.4.. Ue 3aHIATHS
Bgenenne B MS Excel, AyIUTOpHBIC
1 LibreOffice Calc 30/30 | 14/5 - 14/5 16/25 | camocTtosTenny
bIC paboTEL.
p |Bpememme B R ou g9 gy | . 8/4 10/14 | Yuacme B
RStudio pEIlCHUH 3a1a4
ITocTpoenue Ha
rpadHKoB QyHKINH B HPaKTHYECKUX
3 R, MS Excel, 8/8 4/1 - 4/1 af7 3CaHéITI/I;[x.
LibreOffice Calc Hs e;gﬁ:;ii;
Brruncienne npenena 3a[AHISIM.
g4 | Qymavm B R, MSHo,, o 211 213
Excel, LibreOffice AynuTopHbIe
Calc CaMOCTOSTEIILH
BrluncieHue bIe palboThL.
POM3BOIHOM Yuactue B
5 | ¢dyukuum B Touke B R, | 12/12 | 6/3 - 6/3 6/9 pelicHIl - 3a/iad
MS Excel, LibreOffice Ha
Cal C HpaKTI/I‘IeCKI/IX
3aHATUAX.
ucnenroe CobecenoBaHus
HaxXOXICHUE [0 JOMAalIHUM
6 | OMPCACHCHHOIO 1 46/16 | g/p - 8/6 8/10 | 3adaHmAM.
HECOOCTBEHHOTO
unterpana B R, Excel, AyauTopHbIe
LibreOffice Calc CaMOCTOATEIbH
Onepanuu C 13 paboThI.
7 | KOMIUIEKCHBIMH 4/4 2/1 - 2/1 2/3 Yuacrue B
YMCIIAMH M PEIIEHHE PeLICHIIT 3a/1aq
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anreOdpanvdecKux Ha
ypaBHEHMIA. MPaKTUYECKUX
3aHATUAX.

OcHoBBI pil3pa60TKI/I CobecenoBaHus
g | [PHIOKCHIL - B gig | g0 410 4/8 | MO jOMAIHHM

HMHCTPYMEHTAJIbHOM 3aIAHHSM.

cpene VBA

Onepanuu C AynuTtopHbIe

ManI/IL[aMI/I B R’ CaMOCTOSATCIIbH
9 Excel LibreOffice 18/18 8/4 8/4 10/14 | e PaBOTHL.

Calc Yuacrtue B

Pemenue CHUCTEMBI flzmeﬂnn sanat
10 | MHHCHHDIX YPABHCHUH | g 414 | 64 6/4 8/10 | mpaxThueckux

B A R’ EXCCI, 3aHATUAX.

LibreOffice Calc CoGecenoBaHms

Pemennie npuknagHbix 0  JOMAIIHUM
11 | PKOHOMHMYECKHX 3a1a1 | 4,15 6/3 6/3 6/9 3aJTAaHHUSIM.

B R, Excel,

LibreOffice Calc

B 1IEJIOM o CornacHo

JTUCIUILTNHE yueOHOMY

144 | 68/32 - 68/32 76/112 IUTaHy:
KOHTPOJIbHBIE
paboThl
Htoro B % 100 | 47/22 - 100/100 53/78

5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHH

HaumeHnoBaHue TeM

(pa3aesioB) M CUMILTHHBI

IlepeueHs BONMPOCOB /IS 00CY KAEHUS
HA CEMMHAPCKUX, IPAKTHYECKUX
3aHATHAX, PpEKOMeH/1yeMble
HCTOYHUKH M3 pa3nenos 8,9
(Yxa3bIBaeTcst pa3aes ¥ NOPsiAKOBBIH
HOMep HCTOYHHUKA)

DopMbI IPOBEACHUS
3aHATHH

BBenenue B
LibreOffice Calc

MS  Excel,

Beenenne B Excel, LibreOffice Calc,
BBoxg maHHBIX M GopMyn B sSUEHKH
pabouero JucTa

Opranuzanus CCbUIIOK. OJIEMEHTapHbIE
¢bynkuuu. Bcerpoennsie ¢yHkiumu MS

Excel, LibreOffice Calc u mux
npuMeHeHne. Jlormueckue — (QyHKIWH.
Oynkuun  npornosupoBanus.  (Excel,

LibreOffice Calc).

@DyHKIUS TIOUCKA JAHHBIX B HEKOTOPOM
marazone (ITPOCMOTP, BIIP, I'TIP)
IIpoctble ¥ CJHOXHBIE  MPOLIEHTHI.
O®unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel, LibreOffice
Calc).

Pexomendyemvie ucmounuxu: [8.2.]

Pemenue 3a71a4 B
WHTEPAKTUBHOU dopme,
MPOBEpPKA CaMOCTOSITEIIbHOU
paboTel U pa3dop OmmMOOK,
BBIITOJIHEHHE  ayJUTOPHOTO
3aJJaHus
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Oynkuun nporuozupoanus. (MS Excel,
LibreOffice Calc). ®yukuus moucka
JaHHBIX B HEKOTOPOM  JIMAIa30He
(ITPOCMOTP, BIIP, I'TIP) (MS Excel,
LibreOffice Calc). duHaHCOBBIE
byHKIII (OCIUIT, ITPTLIT,
OBILI0OXOMA, OBUIITIAT). (MS Excel,
LibreOffice Calc). Ilman morameHus
KpeauTa.

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

Beenenue B R 1 RStudio

VcranoBka R u RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akThBanMsa OuOmmorek R; 0a30BhbIe
Matematuueckue pynkiuu B R. Co3nanue
MOJIb30BaTeIbCKMX (yHKIMA B R
MTOJIKJTFOUCHUE MOJIb30BATEIBCKUX
OMOIIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nanapIX B R. 3ajanue BEKTOpoOB
(RStudio). YcioBHbIe oriepaTopsl 1
onepatopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

Pemenne 3a71a4 B
WHTEPAKTUBHOU dopme,
IPOBEpPKa CAMOCTOSATEIbHOM
pabotel U pa3zbop OmMHMOOK,
BBIMIOJIHEHHE  ayJUTOPHOTO
3a/laHus

[Toctpoenue rpaduKoB
¢bynkuit B R, MS Excel,
LibreOffice Calc

[octpoenwne rpaduroB ¢pynkmii B R, MS
Excel, LibreOffice Calc. ITpubmamkennoe
BBIUMCIICHUE MTOBEICHUS (DYHKIIHIA BOIH3H
Touek pasppiBa B R, MS Excel,

Pemenue 3a7a4 B
WHTEPaKTUBHOU dopme,
MPOBEpPKA CaMOCTOSITEIIbHOU
paboTel U pazbop OmHUOOK,

LibreOffice Calc. I'paduueckoe | BBIMOJIHEHUE  ayJAUTOPHOTO

MOCTPOECHUE HAKJIOHHBIX acUMITOT B R, | 3amanus

MS Excel, LibreOffice Calc.

Brraucnenue npenena pynkmuu B R, MS

Excel, LibreOffice Calc.

Pexomenoyemvie ucmoynuxu. [8.1., 8.2.]
Brruncienue npezena | Berancnenue npenena ynkiuu B R, MS | Pemenue 3a1a4 B
oyuximn B R, MS Excel, | Excel, LibreOffice Calc. WHTEPAKTHBHOMN dopme,

LibreOffice Calc

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

MPOBEpPKA CaMOCTOSITEIIbHOU
paboTel U pazbop OmHUOOK,
BBIIIOJIHEHUE  ayJUTOPHOTO
3aJIaHHs

Brprunciienue mnpou3BOAHOMN
¢yHkuuu B Touke B R, MS
Excel, LibreOffice Calc

[Tpubnmxennoe BBIYUCIICHHE
MIPOU3BOIHON (PYHKITMH B 3aJJaHHOM TOUKe
B R, MS Excel, LibreOffice Calc.
MOHOTOHHOCTh W TOHCK JIOKQJIbHBIX
skcTpemymoB dyHkimu B R, MS Excel,
LibreOffice Calc YucnenHoe
WCCIIC/IOBAaHHUE BBHIMYKIOCTH (PYHKIUU H
nouck ee Touyek neperuda B R, MS Excel,
LibreOffice Calc. ITomnoe uymcneHHOE
uccnenoBanue Gpynkuuu B R, MS Excel,
LibreOffice Calc

Pemenne 3amau B
WHTEPAaKTUBHOU dopme,
MPOBEpPKaA CAMOCTOATEIIbHOM
paboThI U pa3dbop OMIMOOK,
BBIIIOJIHEHUE Ay IUTOPHOI'O
3a1aHUS
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Pexomenoyemvie [8.1.,

8.2.,8.4., 8.5]

UCMOYHUKU.

YucaeHHoe HaXO0XJICHHUE
OIpEICIICHHOTO u
HECOOCTBEHHOTO HMHTErpaia
B R, MS Excel, LibreOffice
Calc

UuciieHHOE HAaXxO0XK/IEHUE OMPEIETICHHOTO
1 HeCOOCTBEHHOTO MHTErpajia B MS
Excel, LibreOffice Calc
Pexomenoyemvie ucmounuxu: [8.2.,8.4.,
8.5]

Pemenue 3agau B
UHTEPaKTHBHOH (popme,
IIPOBEPKA CaMOCTOSATEIbHOU
paboThl U pa3zdbop OMHUOOK,
BBITIOJTHEHHE ayUTOPHOTO
3aJaHHs

Omnepaiuu ¢ KOMIUIEKCHBIMHU
YHCIaMU U pelUIcCHHE

Kommniekcurle uncia. Pemenue
anreOpanvecKux ypaBHCHUM.

