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1. HammeHOBaHHE THCHUIINHEI

«KOMITbIOTEpHBIN TPAKTUKYM.

2. HepequL IVIAHUPYEMBIX PE3YyJbTATOB O0CBOCHUS 06p33OBaTeJILHOl7[ NnporpamMmmal
(nepequL KOMHeTeHHHﬁ) C YKazsaHMEeM HHAUKATOPOB MHUX JOCTHMIKCHUSA H
IVIAHUPYEMBIX PE3yJabTaToB oﬁyqemm o JTHCIOMIIJIMHE

Jucuuruinaa

«KOMIBIOTEpHBIN  MPAKTUKYM»

o0OecrieunBaeT WHCTPYMEHTapUi

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

Kon HaumenoBanue HNuaukaropsbl Pe3yabTarsl 00y4yenusi (3HaHUSA,
KOMINETEHIIUN | KOMIETEeHIIuH JMOCTHKEHU S yMeHHs U BJIaJIeHNs),
KOMIeTeHI[HH COOTHECEHHBIE C
KOMIETEHI[USIMUA/MHIUKATOPAMH
JMOCTHKeHUSI KOMIIeTeH i
YK-4 CrocoOHOCTh 1. Ucnionszyer 3Hamp OCHOBHBIE METO/IbI
UCIOJIb30BATh OCHOBHBIE METOJIbI U MOJTy4eHUsl, IPECTABICHNUS,
IPUKIIATHOE CpeZACTBa MOIy4eHus, XpaHeHUs U 00pabOTKHU TaHHBIX
POrpaMMHOE MIpe/ICTaBJICHHUS,
obecrieueHue npu XpaHeHUs U 00padOTKN | Ymemp IpUMEHSITh OCHOBHBIE
pelieHun JTAHHBIX. METO/IbI MTOJTyYEHHUs, IPECTABICHUS,
po(hecCUOHATIBHBIX XpaHeHHs U 00pabOTKH TaHHBIX
3ajad.

2. leMoHCTpHpYET
BJIaJICHUE
npo¢eCcCuOHATbHBIMU
MaKeTaMu MPUKIATHBIX
MIPOTrpamMM.

3namp ipodeCcCuOHAIbHBIC TTAKETHI
MPUKIATHBIX TPOTPaMM

Ymemsp victionnb30BaTh
npo¢eCcCuOHABHBIC MTAKEeThI
IPUKJIATHBIX IPOTPaMM

3. Beibupaer

3namp NPUKIIAHOE IPOTPAMMHOE

HEOOXO0IMMOE oOecrieuenne
NIPUKJIATHOE
MPOrpaMMHOE Ymems Bo1OHpaTh HEOOXOIUMOE

obecrieueHue B
3aBUCUMOCTH OT
pelraeMoit 3a1a4u.

MIPUKIIATHOE OOECTIEYeHHE B
3aBUCHMOCTH OT PEIIaeMbIX 3a7a4

4. Ucnionb3yer
MPUKJIAIHOE
IpOrpaMMHOE
oOecnieueHue Ass
peleHHsI KOHKPETHBIX
IMPUKIAAHBIX 3aaa4.

3namp Ha3HAYCHUE MPUKIIATHOTO
MPOTPAaMMHOTO 00€CTIeUeHUS

Ymems nctionp3oBarh IMPUKIIAAHOC
IporpaMMHOC obOecrnieucHUe JII
PEIICHUA KOHKPETHBIX MPUKIAIHBIX
3aaa4




YK-15 CriocobHOCTD 1. CamocrosiTensHO 3namp 1PpPOBHIE CPEICTBA
pEJIeBaHTHO BBIOMPAET U UCIIONB3YET | OOLIEHUS, OCYIIECTBICHHUSI IOUCKA U
pelaeMbIM 3a/1a4aM | HUGPOBBIE  CPEACTBA | CO3JaHMsI KOHTEHTA B COOTBETCTBUU
UCIIOJIb30BaTh oOuIeHus, C LIeJIbI0 B3aUMO/JICHCTBUS, B TOM
UH(POPMALIMOHHBIE | OCYIIECTBISET  IOMCK | YMCIIE 7Sl OpraHU3aluyd COBMECTHOM
pecypchl U u/unu CO3/1aHUE | JEeSTeIbHOCTH.

UH(POPMALMOHHO- KOHTEHTa B
KOMMYHHKAIIIOHHBI | COOTBETCTBHM C IIEJIbIO | YMemsb UCIONb30BaTh LU(PPOBHIE
€ TeXHOJIOTUH JIIst B3aMMOJICHCTBHSI, B TOM | CPEICTBA OOIIECHUS, OCYIIIECTBICHHUS
JTOCTHIKEHUS 1IeJiel, | 4ucie Uit OpraHu3aluy | IOUCKa U CO3JaHUs KOHTEHTA B
CBSI3aHHBIX C COBMECTHOM COOTBETCTBHUH C IIEIIBIO
npoecCHOHANBHON | 1eATeIbHOCTH. B3aMMOJICHCTBUS, B TOM YHUCIIE IS
JeSITeIbHOCTBIO, OpraHu3aIi COBMECTHOU
o0OydeHueM, JIeSITENIbHOCTH.
y4acTHEM B J)KM3HM | 2. Brageer HaBbIkamu | 3Hams pa3invHbIC
oO1iecTBa U APYyruX | OpraHU3aIiH uH(GOPMaIMOHHO-
cdepax KU3HHU B3aMMO/ICHCTBHS ¥ | KOMMYHHKAIIMOHHBIE CPECTBA IS
KOMMYHHKAIIUU c | peueHust 00pa30BaTEIbHBIX U
MTOMOIIBIO npodecCHOHAIBHBIX 3a1ad.
MH(OPMALIMOHHBIX
crCTEM W/ | Ymems ucionb30BaTh pa3InuHbIe
U(POBBIX CEPBUCOB U | MH(DOPMALIMOHHO-
TEXHOJIOTHH. KOMMYHHUKAIIHOHHBIE CPEJICTBA JUIS
OcyiecTBisger moadop | peueHus 00pa3oBaTeIbHbIX U
Y IpPUMEHEHNE npodecCHOHAIBHBIX 3a1au.
Pa3TUYHBIX
MH(}OPMALIMOHHO-
KOMMYHHKAITUOHHBIX
CPEeACTB ISl pelIeHuUs
00pa3oBaTeNbHBIX U
npodeCcCHOHATBHBIX
3a/ad.

MKH-2 CnocoOHOCTb 1.JlemoHCTpUpYET 3namb MaTeMaTUYECKHE METO/IbI,
MPUMEHSITh SHAHUS pUMEHsIeMbIe B MEHE)KMEHTE.
o eee MATCMATHHCCKHX Ymems ucnonb3oBathb
METORBI AU MCTOOB, MATEMATHUECKHE METOTBI
peteHus ’
CTaHIAPTHBIX IIPUMCHSICMBIX B | IpUMEHsAEMbIE B MEHEKMEHTE.
npopeccruoHanbuprx | MCHCUKMCHTC
3amad,

UHTEPIPETHPOBATH

MOy YeHHbIE 2.Ilpumensier 3namp MaTeMaTHYECKUE METOIBI U
MATEMATHUCCKHE MaTeMaTHYECKUE MOJIETH i1 0OOCHOBAHUS IPUHSTHUS
pe3yIbTaThl METOIBI M MOJeny juis | YIPABICHUECKHX PEIICHHH.

000CHOBaHUS MPUHATHS
yIpaBIEHYECKUX
peLIeHuN.

Ymems nctionp3oBarh
MaTeMaTUYECKHE METOIBI M MOIEIIH
JUTs 0OOCHOBAHUS TIPUHSTHUS
yIpaBIEeHYECKUX PEIICHUH.




