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1. HammeHOBaHHE THCHUIINHEI

«KOMITbIOTEpHBIN TPAKTUKYM.

2. HepequL IVIAHUPYEMBIX PE3YyJbTATOB OCBOCHUS Oﬁpa3OBaTeJ'leOl7[ nmporpaMmmbI
(nepequL KOMHeTeHHHﬁ) C YKazsaHMEM HHAUKATOPOB MHUX JOCTHMKCHUSA H
IVIAHUPYEMBIX PE3yJdbTaToB Oﬁy‘leHI/Iﬂ o ITMCIOMIIJIMHE

Jncuuruimaa

«KOMIBIOTEpHBIN  MPAKTUKYM»

o0OecrieunBaeT WHCTPYMEHTapUi

dhopmupoBanus cienyromux komnerenunii: YK-4, YK-15, IIKH-2

Kon HaumenoBanue HNuaukaropsbl Pe3yabTarsl 00yyeHusi (3HaHUSA,
KOMMNETEHIIUN | KOMIETEeHI[uH JMOCTHKEHU S yMeHHs U BJIaJIeHNs),
KOMIIEeTEeHIIUH COOTHECEHHBIE C
KOMIMETEHI[USIMU/MHIUKATOPAMH
JMOCTHKeHUS KOMIIeTeHI i
YK-4 CrocoOHOCTH 1. Ucnionszyer 3Hamp OCHOBHBIC METO/IbI
UCIOJIb30BATh OCHOBHBIE METO/IbI U MOJTy4eHUsl, IPECTABICHUS,
IPUKIIATHOE Cpe/ACTBa MOIy4eHus, XpaHeHUs U 00pabOTKHU TaHHBIX
pPOrpaMMHOE MIpe/ICTaBJICHHUS,
obecrieueHue npu XpaHeHUs U 00padOTKN | Ymemp IPUMEHSITh OCHOBHBIE
pelieHun JTAHHBIX. METO/IbI MTOJTyYEHUs, IPECTABICHUS,
po(hecCuOHATIBHBIX XpaHeHHs U 00pabOTKH TaHHBIX
3ajad.

2. leMoHCTpHpYET
BJIaJICHUE
npo¢eCcCuOHATbHBIMU
MaKeTaMu MPUKIATHBIX
POTrpamMM.

3namp 1ipoeCCuOHATbHBIC TTAKETHI
MPUKIATHBIX TPOTPaMM

Ymemsp vctionnb30BaTh
po¢eCCuOHAIBHBIC MTAKEThI
IPUKIATHBIX IPOTpaMM

3. Beibupaer

3namp NPUKIIAHOE IPOTPAMMHOE

HEOOXO0INMOE oOecrieueHue
NIPUKJIATHOE
MPOrpaMMHOE Ymems Bo1OHpaTh HEOOXOAUMOE

obecrieueHue B
3aBUCUMOCTH OT
pelraeMoit 3a1a4u.

MIPUKIIATHOE 00ECTICYeHHE B
3aBHCHMOCTH OT PEIIaeMbIX 3a7a4

4. Ucnionb3yer
MPUKJIAIHOE
IpOrpaMMHOE
olecnieueHue AJs
peleHust KOHKPETHBIX
IMPUKIAAHBIX 3a1a4.

3namp Ha3HAYCHUE MPUKIIATHOTO
MPOTPaMMHOTO 00€eCTIeUeHUS

Ymems nctionp3oBarh IMPUKIIAAHOC
IporpaMMHOC obecrneucHue JJIA
PEIICHNA KOHKPETHBIX MPUKIAIHBIX
3agad




YK-15 Criocob6HOCTD 1. CamocrosiTensHO 3namp 1MPpPOBHIE CPEICTBA
pEJICBaHTHO BBIOMPAET U UCHOJB3YET | OOIIEHUS, OCYIIECTBICHUS IIOUCKA U
pelaeMbIM 3a1a4aM | HUGPOBBIE  CPEACTBA | CO3JAHMsI KOHTEHTA B COOTBETCTBUU
UCIIO0JIb30BaTh o01ieHus, C LIEJIbIO B3aUMOJCHCTBUS, B TOM
UH(POPMALIMOHHBIE | OCYIIECTBISET  IOMCK | YMCIIE AJIsl OpraHU3aluyd COBMECTHOM
pecypcsl U u/nnu CO3JIaHHE | JEeSITEIbHOCTH.

UH(POPMALIMOHHO- KOHTEHTa B
KOMMYHHUKAIIMOHHBI | COOTBETCTBUM C LIENbIO | YMems UCIIOIb30BaTh LU(POBLIE
€ TeXHOJIOTUH JIIst B3aMMOJICHCTBHS, B TOM | CPEICTBA OOIIECHUS, OCYIIIECTBICHHUS
JOCTMDKEHUS LIeIel, | 4ucIie AJ OpraHu3alyy | IIOUCKa U CO3aHusl KOHTEHTA B
CBSI3aHHBIX C COBMECTHOM COOTBETCTBHUH C IIEIIBIO
npoeCCUOHATIBHON | 1eATEIbHOCTH. B3aUMO/JICHCTBHUSA, B TOM YHCIIE JUIs
JeSITeTbHOCTBIO, OpraHu3aIli COBMECTHON
o0yueHueM, JeSITebHOCTH.
y4acTHEM B J)KM3HM | 2. Brageer HaBbIkamu | 3Hamp pa3invHbIe
oO1iecTBa U PYyTruX | OpraHU3aIiu UH(GOPMaIMOHHO-
cdepax KU3HHU B3aMMOJICHCTBHSA U | KOMMYHHUKAIIMOHHBIE CPECTBA IS
KOMMYHUKaIIH C | peuieHus 06pa3oBaTeIbHBIX U
MTOMOIIBIO npodecCHOHATBHBIX 3a1ad.
HMH(pOPMAaLIMOHHBIX
cHCTEM u/Wni | Ymems ucionb30BaTh pa3InuHbIC
IU(POBBIX CEPBUCOB U | HHPOPMALIMOHHO-
TEXHOJIOTHA. KOMMYHHUKAIIHOHHBIE CPEJICTBA JUIS
OcymecTBiser no00p | perieHust 00pazoBaTeIbHbIX U
Y IpPUMEHEHNE npodecCHOHATBHBIX 3a1ad.
pa3IUYHbIX
MH(}OPMALIMOHHO-
KOMMYHUKAITMOHHBIX
CPEACTB ISl peIIeHuUs
00pa3oBaTeNbHBIX U
po¢eCcCHOHATBHBIX
3ajau.

MKH-2 CnocoOHOCTh 1.JlemoHCTpUpYET 3namb MaTeMaTUYECKHE METO/IbI,
IPUMEHSTh 3HAHUS IpUMEHsIeMbIe B MEHEJXKMEHTE.
S MaTCMATHACCKHX Ymems ucnonb3oBarh
METOABI AU MCTOOB, MATEeMaTHUECKHE METOTBI
pemeHus )
CTaHIAPTHBIX IIPUMCHSICMBbIX B | IpUMEHSAEMbIE B MEHEKMEHTE.
npopeccruoHanpuprx | MEHCUKMCHTC
3ajad,

UHTEPIPETHPOBATH

MOy YeHHbIE 2 ITpumensier 3namp MaTeMaTHUECKUE METOIBI
MATEMATHYCCKHE MaTeMaTHYECKUE MOJIENU JJ11 0OOCHOBAHUS MPUHATHS
pe3yibTathl METOREI M Mozeny st | YIPABICHUECKUX PEIEHHU.

000CHOBaHUS MPUHATHUS
yIpaBIEHYECKUX
peLIeHu.

Ymems nctionp3oBath
MaTeMaTUYECKHE METOIBI U MOJIEIIH
JUTs 0OOCHOBAHUS TIPUHSITHUS
yIpaBIEHYECKUX PEIICHUH.




3.ConeprkaTenbHO 3Hamp METObI OTYUYEHUS
HHTEPIPETUPYET pe3yabTaTOB IIPU UCIOIb30BAHUYU
pe3yJIbTaThl, MaTEMAaTHYECCKUX MOJECIICH.
IOJIy4YECHHBIE npu Ymems nurepnperupoBathb
HCIIOJIb30BaHUH pe3yabTaThl, HOJIYYEHHBIE IIPA
MaTEMaTHYCCKUX HMCIOJb30BAHMH MAaTEMAaTUUYCCKUX
MOJICINICH. MOZIETICH.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHbIX POrpamMMm

Jucunmuimaa «KOMIBIOTEpHBIA NPAKTUKYM» OTHOCUTCA K Llukily maremaTuku u
nHpopMaTuku 10 HampapieHuto noAroroBku 38.03.02 «MenemxkMeHT» (71 Bcex
00pa30BaTeNbHBIX IPOTPaMM).

B mpomecce wu3ydeHusT AMCUUMIUIMHBI IMPOUCXOJWT  OBJIAJEHUE OCHOBHBIMU
MaTeMaTUYECKUMHU TOHATUSAMHU, HEOOXOAUMBIMU U1 (hOPMUPOBaHMS TPO(HECCUOHATIBHBIX
KOMIIETEHIIMM BBIIYCKHHKA HarpaBiieHUs «MEHEIKMEHT», U OCBOCHHE WHCTPYMEHTOB
pelIeHns TPUKIAIHBIX MAaTEMATHYECKHUX 3a7a4 C HCIOJIb30BAaHUEM BBIYMCIHUTEIBHBIX
KOMIIBIOTEPHBIX TexHOJOruil. [Ipm 3TOM CTyAeHTBl NpUOOPETAIOT OMNBIT NPUMEHEHUS
M3y4aeMbIX TEXHOJIOTMM B MNPAKTUYECKUX 3ajadyaxX, CBSI3aHHBIX C CaMOCTOSTEIbHBIM
MMOMCKOM, OOpabOTKOW, aHAIM30M, OIEHKOW W HWHTepHpeTanuei npodeccuoHaIbHON
uHpopMaluu 0 (GyHKIMOHUPOBAHUM PA3IMUHBIX PHIHKOB U HHBIX 9KOHOMUYECKUX CUCTEM;
OCYILECTBIATh YYETHYH0, PACUETHO-AHAIMTUYECKYIO U KOHTPOJIBHYIO JNESTEIBHOCTh IPU
00OCHOBaHMU M HUCHOJHEHUM YMNPaBICHYECKHX, MAPKETUHIOBBIX, a TaKke (PUHAHCOBO-

SKOHOMHUYECKUX PEUICHUI Ha MUKPOYPOBHE.