PaGora ¢ yueOHoi
auTeparypoil. Pemenue

anreOpanvdecKux Brruncnenue apupmMeTndecKux TUTIOBBIX 3a1a4. Pa3zoop
YpaBHEHUH. BbIpakeHUI1. COOCTBEHHbIEC 3HAYCHUS U BOIIPOCOB I10 TEME 3aHSTHS.
COOCTBEHHBIC BEKTOPHI MaTPHIL. BrimonHenue nromMamHux
Ksagparuunsie popmel (R). BekTopsr u 3aJJaHUM K KOKIOMY
neiicreus Hax aumu (B R, MS Excel, 3aHSTHUIO.
LibreOffice Calc).
Pexomenoyemvie ucmounuxu: [8.1., 8.2.,
8.4., 8.5]
OcHoBbI pa3pabotku | Coznanue makpocoB u Gynkuuii B VBA. | Pabora ¢ yueObHoI
MPHIOKEHU I B | (Excel, LibreOffice Calc). auTepaTypoit. Pemenue
uHcTpyMeHTalbHON  cpene | Coznanue Gpopmbl Ha IpuMepe TUIOBBIX 3a1a4. Pazoop
VBA sKOHOMHYECKOM 3agaun B VBA (Excel, BOITPOCOB I10 TEME 3aHATHS.

LibreOffice Calc).

Pexomenoyemvie ucmounuxu. [8.2]

Brimonnenne romamaux
3a/1laHui K KaXKIOMY
3aHIATHIO.

Onepanyu ¢ maTpulaMu B
R, MS Excel, LibreOffice
Calc

Anre6pa MaTpHIl, UMIIOPT, SKCIIOPT
nmaaHbix U3 R B MS Excel, LibreOffice
Calc. Pexomenoyemvie ucmounuxu:

[8.1.8.2., 8.4., 8.5]

PaGora ¢ yueOHoit
aurteparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa36op
BOIIPOCOB T10 TEME 3aHSTH.
BrinmonHnenue nomMamHux
3aJJaHUN K KOKIOMY
3aHSTHIO.

Pemenne CUCTEMBI
JIMHEWHBIX YpaBHEHMH B R,
MS Excel, LibreOffice Calc

Pemrenne MaTpuyHbIX ypaBHEHUN
(MeTooMm oOpatHoi MaTpuIsl, Kpamepa,
I'aycca (B R, MS Excel, LibreOffice
Calc). DxkOHOMHKO-MaTeMaTHUeCKast
MOJIENTb MEXKOTPACIIEBOTO OalaHca
(Mozenb «3aTpaThl-Beimyck).
Marpuunoe ypaBuenue (B R, MS Excel,
LibreOffice Calc). JluneitHoe
nporpamMmmupoBanue  (CUMILIEKC-METOI,
3aJaya O TMPOU3BOJCTBE, TPAHCIIOPTHAS
3a/aya W 3amada o HaszHaueHusx) (MS

Pabota c yuebHoii
nureparypoi. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHSTHSI.
BrinonHenue nomamHmnx
3alaHuH K KaXA0MY
3aHSTHIO.

Excel, LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]
Pemenue NpUKIaTHbIX | JInHEHOe nporpammupoBanue | Pabora ¢ yueOHoi
sKOHOMHYECKUX 3aaa4d B R, | (Cumrmiekc-mMeron, 3a/a4ya 0 | nureparypoit. Pemenue

Excel, LibreOffice Calc

MIPOU3BOJICTBE, TPAHCIIOPTHAS 3aja4a M
3amadya o HaszHaueHusix) (MS Excel,
LibreOffice Calc). Pexomenayembie
ucrouHuku: [8.3, 8.4., 8.5]

TUTIOBBIX 3a7a4. Pa3zoop
BOTIPOCOB I10 TEME 3aHSITHSI.
BI)IHO.]'IHGHI/IC JOMaAITHUX
3a/IlaHui K KOXKIOMY 3aHSITHIO
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6. IlepeyeHb yueOHO-METOAMYECKOT0 oOOecreYeHHs I CAMOCTOSITEIbHON PadoThl
00y4aromuxcs Mo JMCUUILIHHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE JUCIHUILINHBI,
(¢GopMbI BHEAYAUTOPHOI CAMOCTOATEILHOM PA0OTHI

HanmeHnoBaHue TeM
(pa3ae/ioB) M CUMILTHHBI

Ilepeyenb BOnpocos,
OTBOJMMBIX HA
CaMOCTOSITeIbHOE OCBOCHHUE

®opMbl BHEAYTUTOPHOM
CaMOCTOSITeJIbHOI PadoThI

Beenenne 8 MS Excel,
LibreOffice Calc

Jlornueckue byHKIMH.
OyHKIIMKM ~ NPOrHO3UPOBAHUS
(POCT, TEHAEHILINA).
Brruncnenue HaunciaeHuit mo
BKJIaJaM 1 BEIILIAT 110
KpeauTaM, IIJIaH MoranieHus
KpeauTa

— Pemenne 3anau B MS Excel,
LibreOffice Calc;

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

— U3y4YEHHE PEKOMEH/I0BAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIINIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

BBenenue B R u RStudio

Twume! fandex B R n
MIpOTrpaMMHUPOBAHUE
MePEMEHHBIX, JJOTUYECKUE
KOHCTPYKLHUHU U YCIIOBHBIE
onepatopsl B R; criocoOsr
YTeHMsI/3anucH B R 1aHHBIX
pa3auYHbIX (HOPMATOB.

— Pemrenne 3aga4 B R

— paboTa ¢ TEKCTOM JISKITUH, pa3oop
BOIIPOCOB I10 TEME 3aHSITHSI;

— U3Y4YEHHUE PEKOMEHIOBAaHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBINIOJIHEHUE JOMAIIIHUX 33]IaHUM;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOM

paboThI

[Toctpoenue rpadukos
¢yukuuit B R, MS Excel,

XapakTepucTuku QyHKIU:
YETHOCTh U HEYETHOCTD,

— Pemenne 3anau B R, MS Excel,
LibreOffice Calc;

LibreOffice Calc MEPUOTUIHOCTD
pHOI ’ — paboTa ¢ TEeKCTOM JIEKIH, pa3doop
MOHOTOHHOCTS, ;
BOIIPOCOB T10 TEME 3aHSITHS;
OTPAaHHYEHHOCTb.
— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX UCTOYHUKOB;
- MOATOTOBKA K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHITHUSIM;
- BBITIOJIHEHUE JIOMAITHHUX 3aIaHHIA;,
- BBITIOJIHEHHUE 3aJJaHHI KOHTPOIBHON
paboThl
Brruncnenue npenena beckoneuHo MaJibie M | — Pemenue 3anau B R, MS Excel,
¢ynkuuu B R, MS Excel, | 6eckoHeuHo OoJbIne

LibreOffice Calc

¢byukuuu. IlepBblit U BTOpOH
3amMeydaTebHbIE IPEIEbl.

HenpepsiBHOCTS  pyHKIIMM B
TOYKE. Toukn paspbiBa

(GYHKIMH.

LibreOffice Calc;

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

— U3Y4YCHHC PCKOMCHIOBAHHLBIX K
3aHATUIO JTUTCPATYPHBIX HCTOYHUKOB,
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- MOJITOTOBKA K CEMUHAPCKUM H
MPAaKTUYECKUM 3aHATHIM,

- BBIIIOJIHEHHUE JTOMAIIIHHX 3a0aHHIA;

- BBITMIOJIHEHHUE 3aIaHUI KOHTPOJIBHOM

paboThI

Brrancienue
MIPOU3BOIHON (DYHKIIMU B
touke B R, MS Excel,
LibreOffice Calc

DOnacTUYHOCTh (PYHKIMU U ee

IIPUMEHEHUE.
HauOonpiiee u HauMeHbliee
3HAYCHUS HEIPEPBIBHON

(GyHKIIUU Ha OTpEe3Ke.