3.ConeprkaTenbHO 3Hamp METObI OTYUYEHUS
HHTEPIPETUPYET pe3yabTaTOB IIPU UCIOIB30BAHUU
pe3yJIbTarThl, MaTEMAaTHYECCKUX MOJECIICH.
IOJIy4YECHHBIE npu Ymems nurepnpeTupoBathb
HCIIO0JIb30BaHUHN pe3yabTaThl, HOIYYEHHBIE [IPA
MaTE€MaTHYECKUX HMCIOJb30BAHMH MAaTEMAaTUUYCCKUX
MOJICNICH. MOZIETICH.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHbIX POrpamMMm

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

B mpomecce wu3ydeHus AMCUUMIUIMHBI IMPOUCXOJWT  OBJIAJCHUE OCHOBHBIMU
MaTEeMaTUYECKUMHU TOHATUSAMHU, HEOOXOAUMBIMU U1 (hOPMUPOBaHUS TPO(HECCUOHATIBHBIX
KOMIIETEHIIMM BBIIYCKHHKA HalpaBiieHUs «MEHEIKMEHT», U OCBOCHUE WHCTPYMEHTOB
pelIeHns TPUKIAIHBIX MAaTEMATHYECKHUX 3a7a4 C HCIOJIb30BAaHUEM BBIYMCIHUTEIBHBIX
KOMIIBIOTEPHBIX TexHOJOruil. [Ipm 3TOM cCTyAeHTbl NpUOOPETAIOT ONBIT NPUMEHEHUS
M3y4YaeMbIX TEXHOJIOTMM B MPAKTUYECKUX 3a7adyaxX, CBSI3aHHBIX C CaMOCTOSTEIbHBIM
MMOMCKOM, OOpabOTKOW, aHAIM30M, OIEHKOW W HWHTepHperanuei npodeccuoHaIbHON
uHpopMalnu o (GyHKIMOHUPOBAHUM PA3IMUHBIX PHIHKOB M HHBIX IKOHOMUYECKUX CUCTEM;
OCYILECTBIIATh YYETHYIO, PACUETHO-AHAIMTUYECKYIO U KOHTPOJIBHYIO JNESTEIBHOCTh IIPU
00OCHOBaHMU M HUCHOJHEHUM YMNPaBICHYECKHX, MAPKETUHIOBBIX, a TaKkke (PUHAHCOBO-

SKOHOMHUYECKUX PEIICHUN Ha MUKPOYPOBHE.

4. O0beM JUCUUILIMHBI (MOAYJIs1) B 32a4€THBIX €IMHUIIAX U B AKaJIeMUYECKHUX Yacax ¢
BbIjleJIECHHEM 00beMa ayJAUTOPHOI (JIEKIMH, CEMHUHAPHI) M CAMOCTOSATEJILHOM PadoThI
o0y4yaromuxcst

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

Bup yyeOHoi1 paboThI O Bcero Cemectp 1 Cemectp 2
AMCIHUIIJINHE (B 3/e M yacax) (B yacax) (B yacax)
O01mast Tpy10€eMKOCTh 4/144 79 79
AUCIHUNJIMHBI
Konmaxkmmnasa paboma- 68 34 34
Ayoumopnuwie 3anamus
Jlexyuu - - -




Cemunapwi, npakmudeckue
pot, b 68 34 34
3anamus
CamocrosiTesibHasi padoTa 76 38 38
KontponrsHbie KonTtponbHas KonTtponpHas
Bun tekymiero KoHTposs
paboThI paboTa paboTta
Bun nmpomexxytouHoun . . .
A TP Y 3auér 3auér 3auér
aTTeCcTallu

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

Buj yye6Hoii padoThl o Bcero Cemectp 2 Cemectp 3
AMCIHMILINHE (B 3/e m yacax) (B yacax) (B yacax)
O01mast Tpy10eMKOCTh 4/144 79 79
AUCIUANJIMHBI
Konmaxkmmuasa paooma- 32 16 16
Ayoumopnuvie 3anamus
Jlexyuu - - -
Cemunapwi, npakmuieckue 32 16 16
3auamus
CamocTrosiTeibHasi padoTa 112 56 56
B TeKVILEro KOHTDOILL KonTtponbHbie KonTtponpHas KonTtponpHas
JLTERYI P paboThI pabora pabota
Brn npomesxyrounoi 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. Conepkanue TUCUMILIMHBI

Tema 1. Beeoenue ¢ MS Excel, LibreOffice Calc

Tabauunsiit nporeccop MS Excel, LibreOffice Calc; noustus kauru, aucTa, ssueiku
B MS Excel, LibreOffice Calc; anpecanust u popmarupoBaHue sueek; MaHUMYJISAIANA C
JMarna30HaMH STY€eK; TUIIbI JAHHBIX, BBOJI JAHHBIX U (JOPMYJI B TUCHKH; MTOA00p HapaMeTpa,
OpraHM3aIHsI CCHUIOK.

Berpoennnie pynkiuun MS Excel, LibreOffice Calc u ux npumenenue. DineMeHTapHbIC
¢bynkuuu. Jlormdeckue Qynkiuu. Oynkuuu nporHosuposanus (POCT, TEHAEHIIUA).
DyHKIMY TOUCKA TaHHBIX B HeKoTopoM auanazone (IIPOCMOTP, BIIP, I'TIP).



IIpocteie u cnoxubie iporieHThl. PuHancoBbie hynkuu. (I1C, BC, IUJIT, CTABKA,
KIIEP), BblunciieHre HAYUCICHUM MO BKJIaJaM U BBHIIUIAT MO KpeIUTaM, TUIaH MOTalleHus
KpeauTa.

CBojiHbIe TaOIUIIBI, KOHCOMUAALMS, PUIBTP, paciiupeHHbI GuibTp, pyHkuuu BJI.
Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R u RStudio; onucanne koHcompHOTO HHTEpdeEiica; 3arpy3Ka U aKTUBALIUSA
oubnuorex R; Tumbl naHHbIX B R M mporpammupoBaHHe IEpEMEHHBIX; 0a30BbIe
MaTemaThueckue QyHKIuH B R; co3ganue moip3oBaTeNbCckuX QyHKIM B R u
NOJIKJIFOUEHUE 0JIb30BATEIBCKUX OMOIMOTEK; JOrMUYECKHEe KOHCTPYKIUH U YCIOBHBIE
ornepaTopsl B R; criocoOb! ureHus/3anucu B R TaHHBIX pa3inyHbIX pOpMaToB.

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

YucnoBble GYyHKIIMU UX CBOMCTBA U criocoObI 3a1anus. ['padguk ¢pyukimu. CrnoxHas u
oOpatHas GyHKIIUU. XapaKTepUCTUKH (DYHKIIMI: YeTHOCTh U HEYETHOCTD, IEPUOTUIHOCTD,
MOHOTOHHOCTb, OTPaHUYECHHOCTb.

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

[Ipenen uucnoBoi mocnenoBatenbHOCTH. [Ipenen (yHkIMU HA OECKOHEUYHOCTU U B
touke. OTHOCTOpOHHHE TIpeebl. beckoHeuHO Maibie U OECKOHEYHO OO0JbInHe QYyHKIIHH.
IlepBblii 1 BTOPOM 3aMeYaTENbHBIE IPEIEIIBI.

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

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

[IpousBognass u muddepennman GyHKIUA OTHOM TMEPEMEHHOW. DIaCTUYHOCTH
byHkuM 1 ee npuMeHeHue. [Ipon3BoaHbIE BHICIINX TOPSAIKOB.

JlokanbHbId AKCTpeMyM (yHKuuU. Beimyknble (BorHyThie) (yHkiuu. Touku
nepernba. Obmas cxema uccieaoBanus GyHKIIMU U OCTpoeHus ee rpaduxa. Hanbomnsiiee
Y HaMEHbIIIee 3HAYCHHSI HeTTPEPhIBHOW (DYHKITMU Ha OTPE3KeE.

Tema 6. Yucnennoe naxosxncoenue onpeoeeHHo20 u Hecoocmeennozo unmezpania 6 R,
Excel, LibreOffice Calc
Heonpenenennslii unTerpan. OnpeneneHHbli uHterpain. ®@opmyna Hpiotona -

Jleitbanma. HecoOCcTBEHHBIE HHTETPAITHI.



Tema 7. Onepauuu ¢ KOMRIEKCHHIMU YUCIAMU U PeUIeHUE AN2eOpauiecKux ypagHeHull

KommekcHple wumcna. Pemenne anreOpamueckux ypaBHEHUH. Bwruncienue
apu(pMETHIECKUX BBIPAKCHUH.

Tema 8. Ocnosvt pazpadomku npuiosceHuil 6 UHCMPymMeHmanbhoi cpede VBA

Ocnossl s3b1ka Visual Basic for Application. Coznanue ¢ynkimii. [Tonsatue o0ObekTa.
OcHoBuble 00bekTel MS Excel, LibreOffice Calc. Makpochl: Ha3Ha4YeHHE, CO3MaHUC U
penakTupoBaHue. Pa3paboTka Monp30BaTEIbCKUX UATOTOBBIX OKOH.

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

ApudmeTrueckue BEKTOPHI M JIMHCHHBIC ONEpaluud HajJg HUMHA. BekTopHOe
npoctpancTBo R". JInHeliHas 3aBUCHMOCTH (HE3aBUCUMOCTh) CHCTEMbI BEKTOPOB. basuc u
pa3MEpHOCTh 7 BEKTOPHOTO MpOCTpaHCTBAa. KoopauHAaThl BekTOpa B JaHHOM Oaswmce.
CkansspHoe mpou3BerieHHEe BekTopoB B R". JITWHBI BEKTOpOB M yrojl Mexay HuMH B R".
Onepanuu Haa martpuuaMmu. Panr marpunel. OOpaTtHas maTpuna. PelieHne MaTpuyHbIX
ypaBHeHHM Buia AX=B.

Onpenenurenyn W WX CBoiCTBa. [IpuMeHeHwe ompenenutencii: 1) kputepuid He
BBIPOXKJICHHOCTH KBaJIPaTHON MAaTpPHIIBI; 2) HAX0XJICHUE paHTa MaTPUIIbl;, 3) HAXOXKICHHUC
00paTHOW MaTPHIIBI.

