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1. HaumeHoBaHue THCHUILINHEI

«udposas marematuka Ha si3b1ke R u Excel».

2. [lepeyeHb MIAHUPYEMBIX Pe3YJbTATOB OCBOCHHSI 00Pa30BaTeIbLHOM MPOrPaMMBbl
¢ YKa3aHUeM MHIUKATOPOB MX JOCTHKEHNUS M IJIAHMPYEMBbIX pPe3yJbTaTOB 00y4YeHus!

o JTUCHHUIIIMHE

Huctunmaa «lludpoBas marematuka Ha s3eike R u Excel» oOecneunBaer
WHCTpYMeHTapuii hopmMupoBanus cieayromux kommnerenmnmii: YK-4, [TKH-3

Kon HanmenoBanue HNuaukaropsl PesyabTaTnl 00yyeHus (3HAHUS,
KOMIIeTEeHIIUH KOMIIeTeHIIUH AOCTUKEHU S yMeHHs U BJIaJIeHNs),
KOMIIETEeHIIM U COOTHECEHHBIE C
KOMIIeTeHIIUSIMU/MHAUKATOPAMH
AOCTHKEHUS] KOMMEeTEeH Uit
YK-4 Croco0HOCTH 1. Ucnons3yer 3namb OCHOBHBIC METOIbI
UCIIOJIb30BATh OCHOBHBIE METOJIbI 1 MOJTyYEHUsI, IPEICTABICHUS,
MPUKIIATHOE CpeICTBa MOJTYUYCHHUS, XpaHeHus: U 00pabOTKHU TaHHBIX
POrpaMMHOE MIPE/ICTABJICHHSI,
obecrieueHne npu XpaHEeHHs ¥ 00paboTKH | Ymemb npuMEeHSITH OCHOBHBIC
perieHnu TAHHBIX. METO/IbI TTOTYYCHHUSI, TPEICTABICHHSI,
po¢eCCHOHATBHBI XpaHEeHHsS U 00pabOTKH TaHHBIX
X 3a/1a4.
2. leMoHCcTpHpYyeT 3namsb nipoecCHOHATHHBIE TTAKETHI
BJIa/ICHUE MPUKJIAHBIX TPOrpaMM
npodeccunoHaTbHBIMH
MakeTaMu IPUKIATHBIX | YMemp MCTIOIb30BaTh
MIPOTPaAMM. npodeccroHaNbHBIC TAKEThHI
MPUKJIAJHBIX TPOrpaMM
3. BeiOupaet 3namb NPUKIIAAHOE IPOTPaMMHOE
HeoOXoauMoe oOecrieuenne
MIPUKIAIHOE
MIpOrpaMMHOE Ymems Bo10UMpaTh HEOOXOAMMOE
obecrnieueHue B MPUKJIAIHOE 00ECIICYCHIE B
3aBHCHUMOCTH OT 3aBHCHMOCTH OT PEIIaeMbIX 3a7a4
pelaeMon 3a1a4u.
4. Vicnonb3yer 3namp Ha3HAUYCHHE MPUKIIATHOTO
MPUKIaHOE MPOrpaMMHOTO oOecreueHus
MPOrpPaMMHOE
obecrniedeHue Ass Ymemp vicnons3oBaTh NpUKIIATHOE
pelIeHrs KOHKPETHBIX | MPOTPaMMHOE O0ecTieueHre st
MPUKJIAIHBIX 3a/ay. pelIeHrs KOHKPETHBIX MPUKIIAIHBIX
3aaq
IIKH-3 Croco0HOCTH 1. IIpoBomutr cOop, | 3Hamb MaTEMaTHIECKUE METO/IBI,
OCYIIECTBIISATh 00paboTKy U | IPUMEHSEMbIC B MEHEKMCHTE.
cOop, 00pabOTKy U | CTATUCTUYECKUMA aHATH3
CTaTUCTUYECKUN JaHHBIX JUIS PELIeHUs Ymemp vicnions3oBaTh
AHATN3 TAHHBIX, (DHHAHCOBO- MaTeMaTH4YeCKHE METOIbI,
IPUMEHSTH SKOHOMMYECKHUX 3amay. | MPUMCHACMbIC B MCHEIDKMEHTC.
MaTeMaTHYeCcKue




METOBI I
pereHus
CTaHJApTHBIX
po¢eCCHOHATBHBI
X (puHaHCOBO-
IKOHOMHUYECKUX
3amad,
UHTEPIPETHPOBATH
MOJIYYCHHBIC
pe3yIbTaThl

2. ®opMynupyer

MaTeMaTHYECKUE
MMOCTaHOBKH
(bUHAHCOBO-
3KOHOMHUYCCKHX 3ajad4,
MEPEXOIUT oT
AKOHOMHYECKUX
MOCTAaHOBOK  3a/a4 K
MaTeMaTN4YCCKUM
MO/IEIISIM.

3namb MaTeEMaTUYECKUE METOABI U
MOJIEJIN 711 OOOCHOBAHUS MPUHATHS
YIIPaBJICHYECKUX PELICHUMN.

Ymemp uctionb3oBaTh
MaTeMaTUYeCKUE METOJIBI M MOJICTH
It 0OOCHOBAHMSI IPUHSATHUS
YIIPABJICHYECKUX PEUICHUM.