— Pemenue 3anau B R, MS Excel,
LibreOffice Calc;

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

— M3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATHIO TUTEPATYPHBIX UCTOYHUKOB;

- MOATOTOBKA K CEMHUHAPCKUM U
MPAKTUYECCKUM 3aHITHSIM;

- BBINOJIHEHUE JOMAIIHHUX 33JIaHUH;

- BBINIOJIHEHHUE 3aJ]aHHI KOHTPOJIBHON

paboThl

Yucnennoe HaxoxnaeHue | HeompenmeneHHBI — HHTErpal. | — Pemenwue 3amau B R, MS Excel,
ONPEACICHHOTO u | ®opmyna Hprotona - LibreOffice Calc:
HECOBCTBEHHOTO Jletibrmta. — paboTa ¢ TEKCTOM JISKITUH, pa3oop
HI_{Terpan_a B R, Excel, BOIIPOCOB I10 TEME 3aHATHS;
LibreOffice Calc
— U3y4YEeHHE PEKOMEHJIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX UCTOYHHUKOB;
- OJATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;
- BBIIIOJIHEHUE IOMAIIIHUX 3aJaHU;
- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN
paboThI
Onepannu ¢ | Berunciienune GyHKIMH | — Pemenmue 3azgad B R, MS Excel,

KOMIUIEKCHBIMU YU CIIAMU U
pelieHre anredpanyecKux
ypaBHEHUH

KOMIIJICKCHOT'O TIEPEMEHHOTO

LibreOffice Calc;

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

— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX UCTOYHHKOB;

- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITHUSIM;

- BBIIIOJIHEHUE JOMAIITHHUX 3aIaHUMH;

- BBITIOJIHEHUE 33JJaHUI KOHTPOIBHON

paboThl

OcHoBBI pa3paboTku
MIPUIIOKEHNUN B
MHCTPYMEHTAJILHOU cpejie
VBA

OcHossl s361ka Visual Basic for
Application. Pazpabotka
MTOJIH30BaTEILCKIX
JINAJIOTOBBIX OKOH.

— Pemenune 3agay 8 R, MS Excel,
LibreOffice Calc;

— paboTa ¢ TeKCTOM JIEKIIMH, paz0op
BOIIPOCOB I10 TEME 3aHSTHUS;

- U3yUEHHUE PEKOMEHI0BAaHHBIX K

3aHSITHIO TUTEPATyPHBIX

- IOATOTOBKA K CEMMHAPCKUM U
MPAKTUYECKUM 3aHITUSIM;

- BBIINIOJIHEHUE JOMAIIHUX 33JIaHUM

Onepanuu ¢ MaTpuLaMu B
R, Excel, LibreOffice Calc

Bekroproe npocrpanctso R".
JIuHeitHas 3aBUCUMOCTh
(HE3aBUCUMOCTD) CHCTEMBbI

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;
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BEKTOpOB. basuc n — paboTa C TEeKCTOM JICKIIHH, pa3oop

PpasMEPHOCTD 77 BEKTOPHOTO BOIIPOCOB I10 TEME 3aHATHS;

MIPOCTPAHCTBA.
pocTpanctBa — U3y4YEHUE PEKOMEHIOBAaHHBIX K

3aHATHIO JTUTEPATYyPHBIX HCTOYHHUKOB;

- IOJATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHCHHUE JOMAIIIHUX 3aaHUM;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThl

Pemenne cucrembl | COOCTBEHHbIE — 3HAYEHUA W | — Pemenue 3anau B R, MS Excel,

JIMHEHHBIX YpaBHEHUM B R, | coOCTBEHHBIE BEKTOPHI i i .

Excel, Librgg)ffice Calc KBaJPaTHBIX MATPHII. b LibreOffice Calc,

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

— HM3yYeHHE PEKOMEHIOBAHHBIX K
3aHATHIO JINTEPATyPHBIX UCTOYHHUKOB,;

- MOJIFOTOBKA K CEMUHAPCKUM H
[PaKTUYECKUM 3aHATHIM,

- BBITMIOJTHEHUE IOMAITHHUX 3a/IaHHI,

- BBITNIOJIHEHHUE 3a1aHU KOHTPOJIBHOM

paboThl

Perrenue npukIaanex | Haxoxnaenue smacTUMHOCTH M | — Pemenue 3anau B R, MS Excel,

SKOHOMMYECKHUX 3a/1a4 B R, | Ipyrux mpeaebHbIX BEINYHH B i i .

Excel, LibreOffice Calc MII)/I}II(pOBK(I))HOMI/IKe. LibreOffice Calc;

TpancnoprHas 3amada, 3amada

0 Ha3HAYEHUSX.

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

— U3y4YEHHE PEKOMEH/I0BAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIINIOJIHEHUE JOMAIIIHUX 33]IaHUM;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

6.2. IlepeyeHb BONPOCOB, 3aJaHNH, TeM VISl OATOTOBKH K TEKYIIeMY KOHTPOJIIO

Ilpumepnuie 6onpocvt KOHMPOILHBIX padom

1. Kax paborator ¢unancoBeie (ynkiuu B Excel, LibreOffice Calc (IIC, BC,
CTABKA, KIIEP, IIUIT u nip.)? Kakoii cMbIC]T UMEIOT OHU U UX apTYMEHTHI?

2. Kak moctpouTtsh rpaduk dynkiuu B Excel, LibreOffice Calc /R?

3. Uto Takoe mpeaes YuCI0BOM MOCIIEI0BATEILHOCTH, Npeaea (yHKIIMU B TOUKE, HA

O0eckoneunoctn? Kak BBIUHCIUTH npeaci, HCIOJb3ys BbIYHUCIUTCIBHBIC BO3MOKHOCTHU

Excel, LibreOffice Calc /R?
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4. Yro Takoe acumnTora rpaduka pynkuuu? Kak HailTh acuMOTOTHI (AaHATUTUYESCKH U
B Excel, LibreOffice Calc /R)?

5. Uro Takoe mpousBogHas ¢yHkiuu? Kax BRIYUCIUTH MPOU3BOAHYIO C MOMOIIBIO
dbopmyi uncieHHoro auddepeHupoBaHus?

6. Kakue ¢yHKIMU Ha3bIBalOTCS MOHOTOHHBIMHM Ha MpoMexyTke? UTo Takoe Touka
JoKalbHOTO 3KcTpeMyma (QyHkumu? Kak uccnenoBath (yHKIUIO HAa MOHOTOHHOCTH U
skcTpemyMsl (ananutuyecku U B Excel, LibreOffice Calc /R)?

7. Kakue ¢QyHKIIMM Ha3bIBAIOTCS BBIMYKIBIMA W BOTHYTBIMH Ha TpoMexyTke? Uto
Takoe Touka neperuda ¢pyHkiuun? Kak nccienoBaTh (pyHKIHIO Ha BBITYKJIOCTh U TOYKH
neperunba (ananmutuuecku u B Excel, LibreOffice Calc /R)?

8. Uto Takoe HeonpeaeIEHHbIN HHTETpal, ONpeeIEHHbIN HHTETPall, HECOOCTBEHHBIN
uHTerpan? Kak BIYMCIUTH ONpeneaEéHHbIN/HeCOOCTBEHHBINH nHTErpan B R?

9. [1o xakuM MpaBUIIaM BBITIOIHSIOTCS ONEpaIK HaJl MaTpuliaMu (apuMeTHIecKue,
TpaHcrioHupoBaHue)? UTto Takoe 0OpaTHast MaTpUla U AJI1 KaKUX MaTPHIL] OHA CYIIECTBYET?
Kak BBINONHUTE CIIOKEHHE, BBIUUTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE U HaXO0XKJICHUE
obparnoit matpuirsl B Excel, LibreOffice Calc /R?

10. Yro Takoe ompenenurenb Marpuibl? Kak HaWTH OmpeaeiuTellb MaTPUIBl B
Excel/R?

11. Yro Takoe cuctema JMHEHHBIX anreOpandyeckux ypaBHeHUN? CKOJIbKO perieHui
U B KaKuX cirydasx oHa MoxkeT uMeTh? Kak permuts CJIAY B Excel, LibreOffice Calc /R?

12. Kak pemmts MmatpuaHoe ypaBHeHue Bugaa AX=B i XA=B B Excel, LibreOffice
Calc /R?

13. Kak ompenenensl JTUHEHHBIE OINepanuyd Haj apuMETUYECKHMMH BEKTOpPaMH,
CKaJIIpHOE TPOM3BEACHUE BEKTOPOB, MOAYJb BEKTOpa, yrojd Mexay Bekropamu? Kax
BBITMIOJIHUTD JIMHEWHBIE ONEpaIii, BBIUUCIUTh CKaJISPHOE MPOU3BEACHNUE, HAUTU MOAYJb
BEKTOpa, HaiiTk yron Mexay Bekropamu B Excel, LibreOffice Calc /R?

14. Yto Takoe cOOCTBEHHBIE 3HAUECHUSI U COOCTBEHHBIE BeKTOpa MaTpulibl? Kak HaliTu
coOCTBEHHBIC 3HAUCHUSI 1 COOCTBEHHBIE BEKTOPA MAaTPHUIIbI B R?

15. Yro Takoe 3adada JMHEWHOro mporpammupoBanusi? Kak pemuTes 3amady

nuHeriHoro nmporpammupoBanus B Excel, LibreOffice Calc /R?
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Ilpumeput 3a0anuii KOHmMpPoOALHLIX padOM
3aganus Mo:kHO BeINOJHUTEH Kak B Excel, LibreOffice Calc, trak u B R-studio

Ilpumeput 3a0anuii KonmpoavHnoi padomot 6 1/2 cemecmpe
1. ITpoBecTH MOTHOE UCCAEAOBAHUE U MIOCTPOUTH IpapuK PyHKIUU Y = f(X) .

. 2.1
Haiiti HanGonpliee 1 HaMMEHbIIIee 3HAYCHHS (PYHKIIMU HA OTPE3Ke [—45;4 5] .

_ 3x+4
T = m)?