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

Pemienne cucrem nuHEHHBIX anreOpanueckux ypaBHeHH MetomaM Kpamepa,
oOpaTHoO MaTpuIlsl 1 MeTosoM ["aycca

CoOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI KBaIPATHBIX MATPHIL.

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

HaxoxaeHrne 37acTHYHOCTH M JIPYTHX MPEACITbHBIX BEJIMYHMH B MHKPOIKOHOMUKE;
33Ja4i  JMHCHHOTO MPOrpaMMHUpPOBAaHHsA B DKOHOMHKE: MHHHUMH3AINS PacXoJIOB,

MaKCHMMH3allusa HpI/I6BIJ'II/I H Jp.; TPaHCIIOPTHAA 3ajla4a, 3a1a4a O Ha3HAYCHHAX.



5.2. Yu4eOHO— TeMAaTHYECKUH MJIAH

Ounas ghopma odyuenus | Ouno-3aounas popma obyuenus

TpyaoeMKocTh B yacax
KonTakTHasi padora- Dopmbl
HaumeHnoBaHue TeM Camocr
Ne AynuTopHas pabora TeKy1Llero
(pa3neJioB) OsITeJbH
n/n Bceero | OO0m CemuHapsl, KOHTPOJISA
AUCIHILIMHBI Jlekn asi
asi, B . MPAKTUIECK patora ycneBaeMoCTH
T.4.: ue 3aHITHS
Bgeaenne B MS Excel, AynuTOpHbBIC
136 paboTHIL.
p |Bpememne B Rl gg ) gy | - 8/4 10/14 | Yuactue  m
RStudio pElleHUH 3a1a4
[TocTpoenue Ha
5 MPaKTUICCKUX
3 Epa(bHKK,TSq)yHKEIng 818 | 41 | - 411 47 | samsmasx.
LibreOffice Calc Cobeccnopasms
110 JOMAallTHUM
Brruucnenue npenena 3a[AHUSM.
g |OQymemmoB R, MSHo, ) o0 | 201 213
Excel, LibreOffice AynuropHble
Calc CaMOCTOSTENbH
BrruncieHnue 3 (S paboThL
MPOU3BOAHOMN VYyacTue B
5 | ¢pynkuuu B Touke B R, | 12/12 | 6/3 - 6/3 6/9 PCLICHUM  3a71aq
MS Excel, LibreOffice Ha
Calc MIPAKTHYECKUX
3aHATUAX.
ucnenHoe CobeceoBanus
HaX0XJICHUE 00  JOMAIIEMM
6 | OUPSRCICHNOTO M1 16116 | 86 - 8/6 8/10 | 3anaHuAM.
HECOOCTBEHHOTO
unrterpana B R, Excel, AyIUTOpHBIE
LibreOffice Calc CaMOCTOATEbH
Oneparuu c 13 paboThL.
KOMILICKCHBIMH Yuactue B
7 | umcnamu u pemenue | 4/4 2/1 - 2/1 2/3 PCIICHAH - 3a/1aq
anreOpanyecKux Ha
o IMPAKTHYCCKUX
YPaBHCHUH. 3aHATHUAX.
OCHOBBI pi13pa60T1<1/1 CobecenoBaHms
g | MPHIOXeHuH Bl g 40 ) 4/0 4/8 0 JOMAIIHUM
WHCTPYMEHTATBHOM 3QJIAHUSM.
cpene VBA
Onepanunu c AyIUTOpHBIE
MaTpuLaMu B R, i CaMOCTOATENIHH
9 Excel, LibreOffice 18/18 8/4 8/4 10/14 | PaGOTHL.
Calc Vyactue B
Pemienne CHUCTEMBI fl ZmeHHH 3anat
10 ””HGHHEX ypaB‘lf:eH“i“ 14/14 | 6/4 - 6/4 8/10 | mpaxThueckux
B > xcel, 3aHATHSIX.
LibreOffice Calc
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Pemenue npuknagHbix CobecenoBanus
SKOHOMHUYECKHUX 3a7a4 0 JOMAaIIHUM
1 B R, Exzc[el, 12112 6/3 ) 6/3 6/9 3a/IaHUSM.
LibreOffice Calc
B 1eJIoM o Cornacno
AUCLUIIIINHE y4eOHOMY
144 | 68/32 - 68/32 76/112 IUTaHy:
KOHTPOJIbHBIE
paboThI
Hroro B % 100 | 47/22 - 100/100 53/78

5.3. CoagepkaHue CeMHUHAPOB, MIPAKTHYECKUX 3aAHATHI

HaunmeHnoBaHue TeM

[lepeyeHsb BONMPOCOB /TSI 00CY KIEHUSI

®opMBbI IPOBEICHUA

(pa3nesioB) TUCHMIIHHBI HA CEMHHAPCKHX, MPAKTHYECKUX 3aHATHI
3aHATHUSAX, PEKOMEHyeMble
HCTOYHHMKU U3 pa3aeioB 8,9
(Yxa3bIBaeTcst pa3aes ¥ NOPSAKOBBIH
HOMeEp MCTOYHUKA)
Beeneune B MS Excel, | Beenenue B Excel, LibreOffice Calc, | Pemenue 3a71a4 B
LibreOffice Calc BBoxg maHHBIX W GopMyn B SYCHKH | HHTEpaKTUBHOW  (hopme,
pabouero ymcra pOBEpKa

Opranuzanus CCbUIOK. DJIeMEHTapHbIE
¢ynkuuu. Bcerpoennsle QyHkuumn MS

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

LibreOffice Calc).

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

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

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

CaMOCTOSITENIbHON paboThI
u pa3bop OIMOOK,
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

Pemmenue 3a1a4 B
WHTEPAKTUBHOU  (opme,
MIpOBEpKa

CaMOCTOSITENIbHOU paboThI
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MOJb30BaTeNbCKX (yHKIMA B R n
MOJIKITIOYCHUE MOJIb30BATEIIHCKUX
Ooubmmorex

Pexomenoyemvie ucmounuxu: [8.1.]
Tunel nansubix 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
3aJ1aHus

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

[TocTpoenue rpadukos ¢pynkmnuii B R, MS
Excel, LibreOffice Calc. ITpubarmxenHoe
BBIUHCIICHHE MOBeIeHUs (PyHKIMN BOIU3U
Touek pasppiBa B R, MS Excel,
LibreOffice Calc. I'paduueckoe
MMOCTPOCHHUE HAKJIIOHHBIX aCHMITOT B R,
MS Excel, LibreOffice Calc.
Breruncnenue npenena ¢pyakuuu B R, MS
Excel, LibreOffice Calc.
Pexomenoyemvie ucmounuxu. [8.1., 8.2.]

Pemenue 3a1a4 B
WHTEPAKTUBHOU  (opme,
poBEpKa

CaMOCTOSITENIbHON paboThI
u pazbop OIIMOOK,
BBITIOJIHEHHUE ayJIUTOPHOTO
3aIaHusI

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

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

Pemenue 3a11a4 B
UHTEpaKTUBHOW  (hopme,
MpoBEpKa

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

Brprunciienue mpou3BOAHON
¢byHkuun B Touke B R, MS
Excel, LibreOffice Calc

[TpubnmxeHHOE BBIYHCIICHHE
MIPOU3BOIHON (PYHKIIMH B 33/IaHHOM TOUKE
B R, MS Excel, LibreOffice Calc.
MOHOTOHHOCTP M TOHCK 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 uuncieHHoe
uccnenoBanue Gpynkuuu B R, MS Excel,
LibreOffice Calc
Pexomernoyemvie
8.2.,8.4., 8.5]

[8.1.,

UCMOYHUKU.

Pemenue 3agau B
UHTEPaKTUBHOU opMe,
MIpOBEpKa
CaMOCTOSITENTLHOM pabOTHI
1 pa30op omuooK,
BBITMIOJTHEHHE ayAUTOPHOTO
3a/laHus

Yucnennoe HaXO0XKIEHUE
OTIpeICIICHHOTO U
HECOOCTBEHHOI'0 HWHTErpaa
B R, MS Excel, LibreOffice
Calc

YucIeHHOE HAX0XKICHUE ONPEICIICHHOTO
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 pazbop omuooK,
BBITIOJTHEHHUE ayIUTOPHOTO
3a/laHus

Onepanuu ¢ KOMIIEKCHBIMU
YUCIaMHU u pelieHne
anredpandecKux
YPaBHEHHUHU.

KommiekcHble uncna. Pemenne
anreOpanyecKnx ypaBHEHUH.
Boruncnenue apupmerndeckux
BbIpakeHul. COOCTBEHHBIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPBI MaTPHIL.
KBagparuunbie popmsl (R). Bekropsl u

Pabota c yuebHOI
nureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHA. BeimonaHnenue
JOMAaIIIHUX 3aJIaHUi K
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neiicrBus Hax HumH (B R, MS Excel,
LibreOffice Calc).