3. CucTeMHO MOIXOIUT

3namp MCTOABI IMMOJIYUCHHUA

K BBIOOPY | PE3yJBTATOB MPH UCIOIH30BAHUHU
MaTeMaTHYeCKHUX MaTeMaTHYECKUX MOJIETIEH.
METOIOB "

MH(OPMAIIMOHHBIX Ymemp vnTepnpeTpoBaTh
TeXHOTOrUil jurst | PE3YIBTAThL, MOy YCHHBIC K
peleHns  KOHKpeTHpix | HCTIOb30BAHHI MaTEMATHYECKUX
(unancoBo- MOZCIICH.

HKOHOMHYECKHUX 33/1a4 B

npodeCcCuOHATBHON

o0acTH.

4. Amnanuzupyert | 3name Moaenu GUHAHCOBO-
pe3yNIbTaThI SKOHOMMYECKHUX 33/a4 U JIelaTh Ha
UCCIIEIOBaHUS UX OCHOBE KOJIMUECTBEHHBIEC U
MaTeMaTHYeCKHX KaueCTBEHHbBIE BBIBOJIBI.

Mozene  (hUHAHCOBO-

SKOHOMMYECKUX 3ajau
)41 aciaacT Ha ux
OCHOBaHUU
KOJIMYCCTBCHHBIC n
KAueCTBEHHBIC BBIBOJIbI
U PCKOMCHIAAIMH 11O
MPUHATUIO (PUHAHCOBO-
AKOHOMHYECKUX
pELICHHUIA.

Ymems ncnionp3oBarn MOICIHN
(bHHaHCOBO-BKOHOMquCKHX 3aga4 1u
J€J1aTh Ha UX OCHOBEC
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC
BbIBObI.

3. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucrunmaa «[{udposas maTtematnka Ha si3bike R m Excel» otHocutes k [uxmy

MaTeMaTUKHU U MHPOpMaTUKK HanpaBieHus noAroroBku 38.03.01 «OxoHoMuKay (JI71s1 Bcex

00pa30BaTeNbHBIX IPOTPaAMM).

B nmpouecce wu3ydeHus OUCHUIUIMHBI

IMpOoUCXOoaAUT OBJAACHHUC OCHOBHBIMH

MAaTEMAaTHYCCKHUMHU ITOHATHAMU, HCO6XO,HI/IMBIMI/I JJIIs1 q)OpMI/IpOBaHI/IH HpO(i)CCCI/IOHaJILHBIX

KOMHGTCHHI/Iﬁ BBIITYCKHHMKA HaIIpaBJICHWA <<3KOHOMI/IK3>>, U OCBOCHHUC HWHCTPYMCHTOB

PEUICHUA MPUKIAAHBIX MATEMATHYCCKUX 3aJdad C HCIIO0Jb30BAHUCM BbIYHMCIUTCIbHBIX
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KOMIIBIOTEPHBIX TEXHOJOrHil. IIpM 3TOM CTyAeHThl NPUOOPETAIOT OMNBIT MPUMEHEHUS
MU3Y4aeMbIX TEXHOJOTMH B IPAKTUYECKUX 3a/adax, CBSI3aHHBIX C CAMOCTOSTEIbHBIM
MOUCKOM, O0OpaOOTKOM, aHaNIM30M, OLIEHKOW M HHTEpHpeTanueil npodeccuoHalIbHON
nH(popManuu o (yHKIMOHUPOBAHUM PA3IMYHBIX PHIHKOB U MHBIX YKOHOMHUYECKUX CHUCTEM;
OCYILECTBIIATh YYETHYI0, PACUETHO-AHAIMTUYECKYIO U KOHTPOJIBHYIO AECATEIBHOCTH IpU
O00OOCHOBaHMM W HCIOJHEHUH YIPABICHUYECKUX, a TaKkke (PUHAHCOBO-3KOHOMHYECKUX

pPELIEHN HA MUKPOYPOBHE.

4. O0beM JUCHUILINHBI (MOAYJIsI) B 32a4E€THBIX ¢IMHUIAX U B AKAJIeMUYECKHUX Yacax ¢
BbIIeJICHHEM 00beMa ayAMTOPHON (JIEeKIMH, CEMHUHAPBI) K CAMOCTOSITEIbHON PadoThI

00y4aromuxcs

Ounas gpopma ooyuenusn, 2021 2.n. u m.o.

Buna yueOHoii padoTsl mo Bcero Cemectp 1 Cemectp 2
AMCHUIJIMHE (B 3/e M yacax) (B yacax) (B yacax)
Oo01mast Tpy10eMKOCTh 4/144 7 7
AUCHUILINHBI
Koumaxmmnasn paboma- 68 34 34
Ayoumopnbuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuueckue 68 34 34
3auAmus
CamocrosiTesibHasi padoTa 76 38 38
B TEKVILICI0 KOHTDONS KoHnTpoabHbie KonTpoabHas KonTpoabHas
JLTERYI p paboThHI pabota paborta
Brx pomexyrouroi 3auér 3auér 3auér
aTTecTaluu
Ouno-3aounasn gpopma odoyuenus, 2021 2.n. u m.o.
Buj yueOHoit padoThl 1o Bcero Cemectp 1 Cemectp 2
JUCHMIIJINHE (B 3/e 1 yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTb 4/144 52 92
AUCHUILIUHBI
Koumaxkmmnasn paboma- 50 16 34
Ayoumopnbuie 3anamus
Jlexyuu - - -
Cemunapul, npakmuueckue 50 16 34
3auamus
CamocrosiTeibHas padoTa 94 36 58
B TeKVILICI0 KOHTDONS KonTposbHbie KonTponbnas KonTponbnas
JLTERYH P paboThI pabota pabota
Bux npomexcyrouroi 3auéT 3auéT 3auét
aTTecTaluu