2. [IpoBecTH MoOTHOE UCCIEOBAaHUE U TOCTPOUTH rpaduk PyHKIUU Y = f(X) .
In(x-4)
C Jx-2
3. C momompro (PMHAHCOBBIX (QYHKITUN OMPEICTUTh, KAKUM JOJDKHO OBITh HAYaIhHOE
3HAUYEHUE BKJI/Ia MPU CICAYIOMUX yCIOBUAX: cpok Bkiana (Kmep)— 19 mecsues, Oynyiiee
srHadenne Bkiana (be) —128 000 py6ueii, rogoBas mporeHTHas craBka (CraBka) — 9,75%.
JIOTIOTHUTENBHBIC BIIOKCHHUS W HM3BATHA HE MPOM3BOIATCA. [IpONEHTHI HAYUCISIFOTCS
exkeKkBapTajabHO. OTBET J1aTh C ABYMS 3HaKaMU TOCIIE 3aISITOM.

Ilpumepwl 3a0anuii KOHmpoOIbHOU padbomul 6 2/3 cemecmpe
1. I3BeCTHO, UTO KOMITAHUSI OKa3bIBAET yCIYTH:

a =(5,-1,-2,1,6, -6, 3,-9,2,-7,3,-4,5,0,9,5),

b =(,-7,8,1,2,0,-4,3,-9,5,-2,1,0, 1,5, -2),

p =(54,-3,-2,3,4,2,9-8,0,-4,7,-1,2,3,4).

JIns uX BBITIOJTHEHUS TPEOYIOTCS COOTBETCTBYIOIIHUE PECYPCHI ai, bi, ci. I1pu aToM eciun
ai>0, pecypc umeercs B Hanmuuuu, eciu ai<(, TO OH HaXOOUTCS B ayTcopcuHTe. B memsax
MHOTO()AaKTOPHOTO  aHalu3a JCSITEIBHOCTH KOMIIAHUM HEOOXOJAMMO  pacCuuTaTh
CJICYFOIINE BBIPAKCHHUS:

a)-6a -4b~

b)2(a b )*p " +3*p |*b "

c)-3p*p +4(b ,p)*a -5(a’,p )b

2. BoccranoBuTe, Kakoe KOJIMYECTBO PECypcoB Xi, X2, ..., Xg OBUIO HCIIOIH30BAHO B

KOMITIaHUHW TIPpHW BBINTOJIHCHHUHW OCHOBHBLIX 3aaddy. I/ISBCCTHO, 4qTO AJIs1 3TOr0 Haao pCHIMTb
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CUCTCEMY JIMHEWHBIX ypaBHeHHﬁ. OtBeT z[aﬁTe C TOYHOCTBIO 10 ABYX 3HAKOB I10CJIC 3amnsaTou.

Pesynbrat mpoBepsbre.

-6 x1 -10 x+ 5 X+ 4 x4 - X5 -6 Xet+ 4 X7 -2 Xg= —482,54
X1 10 xo+ 7 X3 9 x4 — X5 -10 xg -5 X+ 4 Xxg= 7281,06

8 x1 - X2 -6 X3+ 6 X4 -3 Xs - Xet 5 x¢t = 90,62
7 X1 4 Xo+ 6 x3+ 10 xq+ 8 Xxs -4 X7+ 9 Xg= 695,52
10 xi+ X2 -3 X3 4 x4 -8 X -5 Xe e Xg= 61,18
-7 X1 -2 X2 -5 Xz+ 8 x4t 6 Xs -3  Xet+ 4 X7+ 5 xg= 412,62
5 x1 -6 X - X+ 6 xat 7 Xs -9 X6 5 x+ 4 Xg= —232,76
7 X1 - X2 =10 x3+ 9 Xxa 4 X5t 6 x6 -8 X -9 xg= —68,08

3. [Insi BBIMIONIHEHWST ONTHMAJIBHOTO OW3HEC-TNIAHUPOBAHUS TpeOyeTcs pelnTh

MAaTpU4IHOC YpPAaBHCHHUC MOJIs1 OTBICKAHUA MATpPHUIIbI X no 3aJaHHbIM MaTpuiamM A, B n

nuaronansaoi equanuHoii E: X(B)A2=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 O
13 6 11 1 1 18 9 -9 -14 2 -9-14 1-11 -9 -17

A=15 -17 918 -13 6 3 5 wm 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
10 15 15-12 -2 4 -18 16 -11 8 -14 -19 11 -6 17 -11

4. JInss BOCCTAaHOBJIEHHMSI YTpPAueHHBIX Maposiel BXoAa Ha MOPTAJl OpraHU3ALMH
TpeOyeTcss HaWTU C TOYHOCTBIO 1O 3 JECATUYHBIX 3HAKOB COOCTBEHHbIE YHCIA U
coOCTBEHHbIE BeKTOpbl MaTpullbl A. [IpoBepuTh OpPTOrOHANBHOCTH MOJYYEHHOTO

COOCTBEHHOrO 0Oasuca.

40 0 0 0 0 0 0 0

0 19 0 0 0 0 0 12

0 0 14 0 6 0 0 0

A= 0 0 0 28 0 22 0 0
0 0 6 0 16 0 0 0

0 0 0 22 0 38 0 0

0 0 0 0 0 0 8 0

0 12 0 0 0 0 0 7

5. 3aemMmuk B3y B OaHke KpenuT B pasmepe 2450000 pyO. mHa cpok 21 rom.
ITpouentHas craBka 11,35%. IlepuoagnuHoCcTs HauUUCIIeHHs — pa3 B kBapTai. OnpeneauTb
CyMMY BBIIUIAT MO TpoiieHTam 3a 44-if kBapTas u 3a 17-i rog nepuona. OTBET OKPYIIIUTE
710 KOTIeeK.
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6. [lis BBIMOJIHEHUS ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs pelnuTh
CIICAYIOIIYIO 3a7a4y JMHEHHOTO MPOrpaMMHUPOBAHUS:
f(xq,x,) = 3x; + 24x, > min
—2x; +3x, <6
X, —4x, =21
4x, +x, =5
I x; 21
k X1, X2 >0

Kpurtepun 6a/u1bHOM OLEHKH PAa3JIMYHBIX (OPM TeKYLIero KOHTPOJIA yCIeBaeMOCTH

Kpurepuu O6amibHON OUEHKH pa3iav4YHbIX (POPM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH
COIepKaTrcs B COOTBETCTBYIOIIMX METOJMYECKUX peKoMmeHzauusax JlemaprameHra
MaTE€MaTUKHU.

7. ®oH OLIEHOYHBIX CPEACTB VISl POBEAEHNsI IPOMEKYTOYHOH aTTeCTAIIUN
00y4arIuxcs no JUCUMUILIMHE

IlepeyeHb KOMIETEHIMI C yKa3aHUEM WHIWKATOPOB MX JOCTHKEHHS B IIpolecce
couepxurcs B pasgene 2 «llepeueHn
o0pa3oBarenbHON  MporpaMMbl  (I€pevyeHb

OCBOCHHSI 00pa30BaTEIbHON MPOrPaMMBbI
IJIAHUPYEMBIX ~ PE3YyJIbTaTOB  OCBOCHUS
KOMIIETEHIIUIM) ¢ yKa3aHUEM HHAUKATOPOB MX JIOCTHIXKEHUS U TUIAHUPYEMBIX PE3yJIbTaTOB

00yYeHUs MO JTUCHUTUIAHEY.

TunoBbie KOHTPOJIbLHbIE 32IaHUSI UJIM MHBIE MATEPHAJIbI, HEO0X0AMMBbIE 1JIS OLEHKH
UHINKATOPOB JOCTHKEHHSI KOMIIETEHIIMH, 3HAHUHU U YMEHUM

HanmenoBan | HammenoBan PesynbTaTnl 00y4eHus THunoBbie KOHTPOJILHbIE 321aHUA
ne e HHIUKATO (ymeHnust u 3HaHu),

KOMIeTeHIIUH poB COOTHECeHHbIE ¢

JMOCTHIKEHUSI WHIMKATOPaMH

KOMIeTeHI[UH AOCTHKEHUS

KOMIETEeHIIUH

YK-4 Hcnonp3yer 3Hamb OCHOBHBIE METOIBI Cosnars B Excel, LibreOffice Calc
CrocoOHOCTb | OCHOBHBIE TOJTY4CHHS, AIIEKTPOHHYIO TaONuILy,
UCIIOJIb30BATh | METOIBI U MIPEJICTABIICHHS, XPAHEHUSI | COJEPIKAIYI0 JaHHBIE O Kypce €BpO
MIPUKJIAIHOE CpeacTBa 1 00pabOTKH TaHHBIX (EUR) 3a mocnemuuii mecsi (3Ty
NPOrpaMMHOE | TIOJTyUYCHHS, UH(OPMAIIHIO MOXKHO HAWTH Ha
obOecrieueHre | MPENCTaBICHU | YMemb TPUMEHSTH odunmaasHoM caiite CoepOaHka).
NIPU PEIICHUH | s, XPAHEHHUS U | OCHOBHBIE METO/IbI HmmopTrpoBaTh 3TH AaHHBIE B R B
npodeccroHan | 00paboTKH TTOJTY9ICHUS, Bujie 00bekTa Tuma data.frame.
BHBIX 33134 JTAHHBIX. NPEACTABICHHUS, XPAaHCHUS
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1 00pabOTKH JaHHBIX