4. O0beM JUCUUIIMHBI (MOAYJIs1) B 32a4€THBIX €IMHUIIAX U B AKaJIeMUYECKHUX Yacax ¢
BbIjIeJICHHEM 00beMa ayJAUTOPHOI (JIEKIMH, CEMUHAPHI) U CAMOCTOATEILHOH PadoThI
o0y4aromuxcst

Ounas popma ooyuenus, 2022 2.n. u m.o. (0151 6cex 06pPA308aMeENbHLIX NPOSPAMM,)

Bup yyeOHoi1 paboThI 1O Bcero Cemectp 1 Cemectp 2
AMCIHUIIJINHE (B 3/e M yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
Konmaxkmmnasa paboma- 68 34 34
Ayoumopnuwie 3anamus
Jlexyuu - - -




Cemunapwi, npakmudeckue
pot P 68 34 34
3anamus
CamocrosiTesibHasi padoTa 76 38 38
KontponbsHbie KontponbHas KonTponpHas
Bup Texymero KoHTpos
paboThI paboTa paboTta
Bun nmpomexxyTouHoun N , .
A TP Y 3auér 3auér 3auér
aTTecTallu

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

Buj yyeoHoii padoThl 1o Bcero Cemectp 2 Cemectp 3
AMCIHMIJINHE (B 3/e m yacax) (B yacax) (B yacax)
a

O0mas Tpy10eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
K -

OHMAKmMHasA paooma 32 16 16
Ayoumopnuvie 3anamus
Jlexyuu - - -
C ,

eMuHapwvl, npakmuieckue 32 16 16
3auamus
CamocTrosiTeibHasi padoTa 112 56 56

KonTtponbHbie KonTtponbsHas KonTponpHas
Bup Texymero KOHTpos
paboThI pabora pabota

B K 7 . N .

1A TIPOMERYTOTHOU 3auér 3auér 3auér
aTTeCTaIlH

5. Copep:kanue JUCUMILUIMHBI, CTPYKTYPHPOBaHHOe MO0 TeMaMm (pa3aejiam)

AMCHHUIUIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUIOB YUeOHBIX
3aHATHH

5.1. ConepkaHue TUCUMILIMHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabanunsiii nporeccop MS Excel, LibreOffice Calc; noustus kauru, aucTa, ssueiku
B MS Excel, LibreOffice Calc; anpecanust u popmarupoBaHue sueek; MaHUIMYJISAIANA C
JMarna30HaMH STYeeK; TUIII JAHHBIX, BBOJI JAHHBIX U (POPMYJI B TUCHKH; MTOA00p apaMeTpa,
OpraHM3aIHsI CCHUIOK.

Berpoennnie pynkiuun MS Excel, LibreOffice Calc u ux npumenenne. DinemMeHTapHbIC
¢bynkuuu. Jlormdeckue Qynkiuu. Oynkuuu nporHosuposanus (POCT, TEHAEHIUA).
OyHKIMY TOUCKA JJaHHBIX B HeKoTopoM auanazone (IIPOCMOTP, BIIP, I'TIP).



IIpocteie u cnoxubie iporieHThl. PuHancoBbie Gynkuu. (I1C, BC, IUUIT, CTABKA,
KIIEP), BblunciieHrEe HAYUCICHUM MO BKJIaJaM U BBIIUIAT MO KpeIuTaM, TUIaH MOTalieHus
KpeauTa.

CBojiHbIe TaOMUIIBI, KOHCOTUAALMS, PUIBTP, pacliupeHHbI GuibTp, pyHkuuu BJI.
Tema 2. Bgeoenue ¢ R u RStudio

YcranoBka R u RStudio; onucanne koHcompHOTO HHTEpdeEiica; 3arpy3Ka U aKTUBALIUSA
oubnuorek R; Tumbl naHHbIX B R M mporpammupoBaHHe IEpEMEHHBIX; 0a30BbIe
MaTemaThueckue QyHKIuH B R; co3gaHue moip3oBaTeNbCcKuX QyHKIMA B R u
MOJIKJIFOUEHUE I0JIb30BATEIBCKUX OMOIMOTEK; JOTMUECKHEe KOHCTPYKIUH U YCJIOBHBIE
oreparopsl B R; cmiocoOb! uTeHusi/3amucu B R qaHHBIX pa3nuyuHbIX popMaTOB.

Tema 3. ITocmpoenue cpaghuxos hynxyuit ¢ R, MS Excel, LibreOffice Calc

YucnoBble GyHKIIMU UX CBOMCTBA U crtocoObl 3aaanus. ['padguk ¢pyukimu. CrnoxHas u
oOpatHas GyHKIUU. XapaKTePUCTUKH (DYHKIUI: YeTHOCTh U HEYETHOCTD, IEPUOTUIHOCTD,
MOHOTOHHOCTb, OTPaHUYCHHOCTb.

Tema 4. Boiuucnenue npeoena gynxyuu 6 R, MS Excel, LibreOffice Calc

[Ipenen uucnoBoi mocnenoBatenbHOCTH. [Ipenen ¢yHkIMKM HA OECKOHEUYHOCTU U B
Touke. OTHOCTOPOHHME TIpeebl. beckoHeuHO Mabie U OECKOHEYHO OO0JbIHe (QYHKIIHH.
IlepBblii 1 BTOPOM 3aMeYaTENbHBIE IPEIEIIBI.

HenpepsiBHOCTh (pyHKIIMM B Touke. Touku paspeiBa (pyHkuuu. CBONCTBa (PyHKIIMA,
HETIPEPBIBHBIX HAa OTPE3KE. AcumnToTsl rpaduka QyHKIUH.

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

[IpousBognass u muddepennman GyHKIUA OTHOM TMEPEMEHHOW. DIaCTUYHOCTH
byHkIuM 1 ee npuMeHenue. [Ipon3BoaHbIe BHICIINX TOPSIKOB.

JlokanbHbId AKCTpeMyM (yHkiuu. Beimyknble (BorHyThie) (yHkiuu. Touku
nepernba. Obmas cxema uccieaoBanus GyHKIUU U OCTpoeHus ee rpaduxa. Hanbomsiiee
Y HanMEHbIIIee 3HAYCHHSI HeTTPEPhIBHOW (DYHKITUU Ha OTPE3KE.

Tema 6. Yucnennoe naxosxncoenue onpeoeseHH020 u Hecodcmeennozo unmezpania 6 R,
Excel, LibreOffice Calc
Heonpenenennslii unTerpan. OnpeneneHHbli uHterpain. ®@opmyna Hprotona -

Jleitbanma. HecoOCTBEHHBIE HHTETPAHI.



Tema 7. Onepauuu ¢ KOMRIEKCHLIMU YUCIAMU U PeUleHUE AN2eOpauiecKux ypagHeHull

KommekcHple uymcna. Pemenne anreOpamueckux ypaBHEHUH. Beruncienue
apu(pMEeTHIECKUX BBIPAKCHUH.

Tema 8. Ocnoswt pazpadomku npuioHceHUil 6 UHCMPyMeHmanabhoi cpede VBA

Ocnossl s3b1ka Visual Basic for Application. Coznanue ¢ynkmmii. [TonsaTue o0ObekTa.
OcHoBuble 00bekTel MS Excel, LibreOffice Calc. Makpochkl: Ha3Ha4YeHHE, CO3JaHUEC U
penakTupoBaHue. Pa3paboTka Mmonp30BaTeIbCKUX UATOTOBBIX OKOH.

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

ApudmeTrueckue BEKTOPHI W JIMHCHHBIC OTEpaluud HajJg HUMHA. BekTopHOe
npoctpancTBo R". JImHeliHas 3aBUCHMOCTH (HE3aBUCUMOCTh) CHCTEMbI BEKTOPOB. basuc u
pa3MEpHOCTh 7 BEKTOPHOTO MpOCTpaHCTBAa. KoopauHaThl BeKkTOpa B JaHHOM Oaswmce.
CkansipHoe mpou3BeficHHEe BekTopoB B R". JITWHBI BEKTOpOB M yrojl Mexay HuMH B R
Onepanuu Haa martpuuamu. Panr matpuinel. OOpaTtHas maTpuia. PelieHne MaTpuyHBIX
ypaBHeHH Buia AX=B.

Onpenenureny W wx CBoicTBa. [IpuMeHeHuwe ompenenutencii: 1) kputepuid He
BBIPOXKJICHHOCTH KBaJIPaTHON MAaTPHIIBI; 2) HAX0XJICHUE paHTa MaTPHUIIbI; 3) HAXOXKICHUC
00paTHON MaTPHIIBI.

Tema 10. Pewmenue cucmemot 1unennvix ypasnenuit ¢ R, Excel, LibreOffice Calc

Pemienne cucrem nuHEHHBIX anreOpanueckux ypaBHeHH MetomaM Kpamepa,
oOpaTHoO# MaTpuIlel 1 MeTosoM [ aycca

CoOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI KBaIPATHBIX MATPHIL.

Tema 11. Pewenue npuknaonvix sxonomuueckux zaoau 6 R, Excel, LibreOffice Calc

HaxoxaeHrne 37acTHYHOCTH M JIPYTHX MPEACITbHBIX BEJIMYHMH B MHKPOIKOHOMUKE;
3aJa4d  JMHCHHOTO TMPOrpaMMHUpPOBaHHsA B OKOHOMHKE: MHHHMH3AINS PacXoJIoB,

MaKCHMMM3allusa HpI/I6BIJ'II/I H Jp.; TPaHCIIOPTHAsA 3ajla4a, 3aa4a O Ha3HAYCHHAX.



5.2. Yu4eOHO— TeMAaTHYECKHH MJIAH

Ounas ghopma odyuenus | Ouno-3aounas popma obyuenus

TpyaoemMKocTh B yacax
KonTakTHasi padora- Dopmbl
HaumeHnoBaHue TeM Camocrt
Ne AynuTopHas pabora TeKyLlero
(pa3ueJioB) OsITeJbH
1/ Bceero | O0m CemuHapsl, KOHTPOJIS
AUCIHILIMHBI Jlekn asi
asi, B . MPAKTUIECK padora ycneBaeMoCTH
T.4.: ue 3aHITHS
Bgeaenne B MS Excel, AyauTOpHbBIC
136 paboTHIL.
p |Bpememne B R ou| g8 gy | - 8/4 10/14 | Yuactue  m
RStudio pEllleHUH 3a1a4
[TocTpoenue Ha
5 MMPaKTUICCKUX
3 Epaq)HKK/]TSq)YHKEI;I(IgeF 818 | 41 | - 411 47 | samsoasx.
LibreOffice Calc Cobeccnoparms
110 JOMAallTHUM
Brruucnenue npenena 3a[AHUAM.
g |OQymemmoB R, MSHo, ) o0 | 201 213
Excel, LibreOffice AynuropHble
Calc CaMOCTOSTENbH
Brruncienue 3 (S paboThL
MPOU3BOAHOMN VYyactue B
5 | ¢pynkuuu B Touke B R, | 12/12 | 6/3 - 6/3 6/9 PCLICHUH  3a71aq
MS Excel, LibreOffice Ha
Calc MIPAKTHYECKUX
3aHATUAX.
ucnenHoe CobecenoBanus
HaXO0X/ICHUE 00  JOMAIIEMM
6 | OUPSRCICHNOTO M1 16116 | 86 - 8/6 8/10 | 3anaHuAM.
HECOOCTBEHHOTO
unrerpana B R, Excel, AyIUTOpHBIE
LibreOffice Calc CaMOCTOATEBH
Oneparuu c 13(S paboThL.
KOMILICKCHBIMH Yuactue B
7 | umcnamu u pemenue | 4/4 2/1 - 2/1 2/3 PCIICHAH - 3a/1aq
anreOpandecKux Ha
o IMPAKTHYCCKUX
YPaBHCHUH. 3aHATHUAX.
OCHOBBI pi13pa60T1<I/I CobecenoBaHus
g | MPHIOXeHuH Bl g 40 ) 4/0 4/8 0 JOMAIIHUM
WHCTPYMEHTATBHOM 3QJIAHUSM.
cpene VBA
Onepanyu c AyIUTOpHBIE
MaTpuLiaMu B R, i CaMOCTOATENIbH
9 Excel, LibreOffice 18/18 8/4 8/4 10/14 | PaGOTHL.
Calc Vyactue B
Pemienne CHUCTEMBI fl ZmeHHH 3anat
10 ””HCHHEX ypaB‘lf:eH“i“ 14/14 | 6/4 - 6/4 8/10 | mpaxThueckux
B > xcel, 3aHATHSIX.
LibreOffice Calc
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Pemenue npukinagHbix CobecenoBanus
SKOHOMHUYECKHUX 3a7a4 0  JIOMAIIHUM
1 B R, Exzc[el, 12112 6/3 ) 6/3 6/9 3a/TaHUSM.
LibreOffice Calc
B 1eJIOM o CornactHo
AUCLUIITINHE y4eOHOMY
144 | 68/32 - 68/32 76/112 IUIaHy:
KOHTPOJIbHBIE
paboThI
Hroro B % 100 | 47/22 - 100/100 53/78