5. Conep:kanve AUCUMILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaMm (pa3aejiam)
AUCUMILUIUHBI C YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUI0B YUeOHbIX
3aHATHH

5.1. Coaep:kanue JTUCUUIINHBI

Tema 1. Beeoenue ¢ MS Excel

Tabmuunsnii nporteccop MS Excel; monsatus xuurw, nucra, sueiitku B MS Excel,;
aapecanus 1 popMaTUpPOBAHUE AUEEK; MAHUITYJISIUU C AMANa30HaMU SIY€€K; TUIIbI JAHHBIX,
BBO/JI JaHHBIX U (GOPMYJI B STUYCHKHU; TOAOOD MapaMeTpa, OpraHu3aIis CChUIOK.

Berpoennsie dynkiuun MS Excel u ux npumeHenue. DiieMEHTapHblEe (QYHKIUU.
Jlornueckue ¢ynkiuu. Oynkuun nporHoupoBanus (POCT, TEHIAEHIUA). ®Oyukiun
MOMCKa JaHHbIX B HeKoTopoM nuanazone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cnoxubie porieHTh. @unancoBwie pynkuuu. (I1IC, BC, IUIT, CTABKA,
KIIEP), BerunciieHue HaYMCIEHUN N0 BKJIAJaM U BBIILJIAT MO KPEIUTaM, IUIaH MOralieHus
KpeJInTa.

CBojiHbIC TAOJUIIBI, KOHCOMUAAIMS, QUIBTP, paciiupeHHbId GunbTp, GyHkiuu b1,
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; omnmcanume konconpHOTO wuUHTEpdeiica; 3arpy3ka u
akTUBalus OnOMoTek R; Thbl 1aHHBIX B R 1 nmporpaMmupoBaHue epeMeHHbIX; 0a30BbIe
MareMmatuueckne GyHKmuM B R; co3ganume monb3oBartenbCkux GyHKIUA B R wm
MOJKIIIOYCHUE TOJIb30BATEILCKUX OUOIUOTEK; JIOTMUYECKUE KOHCTPYKIIMU M YCIIOBHBIC
ornepaTopsl B R; criocoOsl uyTeHust/3anucu B R 1aHHBIX pa3iuyuHbIX (OPMATOB.

Tema 3. Ilocmpoenue cpagpuxos pynxyuii ¢ R, MS Excel.

UucnoBele (PyHKITMU UX CBOMCTBA U cIocOObI 3aanus. [ paduk ¢pynkiuu. CroxHas
u oOparHas (QyHKuU. XapaKTEepUCTUKU (PYHKIUH: YETHOCTh M  HEUYETHOCTD,
MEePUOJUIHOCTh, MOHOTOHHOCTh, OTPAaHUYEHHOCTb.

Tema 4. Bviuucnenue npeoena ¢pynkuyuu ¢ R, MS Excel.

[Ipenen uncnoBoi nocnenoBatenbHocTU. [Ipenen GyHkmuy Ha 6ECKOHEYHOCTH H B
touke. OTHOCTOPOHHUE TIpeesbl. becCkoHeuHO Mable U1 0€CKOHEYHO OOoJbIINe (PYHKIIUH.
ITepBbIit 1 BTOPOY 3aMevaTEIbHbIE IPEAEIIBL.

HenpepoiBHOCTh QPyHKIIMU B Touke. Touku pa3pbiBa pyHKIUU. CBONCTBA (PYHKIUH,
7



HEIPEPBIBHBIX HA OTPE3KE. AcuMnToTsl rpaguka QyHKIUY.
Tema 5. Bvtuucnenue npouzeoonoit ynkyuu ¢ mouxe ¢ R, MS Excel

[IpousBonnas u nuddepeHnuan QyHKIUH OJHOW MEPEMEHHOW. DIaCTUYHOCTH
¢GyHKIMM U ee npuMeHeHue. [I[pon3BoAHbIE BBICIINX MOPSIKOB.

JlokanbHblil 3KkcTpemMyM (QyHKuuu. Boimykibie (BorHyTthie) ¢yHKUIuu. Touku
neperu6da. Ob1as cxeMa rccieaoBanus GyHKIUU U TocTpoeHus ee rpaduka. Haubonbiiee
Y HallMEHbIIee 3HAUEHHsI HENTPEPHIBHON (DYHKIIMU HA OTPE3KE.

Tema 6. Yucnennoe naxosxncoenue onpeodeeHHo20 u HecobOcmeenno2o unmezpana 6 R,
Excel
Heomnpenenennpiii unterpan. OnpeneneHubld uHTerpan. ®opmyna HerotoHa -

JleitOnuna. HecoOcTBeHHBIE HHTETPATIBI.