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

KaXXJI0MYy 3aHATHIO.

OcHoBBI pa3paboTku
MIPUITOKEHUI B
MHCTPYMEHTAJIBHOW  cpele
VBA

Co3znanue makpocoB 1 pyHnkimii B VBA.
(Excel, LibreOffice Calc).

Cosznanue Gopmbl HA TIPUMEPE
sKOHOMHYECKOM 3aaaun B VBA (Excel,
LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.2]

PaGora ¢ yueOHoit
auTeparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIPOCOB I10 TEME
3aHATHS. BeIoaHeHne
JIOMAaLTHUX 3aJIaHuM K
KaXJIOMY 3aHSTHUIO.

Onepanuu ¢ maTpulaMu B
R, MS Excel, LibreOffice
Calc

Anredpa MaTpuIl, UMITOPT, SKCIIOPT
manubix U3 R B MS Excel, LibreOffice
Calc. Pexomenoyemvle ucmounuxu:

[8.1.8.2., 8.4., 8.5]

Pabota c yueOHOM
auTeparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATUsA. BeinonHeHue
JOMAaIIIHUX 3aJIaHUuH K
KKJIOMY 3aHATHUIO.

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

Pemenne MaTpuyHbIX ypaBHEHUN
(MeTomom obOpaTHO# MaTpuibl, Kpamepa,
I'aycca (B R, MS Excel, LibreOffice
Calc). DKOHOMHKO-MaTeMaTHUECKast
MO/IENIb MEKOTPACIIEBOTo OaaHca
(Mozenb «3aTpatbl-Beimmycky).
Marpuunoe ypaBuenue (B R, MS Excel,
LibreOffice Calc). JluneiiHOE
nporpamMmupoBanue  (CUMILIEKC-METO/I,
3aJjaya O TMPOU3BOJCTBE, TPAHCIOPTHAS
3aja4a M 3ajada o HaszHadyeHusax) (MS

Pabota c yuebHoi
auTeparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelonHeHne
JIOMAIIHUX 3aIaHUH K
KKJIOMY 3aHSTHUIO.

Excel, LibreOffice Calc).

Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]
Pemenue MpUKIAIHbIX | JInHeiHOe nporpammupoBanue | Pabora ¢ yuebHoii
sKOHOMHYECKUX 3aaad B R, | (Cummiiekc-mMeron, 3a/a4a 0 | nureparypoil. Pemenue

Excel, LibreOffice Calc

MIPOU3BOJICTBE, TPAHCIIOPTHAS 33a4a |
3amaya o HaszHaueHusix) (MS Excel,
LibreOffice Calc). Pexkomenmyembie
ucrouHuku: [8.3, 8.4., 8.5]

TUTIOBBIX 3a1a4. Pa3oop
BOITPOCOB I10 TEME
3aHgaTHA. Brimonmnenne
JIOMAIIIHUX 3aJaHui K
KKJIOMY 3aHATHIO

6. IlepeyeHb yueOHO-METOAMUYECKOT0 oO0ecreYeHHs IS CAMOCTOSITEIbHON pPadoThl

oﬁyqalonmxca o JTMCIUIIINHE

6.1. IlepeyeHb BONPOCOB, OTBOJAUMBIX HA CAMOCTOATEILHOE OCBOCHUE TUCHMILJIMHBI,

(¢opMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOU PA0OTHI

HaunmeHoBaHHe TeM
(pa3aesioB) IMCUMILIUHBI

Ilepeyenb BOnpocos,
OTBOJMMBIX HA
CaMoOCTOSITeIbHOE OCBOEHHUE

®opMbI BHEAYTUTOPHOM
CaMoOCTOSITeIbHOI PadoThl
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Bgenenue 8 MS Excel,
LibreOffice Calc

Jlornueckue byHKIUY.
OYHKIIMA ~ TPOTHO3UPOBAHUS
(POCT, TEHAEHILINA).
Brranciaenye HaducIeHUH 110
BKJIaJiaM U BBIILIAT I10
KpeIuTaM, TijIaH ToralieHus
KpeauTa

— Pewmenue 3amau 8 MS Excel,
LibreOffice Calc;

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

— U3Yy4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIIHUX 33JIaHUH;

- BBIIOJIHEHUE 3aJaHUI KOHTPOJIbHON

paboThl

Bgenenue B R 1 RStudio

Tune! naddeIX B R u
MIPOrPaMMHUPOBAHHE
MIEPEMEHHBIX, JIOTHUECKUE
KOHCTPYKIIUU U YCIIOBHBIE
orepaTopsl B R; crmocoOsr
YTeHMsI/3anucH B R 1aHHBIX
pa3nu4HbBIX (HOPMATOB.

— Pemenne 3amau B R;

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

— U3Yy4YEHHE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIINIOJIHEHUE JOMAILIHUX 33JIaHUH;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

[TocTpoenue rpadukos
¢byukuii B R, MS Excel,

XapaKkTepUCTUKU QYHKIIUI:
YEeTHOCTh U HEYETHOCTb,

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

LibreOffice Calc MEPUOTUIHOCTD
PHOZL ’ — paboTa ¢ TEeKCTOM JISKIIH, pa3oop
MOHOTOHHOCTS, ;
BOIIPOCOB T10 TEME 3aHSITHS;
OTPAaHUYEHHOCTb.
— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATUIO TUTEPATYPHBIX UCTOYHHKOB;
- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITUSIM;
- BBITIOJIHEHHUE JIOMAITHUX 33 aHHIA,
- BBITIOJIHEHUE 33JJaHUI KOHTPOJIBHON
paboThl
Brruncnenue npeaena beckoneuno MaJbie M | — Pemenue 3anau B R, MS Excel,
¢ynkuuu B R, MS Excel, | 6eckoHeuHO OosbIne

LibreOffice Calc

¢yukuuu. IlepBblit U BTOpOH
3amMeyvaTesIbHbIE TPEIEbl.

HenpepbiBHOCTS  pyHKIIMM B
TOYKE. Toukn paspbiBa

(GyHKIMH.

LibreOffice Calc;

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

— U3YYECHUE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBINIOJTHEHUE JOMAIIIHUX 33]IaHUM;

- BBIIIOJTHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

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

DOnacTUYHOCTh (PYHKIHMU U ee

IIPUMEHEHHUE.
Haubonbmiee u HauMeHblee
3HAYCHUS HEIPEPBIBHOU

(byHKIMHM Ha OTpE3KeE.

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

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

— HU3Y4YCHHEC PCKOMCHIOBAHHEBIX K
3AHATUIO JIUTCPATYPHBIX HCTOYHUKOB,
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- MMOJrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJaHNM;

- BBIIIOJIHEHUE 3aJJaHU KOHTPOJIbHOM

paboThI

Yucnennoe Haxoxzaenue | HeompeneneHubii  MHTErpai. | — Pemenue 3anau B R, MS Excel,
OTIpEICIIECHHOTO i1 CDOPMYJIa Hrrotona - LibreOffice Calc;
HECOOCTBEHHOI'O JletiOHu1IA.
— paboTa ¢ TEeKCTOM JISKIIH, pa3oop
unterpana B R, Excel, .
) . BOIIPOCOB I10 TEME 3aHSTHS,
LibreOffice Calc
— U3y4YCHHE PEKOMEH/I0BAHHBIX K
3aHATHIO TUTEPATYPHBIX UCTOYHUKOB,;
- MMOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYECKUM 3aHITHSIM;
- BBINIOJIHEHHE JOMAIIHUX 3a0aHUMN;
- BBINOJTHEHNE 3aIaHU KOHTPOJIBHOM
paboThl
Onepannn ¢ | Berunciienune GyHKIMH | — Pemenmue 3agad B R, MS Excel,

KOMILIEKCHBIMU YHCIIaMU U
pelieHre aiaredpanyecKux
ypaBHEHUH

KOMIIJICKCHOT'O IICPEMECHHOTI'O

LibreOffice Calc;

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

— U3Yy4YEHHUE PEKOMEH/IOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOJrOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIINIOJIHEHUE JOMAIIIHUX 33]IaHUM;

- BBIIIOJIHEHUE 3aJJaHUI KOHTPOJIbHOMN

paboThI

OcHoOBBI pa3palboTKu
MIPUIIOKEHUN B

MHCTPYMEHTAJIBHON Cpene
VBA

Ocnossl a3eika Visual Basic for
Application. Pa3paborka
TOJIb30BATEIBCKUX
JTHAJIOTOBBLIX OKOH.

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

— paboTa ¢ TEKCTOM JIEKIIHH, pa3doop
BOIIPOCOB T10 TEME 3aHSITHUS;

- UI3Yy4YCHUC PCKOMCHAOBAHHBIX K

3aHATHUIO JINTEPATyPHBIX

- IOATOTOBKA K CCMUHAPCKUM U
NPAaKTUYECKUM 3aHATHIM;

- BBIIIOJTHEHUE JOMAIITHUX 3a)1aH1/1171

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

Bekroproe npoctpanctso R".
JInHelHas 3aBUCUMOCTD
(HE3aBHCUMOCTbD) CHCTEMBI
BEKTOPOB. bazuc u
Pa3MEpPHOCTD 71 BEKTOPHOTO
MPOCTPaHCTBA.