5.3. ConepskaHue ceMHMHAPOB, MPAKTHYECKUX 3aAHATHI

HanmeHnoBaHnue TeMm

[lepeyeHsb BONMPOCOB /TSI 00CYKIEHUSI

®opMBbI IPOBEICHUA

(pa3nesioB) TUCHMIJIMHBI HA CEMHHAPCKHX, MPAKTHYECKUX 3aHATHI
3aHATHUSAX, PEKOMEHyeMble
HCTOYHHMKM U3 pa3aesioB 8,9
(Yxa3bIBaeTcst pa3aes ¥ NOPSAKOBBI
HOMeEP MCTOYHUKA)
Beeneune B MS Excel, | Beenenue B Excel, LibreOffice Calc, | Pemenue 3a71a4 B
LibreOffice Calc BBoxg maHHBIX W GopMynT B SYCHKH | HHTEpaKTUBHOW  (hopme,
pabouero Jmcra poBepKa

Opranuzanus CChUIOK. DJIeMEHTapHbIE
¢ynkuuu. Bcerpoennsle QyHkuumn MS

Excel, LibreOffice Calc un mux
npuMeHeHue. Jlornueckue — (QyHKLIUH.
Oyuknuu  nporHosuposanus.  (Excel,

LibreOffice Calc).

DyHKIMSA TOUCKA JAAHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, T'TIP)
IIpocThie ¥  CJOXHBIC  MPOIECHTHI.
O®unancoseie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel, LibreOffice
Calc).

Pexomenodyemvie ucmounuxu: [8.2.]
Oyukuuu nporHosuposanus. (MS Excel,
LibreOffice Calc). ®ynkuus moucka
JaHHBIX B  HEKOTOPOM  JHara3oHe
(ITPOCMOTP, BIIP, I'TIP) (MS Excel,
LibreOffice Calc). duHaHCOBbIE
¢byHKIMN (OCIUIT, ITPTLIT,
OBUJIOXO/, OBILUITJIAT). (MS Excel,
LibreOffice Calc). Ilnan mnorameHus
KpeauTa.

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

CaMOCTOSITENIbHON paboThI
u pa3bop OmnOOK,
BBIIIOJIHEHUE ayJIUTOPHOT'O
3aaHus

Beenenue B R 1 RStudio

VcranoBka R u RStudio; omnmcanue
KOHCOJILHOTO wWHTepdeiica; 3arpy3ka u
akThBanMsa OuOmmorek R; 0a30BhbIe
Matematnueckue pyukimu B R. Co3nanue

Pemmenne 3a71a4 B
WHTEPAaKTUBHOW  (opme,
MpOBEpKa

CaMOCTOSITENIbHOU paboThI
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MOJIb30BaTeNbCKUX (yHKIMA B R
MOJIKITIOYCHUE M0JIb30BATEIHCKUX
Ooubmmorex

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansbix B R. 3a1anue BeKTOpoB
(RStudio). YcioBHBIE OnIEpaTOpHI U
orneparopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

u pa3bop OIHMOOK,
BBIMIOJIHEHUE ayTUTOPHOIO
3aJ[aHus

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

[TocTpoenue rpadukos ¢pyuknuii B R, MS
Excel, LibreOffice Calc. ITpubarmxenHoe
BbIUHCIICHHUE NOBeIeHUs (PyHKIM BOIH3U
Touek pasppiBa B R, MS Excel,
LibreOffice Calc. I'paduueckoe
MMOCTPOCHHUE HAKJIIOHHBIX aCHMITOT B R,
MS Excel, LibreOffice Calc.
Brruncnenue npenena ¢pyakuuu B R, MS
Excel, LibreOffice Calc.
Pexomenoyemvie ucmounuxu: [8.1., 8.2.]

Pemenue 3a1a4 B
WHTEPAKTUBHOU  (opme,
poBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OmMO0K,
BBITIOJIHEHHE ayJIUTOPHOTO
3aIaHusI

Brrunciienue npeaena
¢yakmun B R, MS Excel,
LibreOffice Calc

Brruncnenue npenena ¢pynkuuu B R, MS
Excel, LibreOffice Calc.
Pexomenoyemvie ucmounuxu.[8.1, 8.2]

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

CaMOCTOSITENIbHON paboThI
u pazbop OmMO0K,
BBIINIOJIHEHUE ayJUTOPHOIO
3a/laHus

Brprunciienue mpou3BOAHOMN
¢byHkuuu B Touke B R, MS
Excel, LibreOffice Calc

[TpubnmxeHHOE BBIYHCIICHHE
MIPOU3BOIHON (PYHKITMH B 3a/1aHHOM TOUKE
B R, MS Excel, LibreOffice Calc.
MOHOTOHHOCTP M TOHUCK JIOKAJbHBIX
skcTpemyMoB ¢yHkuuu B R, MS Excel,
LibreOffice Calc YucneHnHoe
WCCIICIOBAaHUE BBITYKIOCTH (DYHKIUU W
mouck ee Touek neperuda B R, MS Excel,
LibreOffice Calc. Tlonnoe umncieHHoe
uccnenoBanue Gpynkuuu B R, MS Excel,
LibreOffice Calc
Pexomenoyemvie
8.2.,8.4., 8.5]

[8.1.,

UCMOYHUKU.

Pemenue 3agau B
UHTEPAaKTUBHOU opMme,
MIpOBEpKa
CaMOCTOSITENTLHOM pabOTHI
1 pa30op ommuooK,
BBITIOJTHEHHE ayAUTOPHOTO
3a/laHus

YucnenHoe HaXO0XKIEHUE
OTIPEICIICHHOTO U
HECOOCTBEHHOI'0 HWHTErpaa
B R, MS Excel, LibreOffice
Calc

YucIeHHOE HAX0XKICHHE ONIPEICIIEHHOTO
1 HECOOCTBEHHOI0 MHTerpana B MS
Excel, LibreOffice Calc
Pexomenoyemvie ucmounuxu: [8.2.,8.4.,
8.5]

Pemenue 3agau B
WHTEPAKTUBHOU Gopme,
MIpOBEpKa
CaMOCTOSITENIbHOM pabOThI
1 pazdop omuooK,
BBITIOJTHEHHUE ayIUTOPHOTO
3a/1aHus

Onepanuu ¢ KOMIIEKCHBIMU
YUCIaMHU u pelieHne
anredpandecKux
YPaBHEHHUHU.

KommiekcHble uncna. Pemenne
anreOpanyecKnx ypaBHEHUH.
Boruncnenue apupmernyeckux
BbIpakeHuil. COOCTBEHHBIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPBI MaTPHII.
KBagparuunbie popmsl (R). Bektopsl u

Pabota c yuebHOI
mureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHA. BeimonHnenue
JOMAaIITHUX 3aJIaHU K
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neiicreus Hax HumH (B R, MS Excel,
LibreOffice Calc).

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

KaXXJI0MYy 3aHATHIO.

OcHoBBI pa3paboTku
MPUIIOKEHUI B
MHCTPYMEHTAJIBHOW  cpele
VBA

Co3znanue makpocoB u pyHkimii B VBA.
(Excel, LibreOffice Calc).

Cosznanue GopMbl HA TIPUMEPE
sKOHOMHYECKO# 3agaun B VBA (Excel,
LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.2]

PaGora ¢ yueOHoit
auTeparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIPOCOB I10 TEME
3aHATHS. BeIogHeHne
JIOMAaITHUX 3aJIaHuH K
KaXJIOMY 3aHATHUIO.

Onepanuu ¢ maTpulaMu B
R, MS Excel, LibreOffice
Calc

Anrebpa MaTpuIl, UMITOPT, SKCIIOPT
na"ubix U3 R B MS Excel, LibreOffice
Calc. Pexomenoyemvle ucmounuxu:

[8.1.8.2., 8.4., 8.5]

Pabota c yueOHoO
aureparypoil. Pemenue
TUTIOBBIX 3a1a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUsA. BeinonHeHue
JOMAaIIIHUX 3aJIaHUuN K
KOKJIOMY 3aHATHUIO.

Pemenue CHCTEMBI
JINHEWHBIX ypaBHEHUU B R,
MS Excel, LibreOffice Calc

Pemrenne MaTpuyHbIX ypaBHEHUN
(MeTomom oOpaTtHO# MaTpuibl, Kpamepa,
I'aycca (B R, MS Excel, LibreOffice
Calc). DkOHOMHKO-MaTeMaTHUECKast
MO/IENTb MEXKOTPACIIEBOTo OaaHca
(Mozenb «3aTpatbl-Beimycky).
Marpuunoe ypaBuenue (B R, MS Excel,
LibreOffice Calc). JluneiHOE
nporpamMmMmupoBanue  (CUMILIEKC-METOI,
3aJaya O MPOU3BOJCTBE, TPAHCIOpPTHAs
3aJa4a M 3ajada o HaszHadyeHusax) (MS

Pabota c yuebHoii
auTeparypoi. Pemenne
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeIoaHeHne
JIOMAIIHUX 33IaHUH K
KKJIOMY 3aHSTHUIO.