Tema 7. Onepayuu ¢ KOMNIEKCHBIMU YUCAAMU U PeuieHue a12edpauiecKux ypagHeHuil

Kommnekcuple uyucna. Pemenwe anredpandeckux ypaBHEeHM. Bwruncinenue
apu(METUIECKUX BBIPAKECHUM.
Tema 8. Ocnoswl pazpabomku npunoIHceHuil 8 uHcmpymeHmaavhoi cpede VBA

OcHoBsl s3b1ka Visual Basic for Application. Co3nanue ¢pynkuumii. [lonsarue oobexra.
OcHoBubie 00bekTHI MS Excel. Makpochl: Ha3HaueHHE, CO3JaHUE W PEIAKTUPOBAHHE.
Pa3zpaboTka moib30BaTENbCKUX TUATIOTOBBIX OKOH.
Tema 9. Onepayuu c mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOPHl W JIMHEWHBIE Olepalud HaJad HUMHU. BekTtopHOe
npocTpaHcTBO R". JIuHeliHas 3aBUCUMOCTb (HE3aBUCUMOCTh) CUCTEMBI BEKTOPOB. baszuc u
pPa3MEpHOCTh 7 BEKTOPHOTO mpocTpaHcTBa. KoopauHatel BekTopa B JaHHOM Oasuce.
CkansipHO€ MpOU3BENCHHE BEKTOPOB B R". /INMHBI BEKTOPOB M YroJl MEXAy HUMHU B R”.
Onepanuu Hag matpunamu. Panr matpuiel. OOpaTHas maTpuiia. PerieHne mMaTpuyHBIX
ypaBHeHul BUa AX=B.

Onpenenurenn U ux cpoiicTBa. [IpuMeHenue omnpenenutenei: 1) xkpurepuili He
BBIPOXKJACHHOCTU KBaJPATHON MaTpUIIbl; 2) HAXOXKEHUE paHra MATPUIIbI; 3) HaXO0XKIEHUE

00paTHOM MaTpULIBI.



Tema 10. Pewvenue cucmemul auneiinvix ypaenenuii 6 R, Excel

Pemiennie cucrem JMHEHHBIX anreOpanuyeckux ypaBHEHHM MetojaMm Kpamepa,
oOpaTHOM MaTpuIlbl 1 MeToI0M [aycca

CoOcTBEHHBIE 3HAYEHUSI U COOCTBEHHbBIE BEKTOPHI KBAIPATHBIX MATPHII.
Tema 11. Pewenue npuxkinaouvix Ikonomuueckux zaoay 6 R, Excel

Haxoxnenue 3macTUYHOCTH U JPYTUX MNPENESIbHBIX BEIUYUH B MUKPOIKOHOMHUKE;
3a/layd  JIMHEMHOro MpOrpaMMHMpPOBAaHUS B 3KOHOMHKE:

MUHUMU3AIUS  PacXoJOB,

MaKCUMU3AIHsI MPUOBLIN U Jp.; TPAHCTIOPTHAS 3a/1a4a, 3a7a4a O Ha3HAYCHUSIX.

5.2. Y4eOHO — TEeMATHYECKHHA ILJIAaH

Ounasn popma odyuenusn / Ouno-3aounan gpopma odoyuenusn

TpyaoeMKocTh B yacax
AynuTopHasi padora

HaunmeHnoBanme Cemuna
No 3aHATHS B
TeM (pa3aesioB) 061 pHI,

Jlexn MHTEPAKTU
AUCHHUIINHBI as, B IIPaKTH
T un BHBIX

YECKHe
dopmax
3aHATUA

DopMbI
TeKyILIero
KOHTPOJIA

yCIeBaeMocCTH

Camoc
TOSATE
bHas
padora

Bcero

Beenenne B MS

Excel 30 14/11 —

14/11 14/11 16/19

Beenennie B R u
RStudio

[Toctpoenue
rpapuKoB
¢byukumii B R, MS
Excel
Brruncienue

4 | npenena QyHKIHA 4 2/1 - 2/1 2/1

18 8/6 - 8/6 8/6 10/12

8 4/1 - 4/1 4/1 4/7

AynuTopHbIe
CaMOCTOSATENIbHbIC
paboTel. YuacTue B

2/3

B R, MS Excel

Brruncnenue
MIPOU3BOAHOMN
(yHKIMH B TOYKE B
R, MS Excel

12

6/3

6/3

6/3

6/9

YucaeHHOE
HaXO0XICHUE
OTIPENICTICHHOTO |
HECOOCTBEHHOI'O
uHTEerpajsa B R,
Excel

16

8/6

8/6

8/6

8/10

Onepanyu C
KOMIIJICKCHBIMHA
YHUCIaMHU u

2/2

2/2

2/2

2/2

pelleHnH 3a7a4 Ha
MNPaKTHYECKUX
3aHATHSIX.
CobecenoBaHus 10
JIOMAIITHAM
3aIaHUsM.




pelieHue
anredpandecKux
YPaBHEHHUH.

OcHOBBI
pa3paboTKu
MIPUITOKEHU I B
HHCTPYMEHTAIBLHO
i cpene VBA

4/2

4/2

4/2

4/6

Oneparuu C
MarpuriamMmu B R,
Excel

18

8/8

8/8

8/8

10/10

10

Pemenne cucremer
JIMHEMHBIX
ypaBHeHUd B R,
Excel.