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

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

— U3Y4YECHHUE PEKOMEHIOBaHHBIX K
3aHATHIO JTUTEPATYPHBIX HCTOYHHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JJOMAILHUX 3aJaHUN;

- BBIIIOJTHEHUE 3aJJaHUI KOHTPOJIbHOM

paboThI

Pemenne CUCTEMBI
JIMHEUHBIX ypaBHEHUN B R,

Excel, LibreOffice Calc

CoOCTBEeHHEIE
COOCTBEHHBIE
KBaJIpATHBIX MATPHIIL.

3HAYEHUs U
BEKTOPBI

— Pemenue 3agau B R, MS Excel,
LibreOffice Calc;
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— paboTa ¢ TEeKCTOM JISKIIHH, pa3doop
BOIIPOCOB 110 TEME 3aHATHS;

— U3Yy4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX UCTOYHHUKOB;

- IOATOTOBKA K CEMHUHAPCKUM U
IIPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHN;

- BBIIIOJIHEHUE 3aIaHU KOHTPOJIbHOU

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

Excel, LibreOffice Calc MHUKPOIKOHOMHMKE.
TpancnoprHas 3anada, 3axada
0 HA3HAYEHUSX.

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

— H3y4YeHUE PEKOMEHIOBAHHBIX K
3aHSATHUIO JINTEPATYPHBIX UCTOYHUKOB;

- IOATOTOBKA K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITHSIM;

- BBIIIOJIHEHUE JOMAIIIHHUX 33JIaHUMH;

- BBINIOJIHEHHUE 3aJ[aHHI KOHTPOJIbHON

paboThl

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

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

CTABKA, KIIEP, IIUIT u nip.)? Kako#i cMbIC]T UMEIOT OHU U UX apTYMEHTBHI?

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

3. UTo Takoe mpemen YuCI0BOM MOCIEeI0BAaTeILHOCTH, TIpeaAesl (PYHKIIMA B TOYKE, HA
o0eckoHeuHocTu? Kak BBIYUCHUTBH TpENes, MCHOJIb3Ysl BbIYUCIUTEIbHBIE BO3MOKHOCTHU
Excel, LibreOffice Calc /R?

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

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

6. Kakue ¢yHKIMU 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 BOTHYTBIMH Ha mpoMexyTke? Yrto
Takoe Touka nepernda ¢pynkuuu? Kak uccnenoBaTh (PYHKIIMIO Ha BBITYKIOCTh U TOYKU
nepern6a (anamutryecku u B Excel, LibreOffice Calc /R)?

8. Uro Takoe HeonpenenEHHBIA UHTETPaJ, ONpeIeIEHHBI HHTETpall, HECOOCTBEHHBIM
unTerpan? Kak BeIUCIUTE onpeaenéHHbIN/HecOOCTBeHHBIN nuTerpai B R?

9. [1o xakuM MpaBUIIaM BBITIOJHSIOTCS ONEpaIlK HaJl MaTpullaMu (apuMeTHIecKue,
TpaHcnoHupoBanue)? Uto Takoe oOpaTHast MaTpuIla U JJi1 KaKUX MaTPHI] OHA CYIIECTBYET?
Kak BBINONHUTH CIOKEHHE, BEIYUTAHUE, YMHOXKEHUE, TPAHCIIOHUPOBAHUE U HaXOXKJICHUE
obparnoit matpuisl B Excel, LibreOffice Calc /R?

10. Yto Takoe ompeaenutens maTtpuilbl? Kak HalWTu omnpenenutens MaTpuilbl B
Excel/R?

11. Yro Takoe cucrema JMHEUHBIX ajreOpandeckux ypaBHeHUH? CKOIBKO peleHHi
U B KaKuX cirydasx oHa MoxkeT umeTh? Kak permute CJIAY B Excel, LibreOffice Calc /R?

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

13. Kak ompezneneHsl NTUHEHHBIE oOMepanuy Haa apUPMETHUYECKMMH BEKTOpPaMH,
CKaJIS[PHOE TPOU3BEJICHUE BEKTOPOB, MOJYJb BEKTOpa, yroi Mexay BekTopamu? Kak
BBITIOJTHUTH JIMHEWHBIE OTEpaIlii, BBIUUCIUTh CKaJsIpHOE MPOU3BEACHUE, HAUTH MOIYJIb
BEKTOpa, HalTH yroj Mexxay Bektopamu B Excel, LibreOffice Calc /R?

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

15. Yro Takoe 3agava JuHEWHOro nporpammupoBanusi? Kak pemmuts 3amauy

nuHerHoro mporpammupoBanus B Excel, LibreOffice Calc /R?

Ilpumeput 3a0anuii KOHMPOALHBIX pabOm
3aganus Mo:kHO BRINOJIHHUTEL Kak B Excel, LibreOffice Calc, Tak u B R-studio

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

y 2 1
Haiiti Hanbonpliee 1 HauMeHbIlIee 3HAYCHUS (PYHKIIMU HA OTPE3KE [—4§ ,45].
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_ 3x+4
T =25y

2. [IpoBecTH MoOTHOE UCCIEOBAHUE U TOCTPOUTH rpaduK PYHKIUU Y = f(X) .
In(x-4)
CJx=2
3. C momotbio (MHAHCOBBIX (QYHKITUN OMPENETUTh, KAKUM JOJDKHO OBITh HaYaJIhbHOE
3HAUEHUE BKJIa/Ia MPH CIEAYIOMUX yCIOBUAX: cpok Bkiana (Kmep)— 19 mecsues, Oynyiiee
srHauenue Bkiana (bec) —128 000 py6ueii, rogoBas mporeHTHas craBka (CraBka) — 9,75%.
JIOTIOTHUTENbHBIC BIIOKCHHUS M M3BATHA HE MPOU3BOIATCA. [IpONEHTHI HAYUCISIIOTCS
exXeKkBapTajgbHO. OTBET J1aTh C ABYMS 3HaKaMU TOCIIE 3aISITOM.

Ilpumep 2

1. 3BecTHO, YTO KOMITAaHUS 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 Haau4uu, eciu ai<(, TO OH HaXOJQUTCS B ayTcopcuHre. B memsx
MHOTO(AKTOPHOTO  aHalu3a JESATENbHOCTH KOMIAHUM HEOOXOJUMO  PAacCUUTaTh
CJIEIyIOIME BBIPAKEHUS:

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 Xi, X2, ..., Xg OBUIO HCIIONB30BAHO B
KOMITAaHHH TIPU BBINOJHEHUU OCHOBHBIX 3aJad. M3BECTHO, 4TO JJI1 3TOr0 HAJI0 PELIUTh
CUCTEMY JIMHENHBIX ypaBHEHUN. OTBET JAUTE C TOYHOCTHIO JI0 IBYX 3HAKOB I1OCJIE 3aAIMSITOM.

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

18



-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  BBITTONTHEHHS ONTHMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs

peLnTh

MAaTpUIHOC YPABHCHHUC MJI OTBICKAHHWA MATPHIIbI X no 3aJlaHHBIM MaTpulam A, B u

nnaronansaoi exuanunoii 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 BOCCTAHOBIICHUS YTpAaueHHBIX IMapoJied BXOJa Ha TMOPTAl OpTaHU3aAlNN
TpeOyeTCsl HaWTH C TOYHOCTBIO JO 3 JCCATHUYHBIX 3HAKOB COOCTBEHHBIC YHCIA W
COOCTBEHHBIE BEKTOPHI

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

COOCTBEHHOrO 0asuca.

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 B3s1 B OaHke kpeauT B pasmepe 2450000 py6. Ha cpok 21 rog.
IIpouentHas craBka 11,35%. IlepuognuHocTs HaUKUCIIEHUs — pa3 B kBapTai. OnpenenuTb
CyMMY BBIIUIAT IO TpoIeHTaM 3a 44-if kBapTan u 3a 17-i rog nepuona. OTBET OKPYIIIUTE
710 KOTIEEK.

6. Ins BBIIOJIHEHUS] ONTUMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TPeOyeTcs pelnTh
CJIEYIONIYIO 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 YCIEBAEMOCTHU
COoIep)KaTrcs B COOTBETCTBYIOIIMX METOJMYECKUX pEeKOMeHaanuax Jlemapramenra

MaTCMaTHUKU.