Excel, LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]
Pemenue MpUKIaTHbIX | JInHeHOe nporpammupoBanue | Pabora ¢ yuebHoii
sKOHOMHYECKUX 3aaad B R, | (Cummiekc-mMeron, 3a/a4ya 0 | nureparypoil. Pemenue

Excel, LibreOffice Calc

MIPOU3BOJICTBE, TPAHCIIOPTHAS 3aa4a M
3amaya o HaszHaueHusix) (MS Excel,
LibreOffice Calc). Pexkomenmyembie
ucrouHuku: [8.3, 8.4., 8.5]

TUTIOBBIX 3a1a4. Pa3zoop
BOITPOCOB I10 TEME
3aHgTHA. Brimmonmnenne
JIOMAIIIHUX 3aJaHui K
KKJIOMY 3aHATHIO

6. IlepeyeHb yueOHO-METOAMUYECKOT0 oO0ecreYeHHs I CAMOCTOSITEJIbHON pPadoThl

oﬁyqalonmxca o JUCIMIIIMHE

6.1. IlepeyeHb BONMPOCOB, OTBOJAUMBIX HA CAMOCTOATEILHOE OCBOCHUE TUCHMILJIMHBI,

(¢opMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOM PA0OTHI

HaunmeHoBaHHe TeM
(pa3aesi0B) IMCUMILIUHBI

Ilepeyenb BONpocos,
OTBOJMMBIX HA
CaMOCTOSITeIbHOE OCBOEHHUE

®opMbI BHEAYTUTOPHOM
CaMoOCTOSITeIbHOI padoThl

13




Bgenenue 8 MS Excel,
LibreOffice Calc

Jlornueckue byHKIUY.
OYHKIMA ~ TPOTHO3UPOBAHUS
(POCT, TEHAEHLINA).
Brranciaenue HadMCcIeHUH 110
BKJIaJiaM U BBIILIAT I10
KpeIuTaM, TijIaH ToralieHus
KpeJuTa

— Pemenue 3amau 8 MS Excel,
LibreOffice Calc;

— paboTa ¢ TeKCTOM JIEKIIHH, pazoop
BOIIPOCOB 110 TEME 3aHSITHS;

— U3Yy4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJArOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThl

Beenenue B R 1 RStudio

Tune! naddeIX B R n
MIPOrPaMMHUPOBAHHE
MIEPEMEHHBIX, JIOTHUECKUE
KOHCTPYKIIUU U YCIIOBHBIE
orepaTopsl B R; crmocoOsr
YTeHMsI/3anucH B R maHHBIX
pa3nu4HbIX (HOPMATOB.

— Pemenne 3amau B R;

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

— U3y4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAILIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboTHI

[Toctpoenue rpadukoB
¢byukuii B R, MS Excel,

XapaKkTepUCTUKU YHKIIUI:
YEeTHOCTh U HEYETHOCTb,

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

LibreOffice Calc MEPUOTUIHOCTD
PHOI ’ — paboTa ¢ TEeKCTOM JIEKIH, pa3doop
MOHOTOHHOCTS, ;
BOIIPOCOB T10 TEME 3aHITHS;
OTPAaHHYEHHOCTb.
— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX UCTOYHHKOB;
- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITUSIM;
- BBITIOJIHEHHUE JIOMAITHUX 33 1aHHIA;
- BBITIOJIHEHUE 3aJJaHHUI KOHTPOJIBHON
paboThl
Brruncnenue npeaena beckoneuno MaJbie U | — Pemenue 3anau B R, MS Excel,
¢ynkuuu B R, MS Excel, | 6eckoHeuHo OosbIne

LibreOffice Calc

¢ynkuuu. IlepBblif U BTOpOH
3amMeydaTeIbHbIE IPEIEbl.

HenpepbiBHOCTS  pyHKIIMH B
TOYKE. Touku paspbiBa

(GyHKIMH.

LibreOffice Calc;

— paboTa ¢ TEeKCTOM JIEKIIHH, pa3doop
BOITPOCOB T10 TEME 3aHSTHS;

— U3YYECHUE PEKOMEHIOBAaHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHUE JOMAIIIHUX 33JIaHU;

- BBIIIOJTHEHUE 3aJJaHUI KOHTPOJIbHOM

paboThI

Breraucnenme
MPOU3BOTHON (PYHKIIUHU B
touke B R, MS Excel,
LibreOffice Calc

DnacTUYHOCTh (PYHKIMU U ee

IIPUMEHEHHE.
HaubGonbmiee u HauMeHblee
3HAYCHUS HEIIPEPBIBHOU

(byHKIMHM Ha OTpE3KeE.

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

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

— HU3Y4YCHHEC PCKOMCHIOBAHHEBIX K
3AHATUIO JIUTCPATYPHBIX HCTOYHUKOB,
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- MOJITOTOBKA K CEMUHAPCKUM H
MPAaKTUYECKUM 3aHATHIM,

- BBIIIOJIHEHHUE JTOMAIIIHHX 3a0aHHIA;

- BBITMIOJIHEHHUE 3aIaHUI KOHTPOJIBHOM

paboThI

Yucnennoe Haxoxzaenue | HeompeneneHubii  MHTErpail. | — Pemenue 3anau B R, MS Excel,
OTIpECIICHHOTO 31 CDOPMYJIa Hrrotona - LibreOffice Calc;
HECOOCTBEHHOI'O JletiOHU1IA.
— paboTa ¢ TEeKCTOM JISKIIUH, pa3oop
unterpana B R, Excel, .
) . BOIIPOCOB I10 TEME 3aHSTHS,
LibreOffice Calc
— U3yYCHHUE PEKOMEHJIOBAHHBIX K
3aHATHIO TUTEPATYPHBIX UCTOYHUKOB;
- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECCKUM 3aHITHSIM;
- BBINIOJIHEHHE JOMAIIHUX 3aJaHUMH;
- BBINOJTHEHUE 3a/IaHU KOHTPOJIBHOM
paboThl
Onepanun ¢ | Borunciienune GyHKIMH | — Pemenue 3azgad B R, MS Excel,

KOMILIEKCHBIMU YHCIIAMU U
pelieHre aaredpanyecKux
ypaBHEHUH

KOMIIJICKCHOT'O IICPEMECHHOTI'O

LibreOffice Calc;

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

— U3y4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJIHEHUE JOMAIIIHUX 33]IaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOM

paboThI

OcHOBBI pa3palboTKu
MIPUIIOKEHUN B

MHCTPYMEHTAJIBHOU Cpene
VBA

Ocnossl sa3eika Visual Basic for
Application. Pa3paborka
TOJIb30BATEIbCKUX
JTHAJIOTOBBLIX OKOH.

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

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

- UI3Yy4YCHUC PCKOMCHAOBAHHBIX K

3aHATHUIO JINTEPATyPHBIX

- IOATOTOBKA K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAITHUX 3a)1aH1/1171

Onepaulm C ManI/ILIaMI/I B
R, Excel, LibreOffice Calc

Bekroproe npoctpanctso R".
JInHelHas 3aBUCUMOCTD
(HE3aBHCUMOCTbD) CHCTEMBI
BEKTOPOB. bazuc u
Pa3sMEpPHOCTD 71 BEKTOPHOTO
MPOCTPaHCTBA.

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

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

— U3YYECHUE PEKOMEHIOBaHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAILIHUX 3aJaHUN;

- BBIIIOJTHEHUE 3aJJaHUI KOHTPOJIbHOM

paboThI

Pemenne CHUCTEMBI
JIMHEUHBIX ypaBHEHUN B R,

Excel, LibreOffice Calc

CoOcCTBEHHEIE
COOCTBEHHBIE
KBaJIpATHBIX MATPHIIL.

3HAYEHUs U
BEKTOPBI

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;
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— paboTa C TEeKCTOM JICKIIHH, pa3oop
BOIPOCOB 110 TEME 3aHATHS;

— U3y4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX UCTOYHHUKOB;

- IOATOTOBKA K CEMHUHAPCKUM U
IIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHN;

- BBIIIOJIHEHUE 3aIaHU KOHTPOJIbHOU

paboThl
Perienune NpUKIaaHbIX | HaxoxieHne 3macTHYHOCTH M | — Pemenne 3amad B R, MS Excel,
SKOHOMHYECKHUX 33/1a4 B R, | Ipyrux mpeaenbHbIX BEIMYUH B LibreOffice Calc;

Excel, LibreOffice Calc MHKPOIKOHOMHMKE.
TpancnoprHas 3ajnaya, 3axada
0 HA3HAYEHUSX.

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

— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO JINTEPATYPHBIX UCTOYHUKOB,;

- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYCCKUM 3aHITHSIM;

- BBINOJIHEHUE JOMAIIIHHUX 33JIaHUH;

- BBINIOJIHEHHUE 3aJaHHI KOHTPOJIBHON

paboThl

6.2. IlepeyeHb BONPOCOB, 3aIaHUI, TeM JIJI MOATOTOBKH K TeKyLIEMY KOHTPOJIIO

Ipumepnbie 6onpocel K KOHMPOILHBIM PaGomam
1. Kax pabortator ¢unancoBeie (ynkimu B Excel, LibreOffice Calc (IIC, BC,

CTABKA, KIIEP, IIUIT u nip.)? Kakoil cMbICST UMEIOT OHU U UX apTYMEHTHI?

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

3. UTo Takoe mpeen YuCI0BOM MOCIeI0BATeILHOCTH, MIpeaAes (PYHKIIMM B TOYKE, HA
o0eckoHeuHocTu? Kak BBIYMCHUTBH TpENesl, MCHOJIb3Yysl BBIYUCIUTEIbHBIE BO3MOKHOCTHU
Excel, LibreOffice Calc /R?

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

5. Uto takoe mpousBoaHas ¢yHKuMu? Kak BBIYMCIUTH MPOU3BOAHYIO C MOMOUIBIO
dhopmyit uncieHHoro nuddepeHunpoBaHms?

6. Kakue ¢yHKUIMU Ha3bIBalOTCS MOHOTOHHBIMHM Ha MpoMexyTke? YTo Takoe Touka
JokaiabHOro 3kctpemyma Qynkuuu? Kak uccrnenoBath (QyHKIMIO Ha MOHOTOHHOCTh U

skcTpemyMsl (ananutuuecku u B Excel, LibreOffice Calc /R)?
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7. Kakue QyHKIUU Ha3bIBAIOTCS BBIMYKJIBIMU M BOTHYTHIMH Ha mpoMexyTke? Urto
Takoe Touka nepernda ¢pynkuuu? Kak uccnenoBaTh (PYHKIMIO Ha BBITYKIOCTh U TOYKU
nepern6a (anammtryecku u B Excel, LibreOffice Calc /R)?

8. Uro Takoe HeonpenenEHHBIA UHTETPaJ, ONpeIeIEHHBI HHTETpall, HECOOCTBEHHBIMN
unTerpan? Kak BeIYUCINUTD onpeaenéHHbIA/HecOOCTBeHHBIN nuTerpai B R?

9. [1o xakuM MpaBUIaM BBITIOJHSIOTCS ONEpaIK HaJl MaTpullaMu (apuMeTHIecKue,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpulla U AJI1 KaKUX MaTPHI] OHA CYIIECTBYET?
Kak BBIMONHUTH CIOXEHHE, BEIYUTAHUE, YMHOXKEHUE, TPAHCIIOHUPOBAHUE U HaXOXKJICHUE
obparnoit matpuisl B Excel, LibreOffice Calc /R?