Hemouctpupye | 3namsp C nomonipto (PUHAHCOBBIX (PYHKITUN
T BJIAJICHUE npodeccnoHaIbHbIC Excel coctaButh 11an noramieHus
poQ)eCCHOHAIT | IMAKEThI MPUKIIATHBIX kpeauta B pazmepe 500 Toic. pyo.,
bHBIMU IIpOrpaMm B3sTOro Ha 18 mecsues nox 16%
MaKeTaMu TOJIOBBIX (ITPOIICHTHI HAYUCIISIIOTCS
TIPHUKJTATHBIX Ymems ucnonb3oBath €KEMEeCSIYHO) U BO3BPAIIAEMOTO
Iporpamm. npodecCHOHANTbHBIC PaBHBIMU TIJIATE)KaMH B KOHIIE
MaKeThl MPUKJIIATHBIX Ka)KJIOrO MecsIia.
porpamm
BriOupaer 3Hamp TPUKIIATHOE N3BecTHO, 4TO KOMIAHUS OKa3bIBACT
HEO00XO0MMOE | TIPOTpaMMHOE YCIIyTH:
MIPUKJIIATHOE obOecrieyeHue a=(0,3,-5-9-2-52,-3,6,-4,0,
POTrpaMMHOE 1,0,23,8),
obecrieueHue B | Ymems BHIOMpATH b=(3,-2,0,09,-12,9,-3,-1,2,5,8, -
3aBHCHMOCTH HEOOXOIMMOE MPUKIAIHOE | 1 -4 1, 0, -3),
OT peraeMoii | oOecrieueHue B p=(54-3-2234,209-8 -4,7,-1,
3a7a49H. 3aBUCHMOCTH OT 1,-2,3,4).
peUIacMbIX 3a1a4 Jis  uX BBHINOJHEHUS TPEOYIOTCS
COOTBETCTBYMOIIME pecypcehl ai, bi, Ci.
[Tpu sToM ecim ai>0, pecypc umeercs
B  Haymumu, ecad ai<0, TO OH
HaxOJIUTCSI B ayTcopcwHre. B memsax
MHOT0()aKTOPHOT'O aHanu3a
JIEITEIIbHOCTH KOMITAHMH HEOO0XO0IMMO
paccuuTaTh CISAYIOIINE BIPAKCHHUS:
a) -5d+6b
b) - 3(a,b)*p + 4|p|*b
c) - 4pI*p +3 (b, p)* @ +2(d, p)*b
Hcnonp3yer 3Hamp Ha3HAUCHUE Hmeercs nate 3aganmii - A, b, B, T, []
MPUKIaTHOE MPUKIATHOTO - 1 ATk pabotuukos — I, 11, 11, 1V, V -
MPOrpaMMHOE | IPOrPaMMHOTO I8 WX BBIIOJHEHHMSA. B  Tabmuie
obecrieueHue obecrieueHus yKa3aHa MPUOBLIE, KOTOPYIO
JUTS pEIICHUS obecreunBaeT KaKAblii U3 paOOTHUKOB
KOHKPETHBIX Ymems ucnonb3oBath NpPH  BBITOJIHEHUH  KaXJAOTO U3
MIPUKITATHBIX MPHUKJIAIHOE MPOTPAMMHOE | 3a/IaHUH.
3a;ad. oOecrieueHne It L {1y {Iv|v
pelIeHrs KOHKPETHBIX A 8130 20 118 7
MIPUKJIATHBIX 33]a9
b 13 | 18 | 10 17 | 13
B 10 |16 | 11 10 | 15
r 19 | 25| 18 17 | 16
pi| 14 | 18 | 22 20 8
Pacnpenenuts 3a7aHus MEXKTY
paboTHUKaMU (omHO 3aJlaHue

BBIITOJIHACTCA OJHUM quOBeKOM) Tak,
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9TOOBI oOrmras npUObLTH oT
BBITTOJTHEHHUSI 3aJaHHi ObL1a
HauOonbiied. B  orBere ykasarb

HaWJIEHHYIO0 HauOOJIBIIYIO TPUOBLITb.

YK-15
CnocoOHOCTh
pEJIeBaHTHO
pelraeMbIM
3a/1a4yam
HCII0JIb30BaTh
nH(pOPMAIMOH
HBIE PECYPChI
u
nHpopMaIoH
HO-
KOMMYHHKAIH
OHHBIC
TEXHOJIOTHH
JUTS
JOCTHKEHHS
meJei,
CBSI3aHHBIX C
npodeccruoHan
BHOM
JEATEIbHOCTh
10, 00yUeHHEeM,
y4acTHEM B
KU3HU
oOmiecTBa 1

IPyTUX
cdhepax KU3HU

Camocrositens | 3Hamb TUPPOBLIC BoccranoBure, kakoe KOJIMYECTBO
HO BBIOMpaET U | cpeacTBa OOIICHHUS, pecypcoB x1, x2, ..., X8 ObUIO
UCIIOJIb3YET OCYILECTBIICHHS ITOMCKA U | MCIIOJIb30BAaHO B KOMITAHUH TIPH
U poBbIe CO3/1aHUS KOHTEHTA B BBINIOJTHEHUH OCHOBHBIX 3a]1a4.
cpeacTBa COOTBETCTBUH C IIEIIBIO W3BecTHO, UTO AJISt 3TOTO HA0
oOuieHus, B3aMMO/ICICTBUS, B TOM PEUIUTh CUCTEMY JIMHEWHBIX
OCYILECTBIACT | YUCIIE JJI OpraHu3aluu ypaBHeHUH. OTBET naiite ¢
MOUCK W/WIN COBMECTHOI TOYHOCTBIO /IO IBYX 3HAKOB MOCJE
co3JaHue NEeSATEIbHOCTH. 3ansaTou. Pe3ynbrar mposepsbre.
KOHTEHTA B Ymemp vcrionb30BaTh 10x1-6x2-2x3 ~ —7x5-8x6-10x7+3x8 = —
COOTBETCTBUHM | IU(POBBIEC CPEICTBA 574,19
—9x1-9%2—6X3-9x4—-7Xx5+7X6+ 3X7+ X8 = —
C IIEeJIBIO OOILCHNUSI, OCYILIECTBICHHUS | 4 42.34
B3auUMOACUCTB IIOMCKAa U CO3JaHus EX1-5X2 + X3 —3X4+2X5—6X6 +3X7—2Xx8 = —
U, B TOM KOHTEHTAa B COOTBETCTBUM | 91,12
YUCIIe I C LIEJIbIO 2X1-5x2+6Xx3+8x4+3x5+ 8x6-10X7—x8 =
OpraHu3aly | B3aUMOJCHUCTBHUS, B TOM 469,67
o 8X1+6Xx2-5%3 — X4+6xX5+ S5X6+5X7 —4x8 =
COBMECTHOH qHcye Ui OpTaHu3aIuu 439,52
JEATEIBHOCTH | COBMECTHOM 4X1-4x2-4X3-8X4-2X5+ X6 —XT7 —6X8=—
JCSITCIIbHOCTH. 1013,71
—6X1-2X2—6Xx3—-6X4—4X5+6X6 —2x8 =-
1125,60
8x1-8x2+4x3+ x4+ x5+ 8x6-2X7— 4x8
=62,31
Bnaneer 3namsb paznuvHbIe C nomomipio (pUHAHCOBBIX (PyHKUIMH
HaBbIKAMU nH(OPMALIMOHHO- OTpeAeNuTh, KaKUM JOJKHO OBITh
OpraHW3alil | KOMMYHHUKAIIHOHHBIC HaualbHOE 3HAYeHHWE BKJIAJa TpH
B3aMMOJICHCTB | CHCTEMBI U IU(PPOBBIE CIEIyIOIIMX YCIOBHUSAX: CPOK BKIada
us u cpencTBa st (Knep)- 25 wmecsmes, Oyayrmiee
KOMMYHUKaI | OpraHu3anuu sHauenne Bkmama (bc) — 138 000
U C IOMOIIBIO | B3aMMOJICHCTBHS U pyOuieli, TomoBasi TPOIIEHTHAsI CTaBKa
UHPOPMALIMOH | KOMMYHHUKALIUU (CraBka) — 9,95%. JlononHuTenbHBIE
HBIX CUCTEM Ymems vicnonbp3oBathb BJIOYKEHUS " U3BATHUS HE
u/unm pa3iIuyYHbIe MIPOU3BOJISATCS. [TporieHTsI
U (POBBIX WH(HOPMAITMOHHO- HAUUCIIAIOTCSL €KeKBapTainbHO. OTBET
CEPBHCOB U KOMMYHHKAI[HOHHBIE JaTh ¢ IByMsI 3HAKaMU TIOCTIE 3aMsTOM.
TEXHOJIOTH. CUCTEMBI U IU(PPOBBIC
cpeacTBa A
OpTaHU3aIH
B3aMMO/ICHCTBUS U
KOMMYHUKAITUU
OcyuecTBisier | 3Hamp pa3iuyHbIe Jiss  BBITIOTHEHUS  ONTHUMAJIBHOTO
noa6op u UH(pOpPMAIMOHHO- Ou3Hec-TIIaHUPOBAHUS TpebyeTcst
MIPUMCHEHUE KOMMYHHUKAITHOHHBIE pEIuTh CJIETYIOIIYIO 3aauy
pa3IMYHBIX CpEeICTBA TSl PEIICHUS JTUHEHHOTO MPOTPaMMHUPOBAHUS:
uH(pOpMalMoOH | 00pa3oBaTEIbHBIX U
HO- npodeccnoHaTbHBIX
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INKH-2
Crnioco6HOCTH
PUMEHSATH
MaTEMATHUYCCK
M€ METOJBI IS
peueHus
CTaH/IapTHBIX
npodeccruoHan
BHBIX 337134,
UHTEPIIPETUPO
BaTh
IMOJIYUCHHBIC
MaTeMaTu4ecK
W€ PE3YIIbTATHI