14

6/5

6/5

6/5

8/9

11

Pemienne
MIPUKJIATHBIX
SKOHOMHUYECKHUX
3aga4d B R, Excel

12

6/5

6/5

6/5

6/7

B LEJIOM o
AUCIHUITIIINHEC

144

68/50

68/50

68/50

KonTposibHbie

76/94
paboThI

Htoro B %

100%

5.3. Coaep:kanue ceMUHAPOB, IPAKTHYECKUX 3aHATHI

Ounasn popma odyuenusn

HaunmeHoBaHHe TeM
(pa3aesi0B) AMCUMILIUHBI

IlepeyeHb BONPOCOB Il 00CYKIEHU S
HAa CEMHUHAPCKHUX, MPAKTHYECKHUX
3aHATHSAX, peKOMEH/1yeMble
HCTOYHUKU U3 pa3aeios 8,9
(yka3pIiBaeTcsl pasaes U NOPsiAIKOBbIH

HOMep HCTOYHHUKA)

®opMbI IPOBEACHUS
3aHATHH




1. Beenenue B MS Excel

Bsemenne B Excel, BBog maHHBIX u
dbopmyn B ssueiiku pabouero JucTa
Opranuzanus CCbhUIOK. OJIEMEHTapHBIE
¢byukaun. Bcerpoennsie pyHkmuu MS
Excel m ux mnpumenenue. Jlornueckue
¢bynkiuu. OYHKIUU TPOTHO3UPOBAHUS.
(Excel).

OYHKIMS MOMCKA JaHHBIX B HEKOTOPOM
mnanazone (IIPOCMOTP, BIIP, TI'TIP)
[IpocTeie ¥ CIIOXKHBIE  IPOLEHTHI.
@®unancoeie pynkuuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBomHple  TaONMUIBI,  KOHCOJHJIAIMS,
bunsTp, pacIIMpeHHbBIN bunsTp,
¢ynkuuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
@ynkuun nporunosuposanud. (MS Excel).
OyHKIHS TIOUCKA JTaHHBIX B HEKOTOPOM
nuanazone (IIPOCMOTP, BIIP, TI'TIP)
(MS Excel).

duHAHCOBBIC byHKIIH (OCILIT,
[MPTUIT, OBIIAOXO/J, OBLIIJIAT).
(MS Excel). [1nan norameHus Kpeaura.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

Pemenue
WHTEPAKTUBHOMN
MpOBEpKa
CaMOCTOSTEIIbHONW PaOOTHI
u pazbop OIINOOK,
BBITIOJTHEHUE ayJUTOPHOTO
3a/laHus

3a1a4 B
dopme,

2.BBenenue B R u Rstudio

VcranoBka R u RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akTHBanMsa OuOmmorek R; 0a3oBble
MatemaTtnueckue GpyHkuuu B R.
Co3zanue Mmonb30BaTEIbCKUX (QYyHKIIUHA B
R u mnoxakiaioueHHe MOJIb30BATEIbCKHUX
OUOJIHOTEK.

Pexomernoyemvie ucmounuru:[8.1]

Tuns! nansbix B R. 3aganue BEKTOpoB

(RStudio).
VYCIOBHBIE OMEPAaTOpHl W  ONEpaTophbl
nukia B R (RStudio).

Pexomenoyemvie ucmounuxu:[8.1, 8.4.,
8.5]

Pemrenue 3a1a4 B
WHTEPAaKTHBHOW  (opme,
MpOBEpKa

CaMOCTOSITENIbHONW paboThI
" pazbop ommOoK,
BBITTOJIHEHUE ayAUTOPHOTO
3a7aHus

3.Iloctpoenne  rpadukoB
¢yukuuii B R, MS Excel.

[TocTpoenue rpadukos ¢pynkmmii B R, MS
Excel. IlpubnmxeHHOE  BBIYHCICHUE
nmoBefeHNuss (GYHKIMA BOJIM3M  TOUYEK
paspeiBa B R, MS Excel. I'papuueckoe
MIOCTPOCHHUE HAKJIOHHBIX aCHUMMTOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenue 3a1a4 B
WHTEPAaKTHBHOW  (opme,
MpOBEpKa

CaMOCTOSITENIbHONW paboThI
" pazbop omMO0K,
BBITTOJIHEHUE ayAUTOPHOTO
3a7aHus
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4.Brrunciaenue npeaena
¢byukaum B R, MS Excel.

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

Pemenue 3anau B
WHTEpPaKTUBHOU (popme,
MpOBEpKa
CaMOCTOSATEIIbHON PaboThI
1 pazdop ommoOoK,
BBITTOJIHEHUE ayIUTOPHOTO
3a/laHus

5.Borancienne
MPOU3BOHON (YHKLIHUU B
touke B R, MS Excel

[TpubnmxenHoe BBIUKCJICHHE
MIPOU3BOIHON (PYHKITMH B 33JJaHHOM TOUKe
B R, MS Excel.

MOHOTOHHOCTP ¥ TOHCK JIOKAJbHBIX
skctpemyMoB ¢yHkuuu B R, MS Excel
UucieHHOe UCCIe0BAHUE BBIMYKIOCTH
(yHKIMH ¥ TIOUCK €€ TOYeK reperunda B R,
MS Excel.