10. Yto Takoe ompeaenutens maTpuilbl? Kak HaWTH omnpenenuTess MaTpUIlbl B
Excel/R?

11. Yro Takoe cucremMa JMHEUHBIX alreOpandeckux ypaBHeHUN? CKOJIbKO peleHui
U B KakuX cirydasx oHa MoxkeT uMmeTh? Kak permute CJIAY B Excel, LibreOffice Calc /R?

12. Kak pemmts MatpuaHoe ypaBHenue Buga AX=B i XA=B B Excel, LibreOffice
Calc /R?

13. Kak ompezneneHsl TUHEHHBIE oOMepanuy Haa apUPMETHUYECKUMH BEKTOpPaMH,
CKaJISIPHOE TPOMU3BEJIEHUE BEKTOPOB, MOJAYJb BEKTOpa, yroi Mexay BekTopamu? Kak
BBITIOJTHUTH JIMHEWHBIE OTEpaIliy, BBIUUCIUTh CKaJsIpHOE MPOU3BEACHUE, HAUTH MOAYJIb
BEKTOpa, HalTH yroji Mexxay Bektopamu B Excel, LibreOffice Calc /R?

14. Yto Takoe cOOCTBEHHBIE 3HAUCHUSI U COOCTBEHHBIE BeKTOpa MaTpuilbl? Kak HaliTu
COOCTBEHHBIC 3HAYEHUS M COOCTBEHHBIE BEKTOpa MaTpuIlsl B R?

15. Yro Takoe 3agaya JMHEWHOro mnporpammupoBanusi? Kak pemmuts 3amady

nuHeliHoro nmporpammupoBanus B Excel, LibreOffice Calc /R?

Ilpumeput 3a0anuii KOHMPOALHLIX paboOm
3aganus Mo:kHO0 BRINOJIHUTEL Kak B Excel, LibreOffice Calc, Tak u B R-studio

Ilpumep 1
1. [IpoBecTu MOTHOE UCCIAEAOBAHUE U MTOCTPOUTH IpaduK GyHKIMH Y = f(X) .

y 2 1
Haiiti HanGomnpliee 1 HauMEHbIIIEe 3HAYCHUS (PYHKIIMH HA OTPE3KE [—4§ ,45].
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_ 3x+4
T =25y

2. [IpoBecTH MoOJTHOE UCCIEOBAaHUE U TOCTPOUTH rpaduK PyHKIUU Y = f(X) .
In(x-4)
CJx=2
3. C momotpio (MHAHCOBBIX (PYHKITUN OMPENETUTh, KAKUM JOJDKHO OBITh Ha4aJbHOE
3HAUEHUE BKJIa/Ia MPU CISAYIOMUX yCIOBUAX: cpok Bkiana (Kmep)— 19 mecsues, Oynyiiee
srHadenue Bkiana (bec) —128 000 py6ueii, rogoBas mporeHTHas craBka (CraBka) — 9,75%.
JIOTIOTHUTENBHBIC BIIOKCHHUS M HW3BATHA HE MPOM3BOIATCA. [IpOIEHTHI HAYUCISIFOTCS
exXeKkBapTajabHO. OTBET JIaTh C ABYMS 3HaKaMU TOCIIE 3aISITOM.

Ilpumep 2

1. 3BecTHO, YTO KOMIIaHUS 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,-80,-4,7,-1, 2,3, 4).

JI71s1 uX BBITIOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIIME PECYPCHI ai, bi, ci. [Tpu aToM eciu
ai>0, pecypc umeercs B Hanuuuu, eciu ai<(, TO OH HaXOJUTCsS B ayTcopcuHre. B memnsx
MHOTO(AKTOPHOTO  aHalu3a JESATENbHOCTH KOMIIAHMM HEOOXOJUMO  pPaccuuTaTth
CJIEIyIOILUE BBIPAKEHNUS:

a)-6a -4b"~

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

c)-3lp*p +4(b ,p)*a " -5(a",p)*b”

2. BoccraHoBuTe, Kakoe KOJIMYECTBO PECYpCOB X1, X2, ..., Xg OBUIO HCIIOJIB30BAHO B
KOMITAaHUH TIPU BBINOJHEHUU OCHOBHBIX 3aJad. M3BECTHO, 4TO JJI1 3TOr0 HAJI0 PELIUTh
CUCTEMY JIMHENHBIX ypaBHEHUN. OTBET JAaUTE C TOYHOCTBIO 10 IBYX 3HAKOB ITOCJIE 3AISITOM.

Pesynbrat nposepsTe.

-6 x1 10 X+ 5 xa+ 4 x4 - Xs 6 X+ 4 X7 -2 xg= 48254
X1 -10 X+ 7 X3 -9 x4 — X5 -10 Xxg -5 x+ 4 xg= -281,06
X1 — X2 -6 X3+ 6 Xs -3 Xs — X+ 5 x+ = 90,62
X1 -4 X+ 6 x3+ 10 xq4+ 8 x5 -4 X+ 9 xg= 695,52

10 xi+ X2 -3 X3 4 X4 -8 Xs 5 Xs — X7+ Xg= 61,18
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-7 X1 -2 X -5 Xs+ 8 x4+ 6 Xxs -3 X+ 4 X7+ 5 Xxg= 412,62
5 X1 -6 X — Xzt 6 X4+ T X5 -9 X6 5 X+ 4 Xxg= —232,76
7 X1 — X2 10 X3+ 9 x4 -4 X5+ 6 X -8 X7 -9 Xg= —68,08

3. JIns  BBITTONIHEHHS ONTHUMAIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs

peLnTh

MAaTpUIHOC YPABHCHHUC IJI OTBICKAHHA MATPHIIbI X no 3aJlaHHBIM MaTpulam A, B un

nnaronansaoi equanunoii E: X(B1)A2=E. Pesynsrar nposepsre.

0O 811 -9 8 6 0 5 1 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 16 -4 2 7 513 1 O
13 6 11 1 118 9 -9 -14 2 -9-14 1-11 -9 -17
A=15 -17 918 -13 6 3 5 wu 12 -15 -2 9 17 9 -1 6
7 -5 -6 1 14-12 -14 -10 = 15 19 2-49 0 -8 12 3
-3 -2 617 7-10 9 -5 0 16 16 2 7 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. ]Inst BOCCTAHOBIICHUSI YTpAaueHHBIX IMapoJie BXOJa Ha TMOPTAl OpTaHU3AlNN
TpeOyeTCsl HaWTH C TOYHOCTBIO JO 3 JCCATHYHBIX 3HAKOB COOCTBEHHBIC YHCIA W
COOCTBEHHBIE BEKTOPHI

MaTpHIbI A. HpOBCpI/ITB OPTOI'OHAJIBHOCTL ITOJJYYCHHOI'O

COOCTBEHHOIO Oaszuca.

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. 3aemmuk B3su1 B OaHke kpeauT B pasmepe 2450000 py6. Ha cpok 21 rog.
IIpouentHas craBka 11,35%. IlepuoguuHocTs HaUKUCIIEHUS — pa3 B kBapTai. OnpenenuTsb
CyMMY BBIIUIAT 11O TpoIeHTaM 3a 44-if kBapTas u 3a 17-i rog nepuona. OTBET OKPYIIIUTE
710 KOTIEEK.

6. [ns  BBIIOJIHEHUSI ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TPeOyeTcs pelnTh
CJIEIYIONIYIO 33a/1auy JUHEHHOTO MPOrPaMMHUPOBAHUS

f(xq,x5) = 3x; + 24x, > min
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—2x1+3x, <6
X, —4x, =21
4x, +x, =5

I x; 21
X1, % =0

Kpurtepun 6a/u1bHOM OLEHKH Pa3JIMYHBIX (OPM TeKYLIero KOHTPOJIA yCIeBaeMOCTH

Kputepun GannpHOM OLIEHKH Pa3TUYHBIX (OPM TEKYIIET0 KOHTPOJI YCIEBAEMOCTU
COIEp)KaTcs B COOTBETCTBYIOIIMX METOJMYECKUX peKOMeHaanuax Jlemapramenra

MaTCMaTHUKU.

7. ®oH OLIEHOYHBIX CPEACTB VISl POBEJAEeHNsI IPOMEKYTOYHOH aTTeCcTAIIUN
00y4arIuxcs no JUCUMIIIMHE

IlepeyeHb KOMIETEHIMI C yKa3aHUEM WHIWKATOPOB MX JOCTHKEHHS B IIpolecce
comepxurcs B pasugene 2 «llepedens
o0pa3oBareNbHON  MporpaMMmbl  (I€peYEHb

OCBOCHHSI 00pa30BaTeIbHON MPOrpaMMBbl
IJIAHUPYEMBIX ~ PE3YJbTaTOB  OCBOCHUS
KOMIIETEHIIUIM) ¢ YKa3aHUEM HHAMKATOPOB UX JIOCTHXKECHHS U TUIAHUPYEMBIX PE3yJbTAaTOB

O6y‘lCHI/ISI IO AUCHUIIIIMHEY .

TunoBbie KOHTPOJILHBbIE 3aIaHUSI UJIM MHbIE MAaTePUAJIbI, HEO0X0AMMbIeE JIJI51 OLIEHKHU
UHINKATOPOB JOCTHKEHHUSI KOMIIETEHIIMH, 3HAHUHU U YMEHUM