KOMMYHHUKAIM | 3a/1a4. f ( X1, xz)
OHHBIX —
CPEACTB IS Ymemp vicnonb3zoBars = 3% +x;
pelieHHs pa3uyHbIC — max
obpazoBarenibH | HHPOPMAIIMOHHO- (7% +6x; 2
BIX U KOMMYHHKAIOHHBIE 3x; + 2x; <
npodeccuoHaln | CpeAcTBa JIsl peIICHHUS 4x; —x, <1
BHBIX 33124 00pa3oBaTEeIbHBIX U

: Hpgq)eCCHOHanLHHx ox; +11x; 2

3a1ay. Xy, %z 2 0
HemoHcTpupye | 3namp MaTeMaTHYECKUE Haiitu B opunmaibHBIX KICTOYHHKAX
T 3HAHUA METOMbI, TPUMEHAEMBIE B (manpumep, B PBK) undopmanuro o
MaTeMaTHYECK | MEHEIKMEHTE CTOMMOCTH MUHYTHI PEKJIAMbl Ha
UX METOJIOB, TEJICBU3MOHHBIX KaHAJIaX BO BPEMS
npUMeHseMblx | YMENb UCTIONB30BATH tpa"cauu UM o ¢pyr6oy 3a
B MaTeMaTHYECKUE METO/IBI, OCTIEeHAE 5 TeT.
MeHeKkMenTe | TPUMCHACMBIC B [TpoaHanu3upoBaTh MOJIyYEHHEIE
MCHC/LKMCHTC nanHbie. [[poHILTIOCTPUPOBATH
MIOJIyYCHHBIC PE3YJIbTATHI
JMarpaMMOu.

[Tpumensier 3Hamb MaTeMaTUICCKHC CTpyKTypHasi MaTpHIla TOPTOBIIN
MaTeMaTHYECK | METOJbI U MOJICIH IS TPEX CTPaH UMEET BUJI
Ue METOMBI U 000CHOBAHHUS IPUHATHSI } 0,3 0,2 0,5
MOJICIIN JIJIS yIPaBJICHYCCKUX PEIICHUI _
000CHOBaHHUS A=104 04 03
IPUHATHS Ymems vicionn3oBath 0,3 0,4 0,6
yrpapiendeck | MATEMATHYECKHE METO/IBI

UX pelIeHUuN

Y MOJEIH JUIs
000CHOBaHUS MIPUHSITHS
yIpaBIEHYECKUX
peneHui.

(@ - mons ToproBoro OroKeTa,

KOTOPYIO j-asi CTpaHa TPaTUT Ha
UMITOPT TOBAPOB M3 I-OW CTPaHBI).
OmnpenenuTb BO3MOXKHBIE OFOKETHI
CTpaH, MPH KOTOPBIX TOPTOBIIS
Oyzer cOanaHCUpOBaHHOMN
(6e3nedunUTHON) 7151 KaXKI0H U3
CTpaH.

ConeprxarenbH
0
UHTEPIIPETHPY
€T pe3yNbTaThl,
MOJTy4YeHHBIE
npu
UCIIOJIb30BaHU
n
MaTeMaTHYECK
HUX MoJeIel

3Hameb METOILI
MOJIy4EHHUS Pe3yIbTaTOB
MIPH UCTIOJIb30BAHUU
MaTeMaTHYECKAX
MoJeIeH.

Yuems
HWHTEPIPETUPOBATH
pe3yIbTaTHhI, TOTyYEHHBIC
MIPY UCHIOJIb30BAHUU
MaTEMAaTHYECKUX
MoJeIeH.

Kypc akiuu B 2020 rony cocTaBiisi:

01.01.2020 142 py6. 01.05.2020
01.02.2020 145 py6. 01.06.2020
01.03.2020 147 py6.  01.07.2020
01.04.2020 151 py6. 01.08.2020

OnpenennTh, KAaKOM TUI 3aBUCHMOCTH
OoJiee TOUHO ONpEEIsAeT MOBeIeHUE
[IEHHON OyMaru — JIMHEWHBIN WIH
JKCIIOHEHLIUAIIBHBIN, U, IPUMEHUB
COOTBETCTBYIOIIYIO (DYHKIIUIO,
paccuMTaTh MPEAIoIaraeMbli Kypc Ha
01.03.2021
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Ilpumepvr npakmuueckux 3a0anuil 011 n0020mMo6Ku K 3auemy 6 1/2 cemecmpe:

3aoaua 1. C nomouibio (UHAHCOBBIX (YHKIUI ONMPEAETUTh, KAKUM JTOJIKHO OBITH
HavaJbHOE 3HAUYECHUE BKIIAJIa MIPH CIEIYIOMIMX yCIOBUAX: cpok Bkiaaa (Knep) — 3,5 rona,
oynymiee 3Hauenne Bkiana (be) — 21 500 gomnapos, rogoBast mporieHTHas ctaBka (CtaBka)
— 10%. JloromHUTENTbHBIE BIIOKEHUS U U3BSITUS HE MPOU3BOATCA. [ [pOLIeHThI HAaUMCIIAIOTCS
10 noxyroaussm. OTBET 1aTh ¢ ABYMS 3HaKaMU IIOCJIE 3aISITOU.

3aoaua 2. Ilnomans mepBoro kpyra cocrasiseT 760, ruiomanb BTOPOro Kpyra
cocrasiseT 20. C nomoueto nHCTpyMeHTa [logbop nmapamerpa onpeaesuTh BO CKOJIBKO pa3

paanyc MepBOro Kpyra OTJIMYaeTCA OT paguyca BTOPOro
3aoaua 3. Haiitu nepByto nponspoaHyto dyukimu Y = 5X€* B Touke x =-1,5. OTBeT

IPEICTaBUTh B BUJE IECITUUHOM 1podu ¢ TouHOCThIO 110 0.001.

3aoaua 4. JIng pyaxkuuu Yy = arctg(x + 2.5) — 0.25x Hanaure:

1) opnuHaty Touku nepecedeHus rpaduka c ocoro Oy;

2) TOYKY JIOKQJIbLHOTO MUHUMYMa;

3) JOKaNbHBIA MUHUMYM;

4) TOYKY JIOKaJIbHOTO MaKCUMYyMa;

5) nOKaJIbHBIA MAKCUMYM.

Bce oTBeThI pesicTaBUTh B BUAE IECATUUHOM Apodu ¢ TouHocThio 110 0.001, Hanpumep,

1.234.

2500

3aoaua 5. V3BecTHA nipeebHAs TPOU3BOAUTEILHOCTD Tpyna MP(L) = (L +100)° rae
n(L+

L — 00béM Tpymozarpat. Halitn 00bEM mpousBoacTBa pu 00béMe Tpymo3arpar Lo=80.

OTBET JaTh C TOYHOCTHIO /10 JIByX 3HAKOB IMOCJIE 3aIISITOM.

3aoaua 6. Haiitu BTOpYI0 Ipon3BOIHYIO QyHKIMH Y = %/ X* —=5X+6 5 Touke x = -

2. OTBeT MpeACTaBUTh B BUJIEC JECATUIHOM IpoOu ¢ TouHOCTHIO 70 0.001.

3aodaua (. Beruuciaute npeaen (1)yHI<uHI/IIim—“4X+9_5

Xx—4 \/_—2

.OTBeT 3amuuImuTeE B BUJE

NeCATUYHOU JpoOu ¢ ToUHOCTHIO 110 0.001.
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3a0aua 8. Haiittu HauOosiblllee W  HaUMEHbIIEE 3HAUYCHUE  (PYHKIIUU

f(X) =x" ~5x* +7X~2 na orpeske [-1;4].
Ilpumepur npakmuueckux 3a0anuii 01 n0020moeKu K 3auemy 6 2/3 cemecmpe:

3aoaua 1. ®upma pemmia B34Tb Kpeaut pazmepom 600 000 pyOuneii, moramarb
KOTOPBI (OCHOBHOM JTOJIT U MPOLIEHTHI) HAMEpEeHa PAaBHOMEPHBIMU IUIATEKAaMH B KOHIIE
Kaxoro Mecsina. OnpenenuTh eKeMECIIHbIE BBIIIAThI IO KPEAUTY AJI Pa3HbIX
MIPOIICHTHBIX CTABOK M CPOKOB moramieHus kpeauta (ot 5% a0 20% u ot 1 mo 15 ner,
UCIOJIb3Ys TaOJIMIly TIOJCTAaHOBKH). B 0TBeTe yka3arh pazmep miatexa 3a 4-blil Toj IpH

MPOIEHTHOM cTaBke 12%.