[lonHoe  uwncneHHoe
¢ynkuuu B R, MS Excel
Pexomenoyemvle ucmounuxu:[8.1,
8.4., 8.5]

HUCCIIENOBAHUE

8.2,

Pemrenue 3agau B
WHTEPAaKTHUBHOU (hopMme,
poBepKa
CaMOCTOSITENIHON PabOTHI
1 pa30op ommooK,
BBHITIOJTHEHHUE ayAUTOPHOTO
3aJaHHsI

6.YucinedHoe HaXO0XXICHUE

UnciieHHOe HaxO0X/ICHUE OTPEICTICHHOTO

Pemrenue 3agau B

OIIPEAEIIEHHOTO U | 1 HeCOOCTBEHHOT0 MHTErpaia B MS MHTEPaKTHUBHOHN (Qopme,

HecoOcTBeHHOTO WHTerpana | Excel MPOBEPKA

B R, MS Excel Pexomenoyemvie ucmounuxu:[ 8.2, 8.4., | camoctosTenbHOU pabOThI

8.5] 1 pa30op ommooK,

BBITTOJIHEHUE ayIUTOPHOTO
3aJaHHsI

7. Onepannn ¢ | Kommuiekcusle uncna. Pemenue Pabora ¢ yueOHoii

KOMIUIEKCHBIMHM YHUCJIaMH U | alreOpandecKux ypaBHEHUH. nuteparypoil. Pemenue

pemieHne  anreOpandeckux | Beruncienue apupmeTnyeckux TUNOBBIX 3a7a4. Pa3bop

ypaBHEHUH. Beipakenuii (B R, MS Excel). BOITPOCOB T10 TEME

Pexomenoyemvie ucmounuxu:[8.1, 8.2,
84.,8.5]

3aHATUS. BeIosHeHne
JIOMAIIIHUX 3aJIaHUH K
KaXJIOMY 3aHSTHUIO.

8. OcHOBBI  pa3pabOTKH
IIPUIIOKEHUN B
WHCTPYMEHTAJIBHOU  Cpele

VBA

Coznmanne makpocoB u pyHkiuii B VBA.
(Excel).

Coznmanne GpopMbl Ha MpUMeEpe
skoHOMHUYecKoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabota c yuebHoO
aureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHui K
KaXJ0OMY 3aHATHIO.

9. Onepaiuu ¢ MaTpUIIaMHU B
R, MS Excel

Anrebpa MaTpHI], UMIIOPT, IKCIIOPT
manHelXx U3 R 8 MS Excel.

CoOcTBeHHBIE 3HAYEHNS U COOCTBEHHEBIC
BEeKTOpPHI MaTpull. KBanparuuusie hopmbl
(R).

BexTopsr u aeiictBust Hag HumH (B R, MS
Excel).

Pexomenoyemvie ucmounuxu: [8.1, 8.2,
84., 8.5]

Pabota c yuebHOI
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHui K
KaXJOMY 3aHATHIO.
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10.  Pemenue  cucrembl
JIMHEMHBIX ypaBHEHHN B R,
MS Excel.

PemreHnne MaTpu4yHbIX ypaBHEHUN
(meTomom oOpaTHOM Matpuiibl, Kpamepa,
l'aycca (B R, MS Excel). Dxonomuko-
MareMaTh4yeckas MoJeib
MeXOoTpacieBoro 6amanca (MoIemnb
«3arpaTsl-Beimyck»). Matpuanoe
ypaBHenue (B R, MS Excel).
I'paduaeckuii MmeToxa pereHus 3amnaq
JMHEWHOTOo mporpammupoBanus (B R, MS
Excel).

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

Pabora ¢ yueOHoii
nuteparypoil. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOITPOCOB I10 TEME
3aHsTHs. BeinoiHeHHE
JIOMAIIIHUX 3aIaHUuH K
KaXXJIOMY 3aHSTHUIO.

11.Pemenne  mpuKIagHBIX
3KOHOMMYECKHUX 3a7ad B R,
MS Excel

JIuneitHoe mporpaMMUpOBaHUE
(Cumnekc-meTos, 3a1a4a o
MIPOM3BOJICTBE, TPAHCTIOPTHAS 3a/1a4a U
3anmava o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuku: [8.3, 8.4.,
8.5]

Pabota c yuebHoO
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHUuN K
KaXJOMY 3aHATHIO.

Ouno-3aounas gpopma odyuenusn

HauMeHnoBanue teM

IlepeyeHb BONPOCOB Il 00CYKIEHUSI

®DopMbI IPOBEACHUS

(pa3aesi0B) AMCUMILIUHBI HAa CEMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH
3aHATHSAX, peKOMEH/1yeMble
HCTOYHUKU U3 pa3aeios 8,9
(yka3pIiBaeTcsl pa3aes U NOPsiAIKOBbIH
HOMep HCTOYHHUKA)
1.BBenenue B MS Excel Beeaenne B Excel, BBoa manneix u | Pemenue 3a1a4 B
¢dbopmy B siueiiku pabouero aucra UHTEPaKTUBHOH  ¢opme,
Opranuzanusi CChUIOK. DJIEMEHTapHBIE | MPOBEpPKa

¢ynkuuu. Bcerpoennsie ¢ynkumu MS
Excel m ux npumenenue. Jlormueckue
¢ynkuun. OyHKIUH MPOrHO3UPOBAHMSL.
(Excel).