7. ®oH OLIEHOYHBIX CPEACTB /ISl POBEAEHNsI IPOMEKYTOYHOM aTTeCTAIIUN
00y4arIuxcs no JUCUMUILIMHE

IlepeyeHb KOMIETEHIMI C yKa3aHUEM WHIWKATOPOB MX JOCTHKEHHS B IIpolecce
couepxurcs B pasgene 2 «llepedens
o0pa3oBarenbHON  MporpaMMmbl  (I€peYEHb

OCBOCHHSI 00pa30BaTeIbHON MPOrpaMMbl
IJIAHUPYEMBIX ~ PE3YJbTaTOB  OCBOCHUS
KOMIETEHIIUN) ¢ YKa3aHUEM HHAMKATOPOB UX JIOCTHXKECHHS U TUIAHUPYEMBIX PE3YyJIbTAaTOB

00y4eHUs MO JTUCHUTUIAHEY.

TunoBbie KOHTPOJILHBbIE 3aIaHNUSI UJIM MHbIE MATEPUAJIbI, HE00X0AMMBbIE JIJI1 OLIEHKHU
UHIUKATOPOB JOCTHKEHHUSI KOMIIETEHIIMH, 3HAHUHU U YMEHUM

HanmenoBan | HammenoBan PesynbTaTnl 00yyeHus TunoBble KOHTPOJILHbIE 321aHUA
ne e HHIUKATO (ymeHnust u 3HaHMS),
KOMIeTeHI[UH poB COOTHECeHHbIE ¢
AOCTHKEHUSI WHAMKATOPaMH
KOMIeTeHIIUH AOCTHKEHUS
KOMIIETEHIIUH
YK-4 Hcnonb3yer 3Hamb OCHOBHBIE METOIBI Cosnars B Excel, LibreOffice Calc
CrocoOHOCTh | OCHOBHBIE TOJTY4CHHS, AIIEKTPOHHYIO TaONIHILY,
UCIIOJIb30BATh | METOIBI U MIPEJICTABIICHHS, XPAHEHUSI | COJEPIKAIIYIO0 JTaHHBIE O Kypce €BpO
IIPUKIIATHOE CpeacTBa 1 00pabOTKH JTaHHBIX (EUR) 3a mocnemuuii mecsi (3Ty
OPOTrpaMMHOE | TIOJTyUYCHHS, UH(OPMAIIHIO MOYKHO HAWTH Ha
obecriedeHrne | MPEACTaBICHU | Ymemb NPUMEHSTH ounmansaOM caiite COepOaHka).
NPU PEIICHUN | I, XPAHEHHSI U | OCHOBHBIC METO/IbI WmmopTrpoBaTh 3TH AaHHbIC B R B
npodeccruonan | 0oOpaboTKu MOJTy4EHUS, Bujic o0ObekTa Tuna data.frame.
BHBIX 337134 JTAHHBIX. MPE/ICTABICHHUS, XPAHCHHUS
1 00pabOTKH JaHHBIX
JemoHnctpupye | 3nameo C nomotpio GUHAHCOBBIX (YHKIIMN
T BJIaJICHHE npodeccrHoHaIbHbIE Excel cocraButs mian noramenuns
npodeccroHan | makeThl MPUKIAIHBIX Kkpenuta B pazmepe 500 Toic. pyo.,
bHBIMU MpOrpamMm B3sATOrO Ha 18 Mecsres mox 16%
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naKeTaMu TOJIOBBIX (ITPOLIEHTHI HAYHUCIISIOTCS
MPUKIIATHBIX Ymemp vicnions3oBath €KEeMEeCSIYHO) U BO3BPAILLIAEMOT0
POrPaMM. npodeccnoHaIbHbIC PaBHBIMH IJIATEKAMU B KOHIIC
MaKeThl MPUKJIIAJIHBIX KaXKI0ro Mecsa.
pOrpaMm
Bribupaer 3Hamb IPUKIATHOE W3BecTHO, 4TO KOMITAaHUSI OKA3bIBACT
HEO0OXO0UMOE | IpOrpaMMHOE YCIIyTHU:
IPHKJITHOE obecrieyeHue a=(0,3,-5-9, -2 -5 2,-3,6,-4,0,
IPOrPaMMHOE 1,0,2,3,8),
obecrieueHue B | Ymems BHIOUPAThH b=(3,-20,09,-12,9,-3,-1,2,5,8, -
3aBHCHMOCTH HEOOXOMMOE NPUKIAHOE | 1 -4, 1,0, -3),
OT pemaeMoii | o0ecrieueHue B p=(54-3-2234209, -8 -4,7,-1,
3aJ1auH. 3aBHUCHUMOCTH OT 1,-2,3,4).
PeIacMeIX 3aad Jlis WX BBHINOJHEHUS TPEOYIOTCS
COOTBETCTBYMOIIME pecypcehl ai, 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
JESTEIIbHOCTH KOMIIAaHUH HEOOXOAUMO
paccuuTaTh CISAYIOIINE BHIPAKCHHS:
a) -5a+6b
b) - 3(a,b)*p + 4lp|*b
¢) - 415 +3 (b, p)*a +2(d, p)*b
Hcnonp3yer 3Hamp HA3HAUCHUEC Hmeercs nate 3aganmii - A, b, B, T, []
MPUKIaTHOE MPUKIATHOTO - 1 ATk pabotuukos — I, 11, 111, 1V, V -
MPOrpaMMHOE | IPOrPaMMHOTO JUIsl WX BbINONHEHUs. B Tabmuie
obecrieueHue obecrieueHus yKa3aHa MPUOBLIE, KOTOPYIO
JUTSI pEIICHUS obecrieunBaeT KKl U3 paOOTHUKOB
KOHKPETHBIX Ymems vicnons3oBath NPH  BBITOJIHEHUH  KaXJAOTO U3
MPUKIIATHBIX MIPHUKJIAIHOE MPOTPAMMHOE | 3a/IaHHUH.
3azad. o0ecnieuyeHue A (I L O 1 | B AVAR Y
pelIeHrs KOHKPETHBIX Y 8 30 20 |18 | 17
TIPUKJIAIHBIX 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
Pacnipenenuts 3a/laHus MEXITy
paboTHUKaMu (omHO 3a/laHue
BBITIOJTHSETCS] OJHUM YEJIOBEKOM) TaK,
4TOOBI oOmras pUOBLITH OT
BBITIOJTHEHUS 3aJlaHui ObLTa
HauOonbie. B oTBere ykasarhb
HalIeHHYI0 HanOOJIBIIYIO PUOBLI.
YK-15 Camocrositens | 3namb NUGPOBBIC BoccranoBure, kakoe KOJIMUECTBO
CrocoOHOCTh | HO BBIOUPAET U | CPENICTBA OOIICHHSI, pecypcoB x1, x2, ..., X8 ObLJIO

21




pesieBaHTHO UCTIONb3YeT OCYILIECTBIICHHS TOMCKA U | MCIIOJIb30BAHO B KOMITAHUH TIPH
pelaeMbIM U poBbIe CO3/1aHUS KOHTEHTA B BBITIOJTHEHUH OCHOBHBIX 3a]1a4.
3aauam cpeacTBa COOTBETCTBHH C IIEIIBIO W3BecTHO, UTO AJISt 3TOTO HA0
UCIIOJIb30BaTh | OOIIeHUS, B3aNMO/ICICTBUS, B TOM PEIINUTh CUCTEMY JIMHEWHBIX
MH(POPMALIMOH | OCYILECTBIISCT | YUCIE JUIS OpTraHU3aLUuU ypaBHeHmid. OTBeT gaiTe ¢
HBIE PECYpChbl | IOMCK W/WIH COBMECTHOI TOYHOCTBIO 10 AIBYX 3HAKOB TOCTIE
u CO3/1aHuE JIEATEIIbHOCTH. 3ansTon. Pe3ynbpTat nmpoBepere.
uHGOPMAIIMOH | KOHTEHTA B Ymems vicnionn3oBath 10x1-6x2-2x3  —7x5-8x6-10x7+3x8 = —
HO- COOTBETCTBUM | IU(POBBIE 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 = —
TEXHOJIOTUHU usi, B TOM KOHTEHTa B COOTBETCTBUU | 91,12
hinig: | qucie I C LIEJIbIO 2X1-5x2+6x3+8x4+3x5+ 8x6-10X7—x8 =
JOCTUKECHHS OpraHM3alyl | B3aUMOJCHCTBHUS, B TOM 469,67
N o 8X1+6Xx2-5%3 — X4+6xX5+ S5X6+5X7 —4x8 =
LeNeH, COBMECTHOM qHcIe Ui OpraHu3auu 439,52
CBSI3aHHBIX C JESITEIbBHOCTH | 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 paznuuHbIC JUis  BBINOJMHEHUS  ONTHMAIBHOTO
KHSHH HaBbIKAMU nH(OPMALILOHHO- Ou3HeC-TIIIaHUPOBAHUS Tpedyercs
obmiectsa 1 OpPraHM3aluM | KOMMYHHKAI[MOHHBIE peImTh CIIETYIOIIYIO 3ajady
Apyrux B3aMMOJICHCTB | CpeICTBa JUIsl pEIICHHUS JUHEHHOTr0 MPOrPaMMHUPOBAHHUS
cepax Ku3HI us 1 00pa3oBaTeNbHBIX U f (x1,x5)

KOMMYHHKAIHM | TpOoheCCHOHATBHBIX = 3x; + x,

¥ C IOMOIIBIO | 3ajad.