3aoaua 2.
2 -1 3 0 1 5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 O
HManer matpuner A=(-1 4 3 -3 1} gy B={4 8 3 -2 1| Peumrs
3 -1 -1 1 5 3 -1 -1 7 5
4 8 -4 3 6 4 8 -4 3 6

MaTpPUYHOE ypaBHEHHE BX=A4.

3aoaua 3. TlpenenbHble U3AEPKKHU MPEINPUATUS BEIYUCISIOTCS 10 popmyie
MC(q) =95-3q-0,79%, rae ( — 00bEM IPOU3BOACTBA, a (PUKCHUPOBAHHBIC U3ACPIKKU PABHBI
FC=28. Boruucnurh o61me u3aepKku npu ooréMe rmpousBoacTna (o=4,1. OTBET nath ¢

TOYHOCTBIO 10 IBYX 3HAKOB I1OCJIC 3ansToM.

3aoaua 4.

Jns maTpun
-8 -4 6 -3 4 1 -2 8 -2 7 10 4
-4 -8 00 3 3 11 0 -7 -5
8 7 -1 4 -10 -2 2 9 7 3 -10
9 -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

yrCcaeHHO pemmuTh (B EXcel mimm B R) MatpuyHOe ypaBHEHHE ¥ TPOBEPUTH PE3YIIbTAT,
BBITIOJTHUB YMHOXEHHE MAaTPUI] UICXOTHOM 3a/1auu:
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AX =B
3aoaua 5. HaiiTu BENIECTBEHHYIO U MHUMYIO YaCTH BBIPAaKEHUS
(2 + 2i)?
5+ 4i

3aoaua 6. [lpuBecTn KBaApaTHIHYIO (HOPMY K KAHOHUYECKOMY BUY

f = X°+2y2+472+6xy-4xz-8yz

3aoaua 1.
JlaHbl 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)
BbruncnuTh 3Ha4€HUS BBIPAYKEHUI:
1. 3d+5b
2. 2(ab)-p-5lpl-d
3. @p)-b—(bp)-a—Ipl-p
3aoaua 8. JIns n3roToBICHUS IBYX BUAOB MPOAYKIMU A U B ncnonb3yrores tpu

Buaa ceipbs I, 11, III. Pecypcsl cbipbs, HOpMBI €10 pacxoia Ha €IUHULY MPOAYKLIHMU U

noJiyqaemasi IpuObLUIb OT €AMHUIIBI TPOTYKIIUU 3a/I1aHbI B TAOJIHUIIE

CoIpbe Hopwmer pacxona Pecypchr
A B
I 1 7 50
I 3 5 50
Il 3) 2 40
[TpuObLIL 40 20

OHp CACIUTD OINTHUMAaJIbLHBIN IJIaH BBIITYCKa MMPpOAYKIINH n3 yCJII0BUA

MaKCHMMH3allun HpI/I6BIJ'II/I.
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Ilpumepnvie meopemuueckue 60npocol 011 ROO20MOBKU K 3auémy 6 1/2 cemecmpe:

1. Tabauunsiii mpoueccop MS Excel, LibreOffice Calc. Beoa nanubIx u dhopMyi1 B
aueriku. PopmaTupoBaHue. /[namna3zoHsl sUeex.

2. IIpocThie U CI0KHBIE MPOIEHTHI.

3. Boruncnenue HauMCICHUH MO BKJIalaM U BBITUIAT 1O KPEAUTaM, IJIaH MOTalleHUs
KpeauTa.

4. Tunsl nanHbix B R. 3aganue Bektopos (RStudio).

5. YcnoBHble oneparopsl u onepatops! nukia B R (RStudio).

6. [IporpammupoBanue nepeMeHHbIX. Co3laHue MO0Ib30BATENbCKUX (QYHKITHIM.

7. UucnoBble (yHKIMM M crocoObl ux 3amaHus. CpoiictBa (yHkuumid. ['padux
(GyHKUIUU.

8. [Ipenen unciaoBOM NOCIEI0BATENBHOCTH.

9. [Ipenen ¢pyHkrKM Ha 6ECKOHEYHOCTH U B TOUKe. CBOMCTBA MPEAETIOB.

10. ITepBbIit u BTOpOIl 3aMedaTeIbHBINA TPEIEIbI.

11. HenpepbiBHBIE (YHKIIMU U UX CBOWCTBA. ACUMNTOTHI rpaduka GyHKIUH.

12. TlpousBonnas u auddepennnan GyHKINKA OTHONW MEpEeMEHHONW. DIacTHYHOCTD
GyHKIUY U ee TPUMEHEHHE.

13. TIpousBoausie u AuQHEpeHIInaIbl BEICIINX MOPSIIKOB.

14. Mounotonnble (pyHKIMH. JIOKaTbHBIN SKCTpEMYM (DYHKIIMH.

15. UccnenoBanue (HyHKIIMH HA MOHOTOHHOCTB U OKCTPEMYMBI.

16. Brimyxkislie (BorHyThIe) ByHKIIMU. Touku meperuoa.

17. ViccnenoBanue pyHKIIMKM Ha BBIMTYKJIOCTh M TOYKHU Teperuoa.

18. HaubGomnpIiee 1 HAaMMEHbIIIEe 3HAYCHUS] HEMPEPHIBHOM (PYHKITUU HA OTPE3KE.

Ilpumepnvie meopemuueckue 60npocwvl 014 NOO2OMOBKU K 3auémy 6 2/3 cemecmpe:
1. Heonpenenenuwiii uHTerpan. OCHOBHbIE METOAbl HWHTErPUPOBAHUSA: 3aMEHa
NIEPEMEHHOW, NHTETPUPOBAHUE 10 YACTSIM.
2. Onpenenennbiii uaTerpai. ®opmyna Herotona - Jleitbauiia u ee mpuMeHeHue.
3. HecoOcTBeHHbIE HHTETPAJIBI.

4. Martpuusl. Onepanuu HaJl MaTpyullaMu. PaHr MaTpuibl.
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. OOparHas maTpuIia.

3)
6. Omnpenenurens MaTpuilbl. CBOMCTBA M MPUMEHEHHE OIPEIeIUTENEH.
7. CucTemMbl TUHEHHBIX aNTreOpanvdecKuX ypaBHECHUM.
8. Pemienue cuctem nMuHEHHBIX anreOpandyeckux ypaBHeHuil metogam Kpamepa,
oOpatHO# MaTpuIlsl U MeTogoM ["aycca.
9. MHOXeCTBO pelICHUI CUCTEMBI TMHEWHBIX aNreOpandeckux ypaBHEHUH.
10. OnHOpOIHBIE U HEOJHOPOAHBIE CUCTEMBI.
11. Apudmerndeckue BEKTOPHI U JTHHEHHBIC OTIEPAIH HAJl HUMH.
12. BextopHoe mpoctpanctBo Rn.
13. JIuneitHas 3aBUCUMOCTH (HE3aBUCUMOCTh) CUCTEMbI BEKTOPOB.
14. bazuc 1 pa3MepHOCTh JINHEWHOTO MpocTpaHcTBa. KoopauHatel BekTopa B
JTAaHHOM Oasmuce.
15. CkanspHoe npousBeqieHre BEKTOPOB B RN. JITMHBI BEKTOPOB U YToJI MEXKTY
HuMu B RN.
16. CoOcTBeHHbBIC 3HAUCHUS U COOCTBEHHBIE BEKTOPHI KBAJIPATHBIX MATPHII.
17. 3amauu TMHEWHOTO MPOrpaMMUPOBAHUS B SKOHOMUKE: MUHUMU3AIIUS

pacxoJoB, MaKCHUMHU3alMs TpUObUTM MW Jp.; TPAHCIOPTHAs 3ajaya, 3ajada o

HAa3HA4YCHUAX.

8. IlepeyeHb OCHOBHO¥ M JONOJTHUTEIbHON Y4eOHOI JINTEPATYPbl, HEOOXOAUMOI /1151
OCBOCHUSA TUCUHMILIMHBI

OcHoBHas JauTeparypa:

1. 3apanaeB, C.A. Maremartuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; @uHaHCOBBIN
yHuBepcuteT npu lIpaBurenscre PO, /lemapraMeHT aHanu3a NaHHBIX, OPUHATUS
penieHuii u puHaAHCOBBIX TeXHOJoTU. — Mocksa: [Ipomereit, 2018. — 324 c. — TekcT:
HenocpenctBeHHbld. -To xe: URL: Pexum nocryma : OBC: YHuBepcuteTckas

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

obpamienus: 14.04.2022). — Tekcr : 3JCKTPOHHBII.
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2. Maremartuka B Excel: yue6nuk mis By30B / O.A.batwk, [[.B.bep3un, A.B.3onoTaprok
[ np.]; mox pen T. JI. @omuueBoit. — Mocksa: «IIpomereii», 2019. — 229 c. — Tekcr:

HETNOCPEACTBEHHBIN

JlonoJIHUTEIbHASI JIUTEepaTypa:

3. Metoasl onTUMaNBHBIX pPEIICHWN B SKOHOMHUKE W (uHaHcax. [Ipaktukym: ydeOHOE
nocobue / U.A. Anekcanapona [u np.]; mox pea. B.M. I'onuapenko, B.IO. Ilonoga. -
Mocksa: Kunopyc, 2016. — Teker : HenocpeactBeHnbii. — To xe. - 9bC BOOK.ru. -
URL: https://www.book.ru/book/919200 (mara obGpamenus: 14.04.2022). - Tekcr:

3JIEKTPOHHBIN.