OyHKIHS TIOUCKA JNaHHBIX B HEKOTOPOM
nuanazone (ITIPOCMOTP, BIIP, TI'TIP)
[Ipoctble ¥ CJHOXHBIE  NPOLIEHTHI.
®unancoseie ¢pynknuu. (I1C, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
@ynkuun nporuosuposanud. (MS Excel).
OyHKIMS TOUCKA JaHHBIX B HEKOTOPOM
muanazone (ITPOCMOTP, BIIP, I'TIP)

(MS  Excel). ®unancoBble QGyHKIHH
(OCIUIT, IPIUIT, OBAOXO/,
OBUIIIJIAT). (MS  Excel). [Ilnan

MOTAIlICHUs KPEAUTA.
Pexomenoyemvie ucmounuxu. [8.2., 8.4.,

CaMOCTOSITENIbHONW paboThI
" pazbop ommOoK,
BBITTOJIHEHUE ayAUTOPHOTO
3a7aHus
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8.5]

2.Beenenune B R u RStudio

VcranoBka R u  RStudio; omnmcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akTHBanMsa OubOimmorek R; 0a3oBble
Matemarnueckue pynknun B R. Co3nanue
MOJIh30BaTEIbCKNX (GYHKIMH B R m
MOIKJTFOUEHUE MOJIb30BATEIBCKUX
OnOIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunsl nansbIX B R. 3aganue BeKTOpoB
(RStudio). YcnoBHsbIe onepaTops! 1
oneparopsl 1ukiIa B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemrenue 3a1a4 B
WHTEPAaKTHBHOW  (opme,
MpOBEpKa

CaMOCTOSITENIbHONW paboThI
" pazbop ommOoK,
BBHITIOJTHEHUE ayJUTOPHOTO
3a/laHus

3.IToctpoernne  rpaduxoB
¢bynxamii B R, MS Excel.

[Toctpoenue rpaduxos ¢pynkimii B R, MS
Excel.  I[IpuGmmkeHHOE  BBIYHCIICHHE
noBeAeHUsT (QyHKUUH BOJIM3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOCHHE HAKJIOHHBIX acUMITOT B R,
MS Excel.

Brruucnenue npenena gpynkmuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1., 8.2.]

Pemenue
WHTEPAKTUBHOMN
MpOBEpKa
CaMOCTOSTEIIbHONW PaOOTHI
u pazbop OIINOOK,
BBITIOJTHEHUE ayJUTOPHOTO
3a/laHus

3a1a4 B
dopwme,

4. Brlaucnenue npeaena
¢ynkuuu B R, MS Excel

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

Pemrenue 3amaq B
WHTEPAaKTHBHOW  (opme,
MpoOBEpKa

CaMOCTOSITENIbHONW paboTHI
" pazbop ommO0K,
BBITTOJIHEHUE ayAUTOPHOTO
3a7aHus

5.Berancienue
MPOW3BOTHON (PYHKIIMU B
touke B R, MS Excel

[Tpubnmxennoe BBIUHCIICHHE
MIPOU3BOTHON (DYHKIIMH B 3aJaHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTb U TOHCK
JIOKQJIBHBIX IKCTpeMyMOB (hyHKIMU B R,
MS Excel UYwucinenHoe wucclienoBaHue
BBIMYKJIOCTH (DYHKIIMH W TIOUCK €€ TOYCK
nepern6ba B R, MS Excel. Ilonnoe
YHCIICHHOE HCClIeIoBaHNe (QYHKIMH B R,
MS Excel
Pexomenoyemvle
8.2.,84., 8.5]

UCMOYHUKU.

/8.1,

Pemenue 3anau B
WHTEpPaKTUBHOU popme,
MpOBEpKa
CaMOCTOSATEIILHON paboThI
1 pazdop ommooK,
BBITIOJIHEHUE ayIUTOPHOTO
3a/laHus

6.YucinedHoe HaxXO0XICHUE

UuciieHHOe HaxO0X/ICHUE OTPEICTICHHOTO

Pemrenue 3agau B

OIIPEAEIIEHHOTO U | 1 HeCOOCTBEHHOTr0 MHTErpaia B MS WHTEPaKTHUBHOHN (Qopme,

HecoOcTBeHHOTO WHTerpana | Excel MPOBEPKA

B R, MS Excel Pexomernoyemvie ucmounuxu: [8.2.,8.4., | caMmocTosTenbHOU pabOTHI

8.5] 1 pa30op ommooK,

BBITTOJIHEHUE ayIUTOPHOTO
3aJaHHsI

7.0nepauuu ¢ | Kommuiekcusle uncna. Pemenue Pabora ¢ yueOHoii

KOMIUIEKCHBIMHM YHCJIaMH U | alreOpandecKuX ypaBHEHUH. nuteparypoil. Pemenue

pemieHne anreOpandeckux | Beruncienue apupmeTnyeckux TUNOBBIX 3a7a4. Pa3bop

YpaBHEHU. BhIpakeHH. COOCTBEHHBIC 3HAYCHHS 1 BOIIPOCOB 10 TEME
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COOCTBEHHBIE BEKTOPBI MATPHIIL.
Ksagparuunsie popmel (R). BekTopsr u
nericteus Hax HuMu (B R, MS Excel).
Pexomenoyemvre ucmounuku: [8.1., 8.2.,
84.,85]

3aHATUS. BeImosHeHne
JIOMAIIIHUX 3aJIaHUuH K
KaXXJIOMY 3aHSTHUIO.