UH(POPMALINOH — max

HBIX CUCTEM Ymemsb ucnonn3oBarh 7%+ 6x; =

W/ pasInyHBIE 3x1; + 2x; <

H(POBBIX HH(POPMAITHOHHO- 4x; — x5 <1

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

TEXHOJIOTHA. CpeAcTBa /ISl pelIeHuUs X1 X0 > 0

OcyuiecTBisieT | 06pa3oBaTENbHBIX U A2 =

noa0op u npodecCuOHATBHBIX

IpUMEHEeHHe 3a/ad.

pa3IHMYHBIX

UH(POPMALIMOH

HO-

KOMMYHHKAIH

OHHBIX

CpEeICTB IS

peneHHs

o0Opa3oBaTenbH

BIX U

npodeccruonan

BHBIX 33144
IIKH-2 JlemoHcTpupye | 3namp MaTEMaTHUECKHE Haiitu B opuimanbHbIX HCTOYHUKAX
CrocoOHOCTh | T 3HAHUSA METO/IbI, TPUMEHSIEMBIC B (manpumep, B PBK) nundopmaruto o
MPUMEHSITh MaTeMAaTHYECK | MCHEIKMEHTE CTOMMOCTH MHHYTBI PEKJIaMbI Ha
MaTeMaTH4ecK | UX METOJOB, TEJEBU3MOHHBIX KaHallaX BO BPeMsI
M€ METOJIb [ | IIpHMEHsieMbIx | YMeMb HCTONb30BaATh tpancisinun UM o ¢yrboiy 3a
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peueHus
CTaHJAPTHBIX
npodeccuoHan
BHBIX 33]1a4,
UHTEPIIPETUPO
BaTh
IMMOJIYUCHHBIC
MaTeMaTH4eCcK
W€ PE3YIIbTAThI

B

MaAaTEMATHYCCKHUEC MCTOBI,

HOCJIEIHUE 5 NET.

MEHEDKMEHTE | IIPUMEHSIEMBIE B IIpoananu3upoBaTh MOJIyYCHHBIE
MEHEKMEHTE JnanHble. [IponmroctpupoBats

[IOJIy4YE€HHBIE PE3YIIHTATEI
JIMarpaMMoi.

IIpumensier 3Hnamb MaTeMaTUUYECKUE CrpyKTypHasi MaTpuiia TOProBiu

MaTeMaTH4YeCK | METOABLI U MOJEIH IS TPEX CTpaH UMEET BUL

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

MOJENHN JJIst YIIPaBIEHYECKUX PEIICHUN A=l04 04 03

000CHOBaHHUS ’ ’ '

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

ypasienyeck | MATEMaTHUECKUE METOBI

UX pelieHu

U MOJEIH JUIsl
000CHOBaHUS IPUHSITUS
yIpaBIEHYECKUX
peueHui.

(@;; - monst ToproBoro GrmKeTa,

KOTOPYIO J-asi CTpaHa TPaTUT Ha
HUMITOPT TOBAPOB M3 i-Ol CTPaHBI).
OrnpenenuTh BO3MOXKHbBIE OFOKETHI
CTpaH, MPH KOTOPBIX TOPTOBJIS
Oyzner cOalaHCUPOBAaHHOM
(6e3neduIUTHON) 7151 KaXKI0H U3
CTpaH.

CopaepxarenbH
0
UHTEPIPETHPY
€T pe3yJIbTaTHI,
MOJIyYEHHBIE
npu
HCIIOJIb30BaHU
u
MaTeMaTu4YecK
UX MOJENEN

3nams METOIbI
MOJTyYEHUS PE3YJIHTATOB
MIPY UCIIOJIB30BAHUHU
MaTEMaTHYECKUX
MoOJEIEeH.

Ymemo
HHTEPIIPETUPOBATH
pe3yIbTaThl, IOTYYEHHBIE
HpI/I HUCITIOJIB30OBAHUHN
MaTeMaTHYEeCKUX
MOJEIICH.

Kypc akuuu B 2020 roay 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
0oJiee TOUHO ONpEEIsAeT OBeIeHUE
[IEHHOM OyMaru — JIMHEWHBIN WIH
SKCIIOHEHIIMAIIBHBIN, U, IPUMEHUB
COOTBETCTBYIOLIYIO (PYyHKIIHIO,
paccuMTaTh MPEAIoIaraéMblil Kypc Ha
01.03.2021

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

—10%. JlonoTHUTEIbHBIE BIOKEHUS U U3BATUS HE TPOU3BOAATCS. [[pOLIEHTHI HAUHUCIISIIOTCS

Ilpumepul 3a0anuii 011 NOO20MOBKU K 3auemam

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

3aoaua 2. Ilnomanp mepBoro kpyra coctamisieT 760, 1uiomaab BTOPOTO Kpyra
coctasisieT 20. C momortisto nHCcTpyMeHTa [lonbop mapameTpa onpeaenuTs BO CKOJIBKO pa3

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

pEeACTaBUTh B BUJIE JECATUYHON JpoOu ¢ ToUHOCTHIO 710 0.001.

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

1) opnuHaty ToukH nepecedeHus rpaduka ¢ ocbro Oy;
2) TOUYKY JTOKaJIbHOTO MUHUMYMa;

3) JoKaNbHBIA MUHUMYM;

4) TOYKY JTOKaJIbHOTO MaKCUMYyMa;

5) NOKaJIbHBI MAKCUMYM.

Bce oTBeThI peicTaBUTh B BUAE IECATUYHOM 1podu ¢ TouHocThio 10 0.001, Hanpumep,

1.234.

2500

3aoaua 5. 3BecTHa npeesbHAS IPOU3BOJUTEIBHOCT Tpyaa MP(L) = N(L+100)°
n(L +

rac

L — 06béM Tpynozarpar. Halitu o0bEM mpousBojicTBa ipu 00béMe Tpyno3arpar Lo=80.

OTtBeT AaTh ¢ TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3amsaTou.

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. Buluucnure mnpenen (1)yHKL[1/H/IIim—“4x+9_5 .OTBeT 3anuIuTe B BUIE
X —

Xx—4 \/_

TNECATUYIHON Jpodu ¢ ToUHOCTHIO 710 0.001.

3aoaua 8. Haiitu wHamOombplliee W  HaWMCEHbBINEE 3HaYeHWE  (PYHKITUH
f(x)=x"—5x* +7x-2 na orpeske [-1;4].

3aoaua 9. dupma pemmia B3aTh kpeauT pazmepom 600 000 py6iieit, moramath
KOTOPBIH (OCHOBHOM JIOJT M MPOIICHTHI) HAMEPEHA PaBHOMEPHBIMH IIJIATEKaMHU B KOHIIE
Kax0ro Mecsna. OnpenenuTh exXEMECSYHbIC BHIIIIATHI 110 KPEAUTY ISl Pa3HBIX
IIPOIICHTHBIX CTAaBOK U CPOKOB rmoramieHus kpeauta (ot 5% mo 20% u ot 1 go 15 ner,
WCITOJIB3Ys TAaOJUITY IMOJCTAHOBKH). B 0TBeTe 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. Jlaupr 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 (OpMYyJTIe
MC(q) =95-3q-0,7q°, rue g — 00bEM IPOU3BOICTBA, & PUKCUPOBAHHBIC U3/ICPKKHU PABHBI
FC=28. Boruncnurth o011me u3aepKku rnpu oobéMe rmpousBoacTsa (o=4,1. OTBET nath ¢
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 wim B R) MaTpuyHOe ypaBHEHHE ¥ 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 KBaapaTUUHYIO (HOPMY K KAHOHUYECKOMY BHUILY
f = x24-2y?+47%+6xy-4xz-8yz
3adaua 15. 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)
Bpruncnuth 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 BUJIOB NPOAYKIMUA A U B ucnons3yiorcs Tpu

Buaa cbipbs I, II, III. Pecypchl ChIpbs, HOPMBI €10 pacxoja Ha €AUHULLY TPOAYKIUHA U

noytyyaeMasi IpuObLIb OT €IMHUIIBI IPOTYKIIMH 33/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 nanubix u gopmyn B
auerikn. PopmaTupoBaHue. /[namna3zoHsl sUeeK.

2. [IpocThie U CIIOXKHBIE MPOIEHTHI. BhIuncieHne HaYucaeHU o BKJIaJaM U BBITLIAT
M0 KpeAuTaM, IJIaH NOTalleHus] KpeauTa.

3. Tumst  mamubix B R.  IlporpammupoBanne  mnepemenHbix. Coznanue
MOJIb30BATENbCKUX (QYHKIUM.

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

5. [Ipenen uncioBoi nocnenoBareabHOCTH. [Ipeaen ¢pyHkru 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 auddepennran QyHKIUA OJHOW TEPEMEHHOW. DJIACTUYHOCTH
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(YHKIUH U €€ IPUMEHEHUE.