4, ComonosunkoB A. C. Marematnka B 3koHOMHKe. Y.2: MaremMaTHYeCKUU aHaJIU3:
y4eOHUK Ui CcTya. 3KoHOMHUY. cmell. By30B / A.C. ComnomoBHukoB, B.A.babaiities,
A.B.bpaunos, N.I'.Illaanpa. - MockBa: ®unance! u ctatuctuka; Mugpa-M, 2003, 2005,
2007, 2011. - 557 c¢. — Tekcr : HemocpenacTBeHHbId.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara ooparienus:

14.04.2022). - TekcrT : 3JeKTPOHHBIH.

5. ConogouukoB A. C. Marematuka B dkoHomuke. Y.1: Jluneitnas anreOpa,
aHAJIMTHYECKass TEOMETPHUS W JIMHEHHOE MporpaMMHUpOBaHUE: YYEOHHMK IS CTY..
skoHomuu. cnen. By3oB / A.C.ConomoBHukoB, B.A.babGaiiiie, A.B.bpauios,
N.I".IlTannpa - Mocksa: ®unance u craructuka, MTH®PA-M, 2003, 2005, 2006, 2007,
2011. - 384 ¢~  Tekcr : HETIOCPEICTBEHHBI. - To  xe. -

URL.:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (mata

obparmienus: 14.04.2022). - TekcT : 3eKTPOHHBIH.

9. IlepevyeHnb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHETY,
HE00XO0AMMBIX /IJIsl OCBOEHMSI AMCIIUTIIUHBI

e [lopran ®unancosoro ynusepcurera ripu [IpaBurensctBe Poccniickont @enepannun

http://org.fa.ru/.

e Caiit nemapramenrta maTemaruku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

e DrekTpoHHas 6ubaroTexa Gunancosoro yausepcurera (9b) http://elib.fa.ru/
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://org.fa.ru/
http://elib.fa.ru/

OnexkrponHo-6ubmroTeunas cucrema BOOK.RU http://www.book.ru

DneKTpoHHO-0MOIMoTeYHas cucteMa «Y HuBepcurerckas onomuoreka OHJIANH»

http://biblioclub.ru/

DIeKTPOHHO-O0MOIMoTeYHas cucteMa Znanium http://www.znanium.com

DIIeKTpOHHO-6NbIMoTeHas cucTeMa u3zaTensersa «FOPAUTY https://urait.ru/

9J’ICKTp0HHO-6I/I6JII/IOTe‘1HaH CUCTEMA U31aTCIIbCTBA HpOCHCKT
http://ebs.prospekt.org/books

DJICKTPOHHO-OMOIMOTEeYHAs cCUcTeMa n3aTenbeTBa «Jlanby https://e.lanbook.com/

OnekTpoHHas oubnunoreka M3narensckoro noMa «I' peOCHHUKOBY
https://grebennikon.ru/

JlenoBas onnaita-onbmnoTeka Alpina Digital http://lib.alpinadigital.ru/

Hayunast snekrponnas oubmuoreka eLibrary.ru http://elibrary.ru

HammonanpHas snexkrponHas oubanoreka http://H36.pd/

Pecypchl nH(pOpMaMOHHO-aHAIMTHYECKOTO areHTCTBA 10 (PMHAHCOBBIM PhIHKAM
Chonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/

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

[Taker 6a3 nannbix komnanuu EBSCO Publishing, kpynHeiimiero arperatopa
HAYYHBIX PECYPCOB BEIyIIUX U3aTeabcTB Mupa_http://search.ebscohost.com

DJeKTpPOHHBIC MPOAYKTHI U3aaTeNbeTBa Elsevier http://www.sciencedirect.com

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

Nudopmanmonno-ananutudeckas 6aza nanusix EMIS Global
https://www.emis.com/php/companies/overview/index

PedeparuBras 6a3a maHHbIX 10 MmaTeMatnke MathSciNET
https://mathscinet.ams.org/mathscinet/
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http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://urait.ru/
http://ebs.prospekt.org/books
https://e.lanbook.com/
https://grebennikon.ru/
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://нэб.рф/
https://cbonds.ru/
https://spark-interfax.ru/
http://ar.cnki.net/ACADREF
http://search.ebscohost.com/
http://www.sciencedirect.com/
https://www.emerald.com/insight/
https://www.emis.com/php/companies/overview/index
https://mathscinet.ams.org/mathscinet/

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

Komnekuus Hayunsix sxypHamoB Oxford University Press
https://academic.oup.com/journals/

ProQuest: basza nanneix Business Ebook Subscription na miardopme Ebook Central
https://search.proquest.com/

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

Scopus https://www.scopus.com

DJICKTpOHHAs KOJUICKIIUS KHUT M3/IaTeabcTBa Springer: Springer eBooks
http://link.springer.com/

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

baza naHHBIX HAyYHBIX KYpHAJIOB H3aTenbcTBA Wiley
https://onlinelibrary.wiley.com/
MaccoBblii OTKPBITHIN OHJIAMH-Kypc/cneruanu3arus «Microsoft Professional

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

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

MaccoBblii OTKPBITHIN OHJIAMH-Kypc/crieruanu3arus « MamHHOe 00yYeHnE 1
aHanu3 nanHeix» / MOTU u Angekc. —

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

MaccoBblii OTKPBITHIN OHJIaMH-Kypc/cnerranu3aius “Recommender Systems”/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
MaccoBblii OTKpBITHIN OHIaMH-Kypc/crieranu3arus “Machine Learning”/ Stanford

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

[IpodeccrnonanbHblil pecypc M0 MalIUHHOMY OOYYEHHUIO. -

https://stackoverflow.com

[TpodeccuonabHbIN pecypc MO MAITMHHOMY 00YUYEHUIO. -

https://stackexchange.com

[Tnardopma 11 COpeBHOBAHMI 110 MATMHHOMY 00y4YeHHI0 — WWW.Kaggle.com
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https://oxford.universitypressscholarship.com/
https://academic.oup.com/journals/
https://search.proquest.com/
https://search.proquest.com/
https://www.scopus.com/
http://link.springer.com/
http://apps.webofknowledge.com/
https://onlinelibrary.wiley.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
https://stackoverflow.com/
https://stackexchange.com/
http://www.kaggle.com/

10. MeTtoauveckue yka3aHus JJisl 00y4alONIUXCH M0 OCBOECHHUIO M CHUIINHBI

Metoauueckue ykazaHus i 00y4yaroluxcs 0 OCBOCHUIO JUCHUILIAHBI (KOMILIEKC
pEeKOMEHJAIMid W pPa3bACHCHUMN, TMO3BOJISIONIUN CTYJACHTY ONTHMAJIbBHBIM 00pa3oM
OpraHU30BaTh MPOIIECC M3YUCHHS YyUEeOHOro MaTepHaia JUCHUILIMHBI) MPEeICTaBICHbl Ha

https://org.fa.ru/

11. HepequL I/IHq)OpMaIII/IOHHI)IX TCXHOHOFHﬁ, HCIOJb3YEMBIX IIPH OCYINECTBJICHUMN
06p33OBaTeJ'leOFO nmpomecca 1nmo AMCHUMINIMHE, BRKJIIOYasi NMEPEYCHb HGOﬁXOIlI/IMOI‘O
nmporpaMmmMmHoOro o0ecrnieyeHus " I/IH(l)OpMaIII/IOHH])IX CIIPpaBOYHBIX CUCTEM

11.1. KoMIIeKT JUIIEH3MOHHOTO MMPOTPaMMHOTO 00ECTICUCHUS:

Windows, Microsoft Office; Excel, LibreOffice Calc

AnTtuBupyc Kaspersky

11.2 CoBpemeHnnble mnpodeccuoHadbHble 0a3bl MaHHBIX W WHQPOPMAIIMOHHBIC
CIIPABOYHBIE CUCTEMBI:

Nudopmarnmonno-npaBosas cucrema «Koncynbrant [Lmrocy;

NudopmanmonHo-npaBoBas cuctema «l'apant;

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

Cucrema KomIuiekcHOTO packpbitus uHGopMmaru « CKPUH» -http://www.skrin.ru

11.3. CepruduiupoBanHple TPOrpaMMHBIE U amlapaTHbIE CPEACTBA 3alTUTHI
uH(popMaIu — HE MPETyCMOTPEHO

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

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JJIS1 OCYLIECTBICHUA
o0pa3oBaTeJIbHOIO MpoLecca Mo AUCHUIIMHE

I[JI?I OCBOCHHMA JUCHMIIJIMHBI HGO6XOI[I/IMO J1000€ BBIYHCIIUTEIIFHOE CpCACTBO —
KOMIIBIOTCD, CMapT(i)OH WIINW IIJTaHIICT. HpaKTI/I‘-IeCKI/IC 3aHATHA OOJIKHBI IIPOBOIUTLCA B

KOMIIBIOTCPHLIX KJIaCCaX YHUBCPCUTCTA.
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