HaunmenoBan | HammenoBan PesynbTaTnl 00y4eHus THunoBbie KOHTPOJILHbIE 321aHUA
ne e HHIUKATO (ymeHnust u 3HaHu),
KOMIeTeHI[UH poB COOTHECeHHbIE ¢
AOCTHKEHUSI WHAMKATOPaMH
KOMIETeHIIUH AOCTHKEHUS
KOMIETEHIIUH
YK-4 Hcnonp3yer 3Hamb OCHOBHBIE METOIBI Cosnars B Excel, LibreOffice Calc
CrocoOHOCTh | OCHOBHBIE TOJTY4CHHS, AIIEKTPOHHYIO TaONIHILY,
UCIIOJIb30BATh | METOIBI U MIPEJICTABIICHHS, XPAHEHUSI | COJEPIKAIIYO JTaHHBIE O Kypce eBpO
IIPUKJIAIHOE CpeacTBa 1 00pabOTKH TaHHBIX (EUR) 3a mocnemuuii mecsi (3Ty
NPOTrpaMMHOE | TIOJTyUYCHHS, UH(OPMAIIHIO MOYKHO HAWTH Ha
obecriedeHrne | MPEACTaBICHU | Ymemb NIPUMEHSTH ounmansaOM caiite COepOaHka).
NPU PEIICHUN | I, XPAHEHHSI U | OCHOBHBIC METO/IbI WmnopTrpoBaTh 3TH AaHHbIC B R B
npodeccruonan | 00paboTKu MOJTy4EHUS, Bujic o0ObekTa Tuna data.frame.
BHBIX 337134 JTAHHBIX. MPE/ICTABICHHUS, XPAHCHUS
1 00pabOTKH JaHHBIX
JemoHncTpupye | 3nameo C nomotpio GUHAHCOBBIX (YHKIIMN
T BJIaJICHHE npodeccrHoHaIbHbIE Excel cocraButs mian norameHnuns
npodeccroHan | makeThl MPUKIAJHBIX Kkpenuta B pazmepe 500 Toic. pyo.,
bHBIMU MpOrpamMm B3sATOrO Ha 18 Mecsaues nox 16%
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nakKeTaMu TOJIOBBIX (ITPOLIEHTHI HAYHUCIISIOTCS
MPUKIIATHBIX Ymemp vicnions3oBath €KEeMEeCSIYHO) U BO3BPAILAEMOTO
POrPaMM. npodeccnoHabHbIC PaBHBIMH IJIATEKAMU B KOHIIE
MaKeThl MPUKIIAJIHbBIX Ka)KI0ro Mecsa.
porpaMm
Bribupaer 3Hamp IPUKIATHOE W3BecTHO, 4TO KOMITAaHUSI OKA3bIBACT
HEO0OXO0JMMOE | IpOrpaMMHOE YCIIyTHU:
IPHKJIaTHOE obecrieyeHue a=(0,3,-5-9, -2 -5 2,-3,6,-4,0,
POrPaMMHOE 1,0,2,3,8),
obecrieueHre B | Ymems BHIOUPAThH b=(3,-20,09,-12,9,-3,-1,2,5,8, -
3aBHCHMOCTH HEOOXOMMOE NPUKIAHOE | 1 -4, 1,0, -3),
OT peraeMoii | o0ecrieueHue B p=(54-3-2234209, -8 -4,7,-1,
3aJlauH. 3aBHUCHUMOCTH OT 1,-2,3,4).
PeIacMeIX 3aad Jis  uX BBHINOJHEHUS TPEOYIOTCS
COOTBETCTBYMOIIME pecypchl al, bi, Ci.
I[Tpu sToMm ecnu ai>0, pecypc umeeTcs
B  Haymunu, ecad ai<0, TO OH
HAXOJUTCsl B ayTcopcuHre. B memsx
MHOT0()aKTOPHOT'O aHanu3a
JESTEIbHOCTH KOMIIAaHUH HEOOXOAUMO
paccuuTaTh CISAYIOIINE BIPAKCHHUS:
a) -5a+6b
b) - 3(a,b)*p + 4lp|*b
¢) - 415 +3 (b, p)*a +2(d, p)*b
Hcnonp3yer 3Hamp Ha3HAUCHUE Wmeercs nate 3aganmii - A, b, B, T, []
MPUKIaTHOE MPUKIATHOTO - 1 ATk pabotuukos — I, 11, 111, 1V, V -
MPOrpaMMHOE | IPOrPaMMHOTO JUIsT WX BbINONHEHWs. B Tabnuie
obecrieueHue obecrieueHus yKa3aHa MPUOBLIE, KOTOPYIO
JUTS pEIICHUS obecreunBaeT KKl U3 paOOTHUKOB
KOHKPETHBIX Ymems vicnons3oBath NPH  BBITOJIHEHUH  KaXJAOTO U3
MPUKIIATHBIX MIPHUKJIaIHOE MPOTPAMMHOE | 3a/IaHHUH.
3azad. o0ecnieueHue AJs (I L O 1 | B AVAR Y
pelIeHrs KOHKPETHBIX Y 8 30 20 |18 | 17
MIPUKJIQIHBIX 33129
b 13 |18 | 10 17 | 13
B 10 |16 | 11 10 | 15
r 19 | 25| 18 17 | 16
a 14 |18 | 22 20 8
Pacnipenenutsb 3a/laHus MEXITy
paboTHUKaMu (ogHO 3a/laHue
BBITIOJTHSETCS] OJHUM YEJIOBEKOM) TaK,
4TOOBI oOmras MpUOBLITH OT
BBITIOJTHEHUS 3a/laHui ObLTa
HauOonbiek. B oTBere  ykasarhb
HalIeHHYI0 HanOOJIBIIYIO PHOBLIB.
YK-15 Camocrositens | 3namb MUGPOBLIC BoccranoBure, kakoe KOJIMUECTBO
CrocoOHOCTh | HO BBIOUPAET U | CPENICTBA OOIICHHSI, pecypcoB x1, X2, ..., X8 ObLJIO
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penieBaHTHO UCTIONB3YeT OCYILIECTBIICHHS ITOMCKA U | UCIIOJIb30BAaHO B KOMITAHUH TIPH
pelaeMbIM U poBbIe CO3/1aHUS KOHTEHTA B BBIMIOJTHEHUH OCHOBHBIX 3a]1a4.
3aauam cpeacTBa COOTBETCTBHH C IIEIIBIO W3BecTHO, UTO AJISt 3TOTO HA0
UCIIOJIb30BaTh | OOIIeHUS, B3aNMO/ICICTBUS, B TOM PELIUTh CUCTEMY JIMHEWHBIX
MH(GOPMALMOH | OCYILECTBIISICT | YUCIE JUIS OPTraHU3aLUuU ypaBHeHmid. OTBeT gaiTe ¢
HBIE PECypChbl | IOMCK W/WIH COBMECTHOI TOYHOCTBIO 10 IBYX 3HAKOB TOCTIE
u CO3/1aHuE JIEATEIIbHOCTH. 3ansATon. Pe3ynbTat nmpoBeppre.
uHGOPMAIIMOH | KOHTEHTA B Ymems vicnionn3oBath 10x1-6x2-2x3  —7x5-8x6-10x7+3x8 = —
HO- COOTBETCTBUM | IU(POBBIEC CPEICTBA 574,19
—9x1-9%2—6x3-9x4—-7Xx5+7X6+ 3X7+ X8 = —
KOMMYHHKAIM | C LENbI0 OOILCHNUSI, OCYIIECTBICHHS | 4 42.34
OHHBIC B3auUMOACUCTB IIOMCKAa U CO3JaHus 5X1-5x2 + X3 —3Xx4+2X5—6X6 +3X7-2Xx8 = —
TEXHOJIOTUU usi, B TOM KOHTEHTa B COOTBETCTBUU | 91,12
11 qucie s C LIEJIbIO 2X1-5x2+6x3+8x4+3x5+ 8x6-10X7—x8 =
TOCTUKECHUS OpraHu3aly | B3aUMOJCHUCTBHUS, B TOM 469,67
N o 8X1+6Xx2-5%3 — X4+6xX5+ S5X6+5X7 —4x8 =
LeNeH, COBMECTHOH qHcIe Ui OpraHu3auu 439,52
CBSI3aHHBIX C JESTEIbBHOCTH | COBMECTHOM AX1-4X2—4X3-8X4-2X5+ X6 X7 — 6X8 = —
npodeccronan JESATCILHOCTH. 1013,71
BHOU —6X1-2X2—6X3-6X4—-4X5+6X6 —2X8 =-
JeSITeTbHOCTD 1125,60
8x1-8x2+4x3+ x4+ x5+ 8x6-2x7— 4x8

10, 00yUeHHEeM, ~62.31
YHacTHEM B Bnageer 3namp pa3nuuHbIC Jis  BBINOJMHEHUS  ONTHMAIBHOTO
KHSHH HaBbIKAMU nH(OPMALIMOHHO- Ou3HeC-TIIIaHUPOBAHUS TpeOyercs
obmiectsa 1 OpPraHM3aluM | KOMMYHHKAI[MOHHBIE peImTSh CIIETYIOIIYIO 3ajady
Apyrux B3aMMOJICHCTB | CpeACTBa JIsl pEIICHHUS JUHEHHOTr0 MPOrPaMMHUPOBAHUS
cepax Ku3HI us 1 00pa3oBaTeNbHbBIX U f (x1,x5)

KOMMYHHKAIM | TPOheCCHOHATBHBIX = 3x; + x,

U C IOMOINBIO | 3ajad.

UH(POPMALIMOH — max

HBIX CUCTEM Ymemsb ucnonn3oBarh 7%+ 6x; =

W/ Wi pasIn4HbIE 3x1; + 2x; <

H(pPOBBIX HH(POPMAITHOHHO- 4x; — x5 <1

CepBUCOB 1 KOMMYHHKAI[HOHHBIE 5x; + 11x, >

TEXHOJIOTH. CpeACTBa /sl peIIeHuUs X1 X0 > 0

OcyuiecTBisieT | 06pa3oBaTENbHBIX U A2 =

noa0op u npo¢eCcCuOHATBHBIX

IpUMEHEeHHe 3a/ad.

pa3IMYHBIX

UH(POPMALIMOH

HO-

KOMMYHHKAITH

OHHBIX

CpEeICTB IS

peneHus

o0Opa3oBaTenbH

BIX U

npodeccruonan

BHBIX 33124
IIKH-2 JlemoHcTpupye | 3namp MaTeEMaTHUECKHE Haiitu B opuimanbHbIX HCTOYHUKAX
CnocoOHOCTh | T 3HAHUSA METO/IbI, TPUMEHSIEMBIC B (manpumep, B PBK) nundopmaruto o
MPUMEHSITh MaTeMAaTHYECK | MCHEIKMEHTE CTOMMOCTH MHHYTBI PEKJIaMbI Ha
MaTeMaTH4YecK | UX METOJIOB, TEJIEBU3MOHHBIX KaHallaX BO BPeMsI
M€ METOJIb U | IIpHMEHsieMblx | YMeMb HCTONb30BaATh tpancisinun UM o ¢yrboiy 3a
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peueHus
CTaHJAPTHBIX
npodeccuoHan
BHBIX 33]1a4,
UHTEPIIPETUPO
BaTh
IMMOJIYUYCHHBIC
MaTeMaTH4eCcK
W€ PE3yJIbTAThI

B

MaAaTEMATHYCCKHUEC MCTOBI,

HOCJIETHUE 5 NET.

MEHEDKMEHTE | IIPUMEHSIEMBIE B IIpoananu3upoBaTh MOJIyYCHHBIE
MEHEKMEHTE JaHHble. [IponmroctpupoBats

[IOJIy4YE€HHBIE PE3YIIHTATEI
JIAarpaMMon.

IIpumenser 3Hnamb MaTeMaTUUYECKUE CrpyKTypHasi MaTpuiia TOProBiu

MaTeMaTH4eCK | METOIbI U MOJEIH IS TPEX CTpaH UMEET BUJ

W€ METOJBL U 000CHOBaHUS PUHATHS } 0,3 0,2 0,5

MOJENHN JJIst YIIPaBJIEHYECKUX PEIICHUN A=l04 04 03

000CHOBaHUS ’ ’ '

PUHATHS Ymems ucnonb3oBath 0,3 0,4 0,6

ypasienyeck | MaTeMaTHYECKUE METObI

UX pelIeHui

U MOJEIH JUIsl
000CHOBaHUS MIPUHSTUS
yIpaBJIEHYECKUX
peuieHui.