10. ITpousBonnbie U quddepeHIranbl BEICIINX MOPSIKOB.

11. Mounotonnble ¢yHKIMU. JlokanmpHBIN SKcTpemMyM ¢yHKIMU. HccmemoBanue
(YyHKIMM HA MOHOTOHHOCTB M 3KCTPEMYMBI.

12. Bemykneie (BorHyThie) hyukmuu. Toukn nepernda. MccnenoBanne GyHKIMHM Ha
BBIMYKJIOCTh U TOYKH Teperuoa.

13. Hawmbonbiiee n HauMeHbllIee 3HAUEHHS HENTPEPHIBHON (DYHKIIMU HAa OTPE3KE.

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

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

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

17. Onpenenurens matpuiibl. CBONCTBA MU IPUMEHEHHUE ONPEAECTUTEIEH.

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

19. MHOXeCcTBO peIIeHUH CHUCTEMBbl JIMHEHHBIX anreOpanyecKux ypaBHEHUH.
OnHOpOIHBIE U HEOTHOPOJHBIE CHCTEMBI.

20. ApudmMerndeckrue BEKTOpHl W JUHEHHBIC ONEpaliyd HajJ HUMH. BekTopHoe
MpoCTpaHcTBO RN.

21. JluneitHas 3aBUCUMOCTH (HE3aBHUCHMOCTb) CHCTEMBI BEKTOpOB. baszuc wu
pPa3MepHOCTh JIMHEHMHOTro npocTpancTBa. KoopanHatel BEKTOpa B JaHHOM OasHuce.

22. CxansipHOe Nnpou3BeAeHHe BEKTOpOoB B RN. /IMMHBI BEKTOPOB U yroJI MEXLy HUMHU
B Rn.

23. CoOcTBeHHBIE 3HAYEHHS] 1 COOCTBEHHBIE BEKTOPHI KBaAPATHBIX MAaTPULI.

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

MaKCHUMH3allusia HpI/I6BIJ'II/I " Jp.; TpaHCIIOpTHAA 3ajava, 3aJa4a O Ha3HAYCHHUAX.

8. IlepeyeHb OCHOBHO M J0NOJTHUTEIbHON Y4eOHOI JIUTEPaTypbl, HEOOXOAUMOI 1151
OCBOCHMS JUCHMILIUHBI

OcHoBHas JMTEparypa:
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1. 3aganaeB, C.A. Marematuka Ha si3bike R: yueOHuk / C.A. 3ananaeB; ®uHaHCOBBIN
yHuBepcuteT npu [IpaButensctBe PD, JlemapTaMeHT aHanW3a NAHHBIX, TPUHATHS
perieHuit 1 GuHAHCOBBIX TexHOOTHI. — Mocksa: [Ipometeit, 2018. — 324 c¢. — Tekcr:
HenocpenctBeHubid. -To sxke: URL: Pexxum noctyma : OBC: YHuBepcuterckas

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

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

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

HETIOCPEICTBECHHBIN

JlonosiHUTEIbHAS JIUTEpPaTypa:

3. MeToasl onTUMaNBHBIX pPEIICHWN B SKOHOMHUKE W (puHaHcax. [Ipaktukym: ydeOHOE
nocooue / M.A. Anekcannpona [u np.]; noa pea. B.M. I'onuapenko, B.1O. Ilonogra. -
Mocksa: Knopyc, 2016. — Tekct : HenocpenctBennbii. — To xke. - 9bC BOOK.ru. -
URL: https://www.book.ru/book/919200 (mara oOpamenus: 14.04.2022). - Tekcr:

3JIEKTPOHHBIN.

4. ComonosuukoB A. C. Marematnka B 3koHOMHKe. U.2: MaremaTHYecKUN aHaJIU3:
y4eOHHMK JJ1s1 cTyd. 3KoHoMu4. criel. By30B / A.C. CononoBHukoB, B.A.baGaiiues,
A.B.bpaunos, N.I'.Illanapa. - Mocksa: ®unanck! u cratuctuka; Muadpa-M, 2003, 2005,
2007, 2011. - 557 c¢. — Tekcr : HemocpenacTBeHHbIH.- 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,
aHAIUTHYECKash TEOMETpPHUS W JIMHEHHOE MpOorpaMMHUpOBaHUE: YYEOHHMK IS CTY.
skoHomud. cner. By3oB / A.C.ConomoBHukoB, B.A.babGaiinie, A.B.bpaunos,
N.I'.llangpa - MockBa: @unancel u cratuctuka; MHOPA-M, 2003, 2005, 2006, 2007,
2011. - 384 c— Tekcr : wHemocpeAcTBeHHBIM. - To  xe. -

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

obpamenus: 14.04.2022). - TekcT : 31€KTPOHHBIN.
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9. Ilepevyennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHET),
HE00XO0AUMBIX VISl OCBOCHM S AU CIUTLIUHBI

[Topran ®unancoBoro yuusepcurera mpu [IpasurenscrBe Poccuiickon denepanuu

http://org.fa.ru/.

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

DnekrponHas oudimoreka dunancoBoro ynusepcutera (Ob) http://elib.fa.ru/

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

DneKkTpoHHO-0MOIMoTeYHas cuctemMa « Y HuBepcurerckas ononuoreka 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 U31aTCIILCTBA HpOCHeKT
http://ebs.prospekt.org/books

DJIeKTPOHHO-OMOIMOTEeYHas cHcTeMa u3aTelbeTBa «Jlanpy https://e.lanbook.com/

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

JlenoBas onnaitn-oubOroTeka Alpina Digital http://lib.alpinadigital.ru/

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

HanmonanpHas snexkrponHas oubanoreka http://H36.pd/

Pecypcol 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

PedepatuBnas 60a3a nanusix nmo matremaruke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

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

ProQuest: basza nannbsix 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 M3/1aTeabcTBa Springer: Springer eBooks
http://link.springer.com/

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

ba3za naHHBIX HAyYHBIX KYpHAJIOB U3aaTeabcTBa 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/crieruanu3aus « MalmmHHOe 00y4YeHUE 1
a”Hann3 naHaeixy / 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 OHJIaMH-Kypc/cnenuanu3anus “Machine Learning”/ Stanford

University -_https://www.coursera.org/learn/machine-learning/home/welcome
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e TIpodeccroHanbHbIN pecypc O MAITMHHOMY O0YYEHHIO. -

https://stackoverflow.com

e [IpodeccronanbHbIil pecypc Mo MaIMHHOMY 00YYEHHUIO. -

https://stackexchange.com

e [lmatdopma 11 COpEBHOBAHUH 110 MaIIMHHOMY 00y4eHHI0 — WWw.kaggle.com

10. MeTounqecm/le YKazaHud QJas oﬁyqamumxcﬂ 0 0OCBOCHMIO JUCHUIIJIMHDBI

Metoauueckue ykazaHus i1 00y4yarolmxcsl 0 OCBOCHUIO JUCHUIUIUHBI (KOMILIEKC
pEeKOMEHJAIM W Pa3bACHCHUMN, TO3BOJSIONIUN CTYJACHTY ONTHMAJIbHBIM 00pa3zoM
OpraHU30BaTh MPOIIECC M3YUCHHS YUESOHOro MaTepHaya JUCHUILIMHBI) MPECTaBICHBl Ha

https://org.fa.ru/

11. Ilepeyenbr UHGPOPMALMOHHBIX TEXHOJOTHH, UCIOJIb3yeMbIX MPH OCYIECTBJICHUH
00pa30BaTeJIbHOI0 MpoLecca Mo JUCUUILUIMHE, BKJIKYAS IepeYeHb He00X0AMMOro
MPOrpPaMMHOI0 odecrneyeHns ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIIeKT JUIIEH3UOHHOTO IPOTrPAMMHOTO 0OECIICUCHHUS:

Windows, Microsoft Office; Excel, LibreOffice Calc

AnTtuBupyc Kaspersky

11.2 CoBpemennble mnpodeccuoHadbHble 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 komiuiekcHOTo packpoitus nHdopmanuu « CKPUHy -http://www.skrin.ru

11.3. CepruduiupoBanaple TPOrpaMMHBIC W amnmapaTHbIe CPEACTBA 3aIUThHI
uH(pOpMAIUU — HE TIPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JJIf1 OCYIIECTBJICHUA
o0pa3oBaTeJbHOIO MpoLecca 1Mo AUCHUIINHE

I[JI?I OCBOCHHA JUCHMIIIMHBI HGO6XO,[[I/IMO J1000€ BBIYHCIUTEIIFHOE CpCACTBO —
KOMIIBIOTCD, CMapT(I)OH WK IIJTaHIOICT. HpaKTI/I‘-IeCKI/Ie 3aHATHA JOJDKHBI IIPOBOAUTHLCA B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCUTCTA.
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