(@;; - mons ToproBoro GromKeTa,

KOTOPYIO J-asi CTpaHa TPaTUT Ha
HUMITOPT TOBAPOB M3 i-Ol CTPaHBI).
OrnpenenuTh BO3MOXKHbBIE OFOKETHI
CTpaH, MPH KOTOPBIX TOPTOBJIS
Oyzner cOalaHCuPOBAaHHOMN
(6e3aeduIUTHON) 71 KaXKI0HM 13
CTpaH.

CopaeprxarenbH
0
UHTEPIPETHPY
€T pe3yJIbTaTHI,
MOJIyYEHHbBIE
npu
HCIIOJIb30BaHU
u
MaTeMaTu4ecK
UX MOJENen

3namo METOIBI
MOJTyYEHUS PE3YJIHTATOB
MIPH UCIIOJIb30BAHUHU
MaTEMAaTHYECKUX
MoOJEJIeH.

Ymemo
HHTEPIIPETUPOBATH
pe3ybTaThl, IOTYYEHHBIE
HpI/I HUCITOJIB30OBAHUHN
MaTeMaTHYECKUX
MOJEIICH.

Kypc akuuu B 2020 roy cocTaBiisiI:

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

Onpenenutpb, Kakol THI 3aBUCUMOCTHU
OoJiee TOUHO ONpEENseT OBeIeHUE
[IEHHON OyMaru — JIMHEWHBIN WK
AKCIIOHEHIIMAIIBHBIN, ¥, IPUMEHUB
COOTBETCTBYIOIIYIO (PyHKIIHIO,
paccuMTaTh NPEAIoIaraéMblil Kypc Ha
01.03.2021

3aoaua 1. C nomoimpto PUHAHCOBBIX (PYHKIIUNA OMPENETUTh, KAKUM JOJKHO OBIThH
HaYaJIbHOE 3HAYCHHE BKJIa/Ia MPH CIEAYIONINX YCIOBUAX: cpok Bkiaga (Kmep) — 3,5 roxa,
oynymiee 3Hauenue Bkiana (be) — 21 500 nonnmapos, rogoBas npoieHTHas craBka (CtaBka)

—10%. JlonoTHUTEIbHBIE BIOXKEHUS U U3BATUS HE MPOU3BOAATCS. [[pOLIEHTHI HAUHUCIISIIOTCS

Ilpumepul 3a0anuii 011 NOO20MOBKU K 3auemam

1o noayroausM. OTBET 1aTh C ABYMS 3HAKaMU MOCJIE 3aISITOM.

3aoaua 2. Ilnomanp mepBoro kpyra coctamisier 760, 1uiomaas BTOPOTO Kpyra
coctasisieT 20. C momortsio nHCcTpyMeHTa [lon0op mapameTpa onpeaenuTs BO CKOJIBKO pa3

paanyc MepBOro Kpyra OTJIMYaeTCs OT paguyca BTOPOro
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3aodaua 3. Haiitu nepsyro npoussoaayio Gyrkmun Y = 5Xe™ B Touke x = -1,5. OTBer

pEeACTaBUTh B BUJIE JECATUUHON JpoOu ¢ ToUHOCTHIO 710 0.001.

3aoaua 4. JIna pynxuun y = arctg(x + 2.5) — 0.25x naiigure:

1) opnuHaty TOoukH nepecedeHus rpaduka ¢ ocbio Oy;
2) TOYKY JTOKaJIbHOTO MUHUMYMa;

3) JOKaNbHBIA MUHUMYM;

4) TOYKY JTOKaJIbHOTO MaKCUMYyMa;

5) NOKaJIbHBI MAKCUMYM.

Bce oTBeThI peicTaBUTh B BUAE I€CATUYHOM 1podu ¢ TouHocThio 10 0.001, Hanpumep,

1.234.

2500

3aoaua 5. 13BecTHa npenienbHas MPOU3BOAUTENBHOCTD TpyAa MP(L) = In(L+100)°
n(L +

rac

L — 06béM Tpynozarpar. Haiitu o0bEM mpousBojicTBa ipu 00béMe Tpyao3arpar Lo=80.

OTtBeT AaTh C TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3amsaToOM.

3aoaua 6. Haiitu BTOpYIO NIpOor3BOIHYIO QyHKIMH Y = %/ X* —=5X+6 B Touxe x = -2.

OTBeT NpencTaBUTh B BUJE ACCATUUHON ApoOu ¢ TouHOCTHIO 110 0.001.

3aoaua 7. Boluucnure mnpenen (1)yHI<uI/H/IIim—“4x+9_5 .OTBeT 3anuIIuTe B BUIE
X —

Xx—4 \/_

IECATUIHON Jpodu ¢ ToUHOCTHIO 110 0.001.

3aoaua 8. Haiitu HamOombplliee W  HaWMEHBINEE 3HAYeHWE  (PYHKIIUH
f(x)=x"-5x* +7x-2 na orpeske [-1;4].

3aoaua 9. dupma pemmiia B3saTh kpeauT pazmepom 600 000 py6iieit, moramath
KOTOPBIH (OCHOBHOM JIOJT M MPOIICHTHI) HAMEPEHA PaBHOMEPHBIMH IIJIATEKaMHU B KOHIIE
Kax0T0 Mecsna. OnpenenuTh exXEeMECSYHbIC BBIIIIATHI 110 KPEAUTY TSl pa3HBIX
MIPOIICHTHBIX CTAaBOK U CPOKOB moramieHus kpeauta (ot 5% 1o 20% u ot 1 go 15 ner,
WCITOJIB3YS TAOJUITY IMOJICTAHOBKH). B OTBETE yKaszaTh pa3Mep IiaTeka 3a 4-biii Toj pu

MPOLIEHTHOM cTaBke 12%.
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o o1 b O B

2 -1 3 0 1 5 -1 3 7
-3 0 4 1 0 -3 0 4 1
3aoaua 10. Jlaunpr matpuner A=|-1 4 3 -3 1/ g B={4 8 3 -2
3 -1 -1 1 5 3 -1 -1 7
-4 8 -4 3 6 4 8 -4 3

Pemnte MaTpuuHOe ypaBHEHHE BX=4.

3aoaua 11. llpenenbHble U3ACPKKU MPEATPUITHS BRIUUCISAIOTCS 110 (OpMyJTIe
MC(q) =95-3q-0,7q°, rue g — 00bEM IPOU3BOJICTBA, & PUKCUPOBAHHBIC U3/ICPKKHU PABHBI
FC=28. Boruncnurh o61me u3aepKku rnpu oobéMe rmpousBoacTna (o=4,1. OTBET 1ath ¢
TOYHOCTBIO JI0 ABYX 3HAKOB TOCJIE 3aIATOM.

3aoaua 12. ]Ins matpui

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

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

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

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

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

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

4yrCcIeHHO pemuTh (B EXcel mm B R) MaTtpuyHOe ypaBHEHUE ¥ TPOBEPUTH PE3yIIbTaT,

BBITIOJTHUB YMHO)KCHHE MATPHUIL UCXOAHOH 3aa4u:
AX =B
3aoaua 13. HaiiTu BemecTBEHHYIO0 1 MHUMYIO YaCTH BBIPAKCHUS
(2 + 2i)?
5+ 4i

3aoaua 14. TlpuBectu KBagpaTUUHYIO (HOPMY K KAHOHUYECKOMY BHULY
f = x24-2y?+47%+6xy-4xz-8yz
3adaua 15. J|aHbl 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)
Bprauciauth 3Ha4€HUS BBIPAKEHUMN:

1. 3d+5b
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2. 2(d,b)-p—>5lpl-d
3. (@p)-b—(bp)a-Ipl-p
3aoaua 16. [Ins u3roToBieHus IByX BUJOB NPOAYKIMUA A U B ucnons3yiorcs Tpu

Buga cbipbs I, II, III. Pecypchl ChIpbs, HOPMBI €10 pacxoja Ha €AUHHULYY TPOAYKIUHA U

noytyyaeMasi IpuObLIb OT €AMHUIIBI IPOTYKIIMH 3a/IaHbl B TaOJIUIIS

Coipbe Hopwmsl pacxona Pecypcnr
A B
I 1 7 50
I 3 5 50
1 5 2 40
[TpuObLIb 40 20

OHpGI[CJII/ITI) ONTHUMAJILHBIN IIJIaH BBIITYCKA IIPOAYKIHWH U3 YCIIOBUA MAKCHUMU3AIIUN

PUOBLITH.

Ilpumepnvie meopemuueckue 60npocevl 014 NOO2OMOBKU K 3auémam

1. Tabmmunbiit porieccop MS Excel, LibreOffice Calc. Beox nanubsix u popmyn B
auerikn. PopmaTupoBaHue. /[namna3zoHsl sUeek.

2. [IpocTbie 1 CIIOXKHBIE MPOIEHTHI. BhIuncieHne HaYuCcaeHU o BKJIaJaM U BBITLIAT
M0 KpeAUTaM, IJIaH NOTalleHus] KpeauTa.

3. Tumst  pmamubix B R.  IlporpammupoBanune  mnepemenHbix. Coznanue
MOJIb30BATENbCKUX (QYHKIUH.

4. YucnoBble (QyHKIMU U crnocoObl ux 3amaHus. CpoiictBa (ynkuumit. ['padux
byHKIUH.

5. [Ipenen uncioBoi nocnenoBarebHOCTH. [Ipeaen ¢pyHky Ha 0ECKOHEYHOCTH U B
touke. CBOMCTBA IpE/IEIIOB.

6. [TepBbIii U BTOpOI 3aMeUaTeIbHBIN MPEIEIbI.

/. HenpepbiBHBIE (PYHKIIMHU U UX CBOMCTBA.

8. AcuMntoThl rpaduka GyHKIUH.

9. IlpousBognas u nuddepennran QyHKIUA OJHOW TMEPEMEHHOU. DJACTUYHOCTH
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(GyHKIUH U €€ TPUMEHEHUE.

10. ITpousBonnbie U quddepeHIranbl BEICIINX MOPSIKOB.

11. Mounotonnble ¢yHKIMU. JlokanmpHbBIN dKcTpeMyM ¢yHKIMU. HccnemoBanue
(yHKIUM HA MOHOTOHHOCTB M 3KCTPEMYMBI.

12. Bemykneie (BorHyThie) pyukmun. Toukn nepernda. MccnenoBanne GyHKIMHM Ha
BBIMYKJIOCTh U TOYKH TEeperuoa.

13. Hawubonbiiee n HauMeHbllIee 3HAUEHUS HENTPEPHIBHON (DYHKIIMU HA OTPE3KE.

14. Heonpenenennslii uHTErpan. OCHOBHBIE METOJIbl HMHTETPUPOBAHUSA: 3aMEHa
IIEPEMEHHOM, HHTETPUPOBAHUE I10 YACTSM.

15. Omnpenenennsbiii unterpain. @opmysna HetoTona - JleliOHuna u ee npuMeHeHue.
HecoOcTBeHHBIE HHTETPAIBI.

16. Matpuupsl. Onepanuu Haj Matpuniamu. Panr marpuiel. OO6paTHast MaTpuia.

17. Omnpenenurens matpulibl. CBOINCTBA U IPUMEHEHHUE ONPEAECTUTEIIEH.

18. CucreMbl TMHEHHBIX anreOpanyecKux ypaBHEHHH. PemieHue cucTeM ITMHEHHBIX
anredpandeckux ypaBHeHu metogam Kpamepa, oOpaTHoi MaTpulibl 1 MeTosioM ["aycca.

19. MHOXeCTBO peIIeHWH CHUCTEMBbI JIMHEHHBIX anreOpanyecKux ypaBHEHUH.
OnHOpOIHBIE M HEOTHOPOJHBIE CHCTEMBI.

20. Apudmerndeckrue BEKTOpHl W JUHEHHBIC ONepalid HajJ HUMH. BekTopHoe
MpoCcTpaHcTBO RN.

21. JluneitHas 3aBUCUMOCTH (HE3aBHUCHUMOCTb) CHCTEMBI BEKTOpOB. baszuc wu
pPa3MepHOCTh JIMHEHMHOTo npocTpancTBa. KoopanHatel BEKTOpa B JaHHOM Oasuce.

22. CxansipHOe npousBeAeHHe BEKTOpoB B RN. /IMMHBI BEKTOPOB U yroJI MEXy HUMU
B Rn.

23. CoOcTBeHHBIE 3HAYEHHS U1 COOCTBEHHBIE BEKTOPHI KBaAPATHBIX MAaTPHLI.

24. 3agauu TUHEHHOrO MPOrpPaMMUPOBAHUS B SKOHOMHMKE: MUHUMH3AIUS PAaCXO/0B,

MaKCHUMHU3allusia HpI/I6BIJ'II/I H Jp.; TpaHCIIOpTHAA 3ajava, 3aJa4a O Ha3HAYCHHAX.

8. IlepeyeHb OCHOBHO¥ M J0NOJTHUTEIbHON Y4eOHOI JIUTEpPaTypbl, HEOOXOAUMOI 151
OCBOCHMS JUCHMILIUHBI

OcHoBHas JMTEparypa:
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1. 3aganaeB, C.A. MaremaTtuka Ha si3pike R: yueOHuk / C.A. 3ananaeB; ®uHaHCOBBIN
yHuBepcuteT npu [IpaButensctBe PD, JlemapTaMeHT aHainW3a NAHHBIX, TPUHATHS
perieHnit 1 GuHAHCOBBIX TexHOIOTHI. — Mocksa: [Ipometeit, 2018. — 324 c¢. — Tekcr:
HenocpenctBeHubid. -To sxke: URL: Pexxum noctyma : OBC: YHuBepcuteTckas

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

obpamienust: 14.04.2022). — Tekcr : 3J€KTPOHHBIA.

2. Matematuka B Excel: yueObnuk nms By3oB / O.A.barwok, JI.B.bep3un, A.B.3010Taprok
[ np.]; mox pen T. JI. ®omuueBoii. — Mocksa: «IIpometeii», 2019. — 229 c. — Tekcr:

HETIOCPEICTBECHHBIN

JlonoiHuTE IbHAS JIUTEpaTypa:

3. Metoasl onTUMaNBHBIX pPEIICHWN B SKOHOMHUKE W (puHaHCcax. [IpakTukym: ydeOHOE
nocooue / M.A. Anekcannpona [u nap.]; noxa pea. B.M. I'onuapenko, B.1O. Ilonona. -
Mocksa: Knopyc, 2016. — Tekct : HenocpencrBeHnbid. — To xke. - 9bC BOOK.ru. -
URL: https://www.book.ru/book/919200 (mara oOpamenus: 14.04.2022). - Tekcr:

3JIEKTPOHHBIN.

4. ComonoBuukoB A. C. Marematnka B 3koHOMHKe. U.2: MaremMaTHYeCKUN aHaJIU3:
y4eOHHMK I cTyd. SKoHoMu4. criel. By30B / A.C. ConopoBHukoB, B.A.baaiiues,
A.B.bpaunos, N.I'.Illanapa. - Mocksa: ®unanck! u ctatuctka; Muadpa-M, 2003, 2005,
2007, 2011. - 557 c¢. — Tekcr : HemocpencTBeHHbIi.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara o6pamenus:

14.04.2022). - TeKCT : 37eKTPOHHBIH.

5. CononmoBuukoB A. C. Maremarnka B »dkoHomuke. Y.1: Jluneiinas anreOpa,
aHAIUTHYECKas TEOMETpPHUs W JIMHEHHOE MpOorpaMMUpOBaHUE: YYEOHHMK IS CTY.
skoHomuu. cnern. By3oB / A.C.ConomoBHukoB, B.A.babGaiinie, A.B.bpaunos,
N.I'.[llanapa - Mocksa: @unancel u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 ¢~ Texker : HemocpeAcTBeHHBIM. - To  xe. -

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

obpamenus: 14.04.2022). - TekcT : 371€KTPOHHBIN.
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9. Ilepevyennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEpHET),
HE00XO0AUMBIX /IVISl OCBOCHM S AU CIHUTIIHHBI

[Topran ®unancoBoro yuusepcurera mpu [IpaBurenscrBe Poccuiickon denepanuu

http://org.fa.ru/.

Caiit nermapramenta MmatemaTuku. http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DnekrponHas oudsmoreka ®unancoBoro ynusepcutera (Ob) http://elib.fa.ru/

DnekTponHo-0mOmmoreunas cucreMa BOOK.RU http://www.book.ru

DneKTpoHHO-0MOIMoTeYHas cuctema «Y HuBepcurerckas onomuoreka OHJIANH»

http://biblioclub.ru/

DICKTPOHHO-O0MOIMoTeYHas cucTeMa Znanium http://www.znanium.com

DNEeKTPOHHO-OMOIMOTEYHAS CUCTEMA U3IaTEIhCTBA «FOPAMT» https://urait.ru/

3JI€KTp0HHO-6I/I6JIHOTCLIHa}I CUCTEMA U3JaTCIILCTBA HpOCHGKT
http://ebs.prospekt.org/books

DJIeKTPOHHO-OMOIMOTeYHas cUcTeMa u3aTelbeTBa «Jlanby https://e.lanbook.com/

OnextpoHHas 6nbnuoreka M3narensckoro qoma «I'peGeHHUKOBY
https://grebennikon.ru/

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

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

HammonanpHas snexkrponHas oubanoreka http://H36.pd/

Pecypcrl naopmaimoHHO-aHaTUTHYECKOTO areHTCTBA MO (DMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/

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

[Taker 6a3 nannbix komnanuu EBSCO Publishing, kpynHeiimiero arperatopa
HaY4YHBIX PECYpCOB BEAYIIMX U3AaTeIbCTB Mupa_http://search.ebscohost.com

DJeKTpOHHBIC MPOAYKTHI U3aaTebeTBa Elsevier http://www.sciencedirect.com
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http://org.fa.ru/
http://elib.fa.ru/
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/

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

Nudopmarnmonno-ananutuyeckas 6a3a nanupix EMIS Global
https://www.emis.com/php/companies/overview/index

Pedepatusnas 60a3a nanusix no matemaruke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

Komnekmust Hayunsix xxypHaimo Oxford University Press
https://academic.oup.com/journals/

ProQuest: baza nanueix 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

DJIeKTpOHHAs KOJUICKIIUS KHUT M31aTeabcTBa Springer: Springer eBooks
http://link.springer.com/

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

baza naHHBIX HAyYHBIX KYpHAJOB uU3aaTenbcTBA Wiley
https://onlinelibrary.wiley.com/
MaccoBbIii OTKPBITHIN OHJIAWH-Kypc/cnermanu3anus «Microsoft Professional

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

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

MaccoBblii OTKPBITHIN OHJIANH-Kypc/crieruanu3anus « MammHHOe 00yUYeHUE 1
a”Hann3 nadaeixy / MOTU u Sunekc. —

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

MaccoBblii OTKPBITHIN OHJIAMH-Kypc/crierranu3anus “Recommender Systems”/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
MaccoBblli OTKpBITHIH OHIaMH-Kypc/cnenuranu3anus “Machine Learning”/ Stanford

University -_https://www.coursera.org/learn/machine-learning/home/welcome
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e TIpodeccronanbHbIN pecypc IO MAUTMHHOMY OOYUYEHHIO. -

https://stackoverflow.com

e [IpodeccronanbHbIil pecypc Mo MaIMHHOMY O0YYEHHUIO. -

https://stackexchange.com

e [lmatdopma 1J1s COpEBHOBAHUI 110 MaIIMHHOMY 00y4eHHnIo — WwWw.kaggle.com

10. MeTounquKne YKazaHud QJas Oﬁy‘laIOHII/IXCH 0 OCBOCHMIO JUCHHUIIJIMHDBI

Mertoauueckue ykazaHus i 00y4arolmxcs 0 OCBOCHUIO JUCHUIUIUHBI (KOMILIEKC
pEeKOMEHJAIMd W Pa3bACHCHUMN, TO3BOJSIONIUN CTYJCHTY ONTHMAJIbHBIM 00pa3oM
OpraHU30BaTh MPOIIECC M3YUCHHS YyUEOHOro MaTepHaia JUCIUILIMHBI) MPECTaBICHBl Ha

https://org.fa.ru/

11. Ilepeyenbr UHGPOPMALMOHHBIX TEXHOJOTHH, UCIOJIb3yeMbIX MPH OCYIECTBJICHUH
00pa30BaTeJIbHOI0 MpoLecca Mo JUCUUILUIMHE, BKIKYAs IepeYeHb He00X0AMMOro
MPOrpaMMHOIo odecrnevyeHns ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

11.1. KoMIIEKT JUIIEH3UOHHOTO IPOTrPAMMHOTO 00ECIICUCHHUS:

Windows, Microsoft Office; Excel, LibreOffice Calc

AnTtuBupyc Kaspersky

11.2 CoBpemeHnnble mnpodeccuoHaabHble 0a3bl MaHHBIX W WH(POPMAIIMOHHBIC
CIIPABOYHBIE CUCTEMBI:

Nudopmarnmonno-npaBosas cucrema «Koncynbrant [Lmrocy;

NudopmanmonHo-npaBoBas cucrema «l apant;

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

Cucrema komiuiekcHOro packpoitus nadopmanuu « CKPUHy -http://www.skrin.ru

11.3. CepruduiupoBanaple TPOrpaMMHBIC W amlmapaTHbIe CPEACTBa 3aIUThHI
uH(DOpMAIUU — HE TIPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM JJISI OCYLIECTBICHUA
o0pa3oBaTeJbHOIO MpoLecca 1Mo AUCHUIIMHE

I[JI?I OCBOCHHA JUCHUIIIMHBI HCO6XOI[I/IMO J1000€ BBIYHCIUTEIIHLHOE CpCACTBO —
KOMIIBIOTCD, CMapT(I)OH WK IIJTaHIICT. HpaKTI/I‘-IeCKI/Ie 3aHATHA JOJDKHBI IIPOBOAUTHLCA B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCUTCTA.
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