8.OcHOBBI pa3paboTku
IIPUIIOKEHUN B
WHCTPYMEHTAJIBLHOU  Cpele
VBA

Coznmanne makpocoB u pyHkiuii B VBA.
(Excel).

Coznmanne GpopMbl Ha MpUMeEpe
skoHOMHUYecKoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabota c yuebHoO
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHUuN K
KaXJOMY 3aHATHIO.

9.0nepauuu ¢ MaTpuLaMu B
R, MS Excel

Anrebpa MaTpHIl, UMIIOPT, SKCIIOPT
nmauebeix U3 R B MS Excel.
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,
84.,8.5]

Pabora ¢ yueOHoii
nuteparypoil. Pemenue
TUIOBBIX 3a7a4. Paz6op
BOITPOCOB I10 TEME
3aHsTHs. BeinosiHeHHE
JOMAIIIHUX 3aJIaHUH K
KaXJIOMY 3aHSTHUIO.

10.Pemienne CHUCTEMBI
JIMHEWHBIX YpaBHEHHH B R,
MS Excel.

Pemenne MaTpuyuHbIX ypaBHEHUM
(MeTomoM oOpatHoii MaTpuIsl, Kpamepa,
l'aycca (B R, MS Excel). Oxonomuxko-
MaTeMaTH4eCcKas MOJIeTh
MEXOTpaciaeBoro damanca (MOENb
«3aTpatsl-Biyck»).

Marpuunoe ypaBaenue (B R, MS Excel).
JIunelinoe [IpOrpaMMUPOBAHUE
(Cumruiekc-mMeTo, 3amaya 0
MPOU3BOJICTBE, TPAHCIIOPTHAS 3aja4a U
3amavya o HazHadyeHusx) (MS Excel).
Pexomenoyemvie ucmounuxku: [8.1.,8.2.,
8.4, 8.5]

Pabota c yuebHoO
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHUuN K
KaXJ0MY 3aHATHIO.

11.Pemenne  mpuKIagHBIX
3KOHOMMYECKHUX 3a7ad B R,
Excel

JIuneitHoe mporpaMMUpOBaHUE
(Cummekc-meTos, 3a1ada o
MIPOM3BOJICTBE, TPAHCTIOPTHAS 3a/1a4a U
3anmava o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHo
nureparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3z6op
BOIIPOCOB I10 TEME
3aHATHA. BemonHnenue
JIOMAaIITHUX 3aJIaHUuN K
KaXJOMY 3aHATHIO.

6. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecHeYeHUsl IJIsi CAMOCTOSATEbLHOH PadoThl

00y4aromuxcsi Mo JMCUUIJINHE

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOAITEJIbHOE OCBOCHUE TUCUMUILIUHBI,

(opMBbI BHEAYTUTOPHOI CAMOCTOSATEIBLHO PadoThI
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HauMeHoBaHHe TEM
(pa3aesioB) QM CHUTIIUHBI

Ilepeyenb Bonpocos,
OTBOAHMMBIX HA
CaMOCTOAITEIbHOE OCBOCHHE

DopMbI BHEAYAUTOPHOM
CaMOCTOSITe/IbHOM PadoThI

Beenenue 8 MS Excel

Jlornueckue byHKIHH.
OyHKIUU MPOTHO3UPOBAHUS
(POCT, TEHAEHLIA).
Brerunciaenue HadMCICHUM 110
BKJIaJaM H  BBIIIIAT 1O
KpeauTaM, IUIaH TIOTallleHUs
KpeauTa.

— Pemenne 3amau 8 MS Excel;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3doop
BOIIPOCOB 10 TEME 3aHATHS;

— U3y4YeHHE PEKOMEH/I0BAHHBIX K
3aHSATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aIaHUi;

- BBIIIOJIHEHUE 3aJaHuI

KOHTPOJIbHOW PabOThI

Bgenenue B R u RStudio

Tuns! jaddex B R n
MpOrpaMMHUPOBaHUE TIEPEMEHHBIX,
JIOTUYECKUE KOHCTPYKITUH U
YCIIOBHBIE OIIEpaTophl B R;
CIIOCOOBI YTEHMSI/3aIiCH B R
JTAHHBIX Pa3IUYHBIX (HOPMATOB.

— Pemrenne 3a7a4 B R;

— paboTa ¢ TEeKCTOM JISKIHH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHS,

— U3y4YCHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHCHHE JOMAIIHUX 3aaHUMH;

- BEIIIOJIHEHHE 3aJaHu

KOHTPOJIbHON paboThI

[TocTpoenue rpadukon
¢yukuuii B R, MS Excel

XapakTepucTUKu QyHKIIAN:
YCTHOCTh U HCUCTHOCTD,

— Pemenue 3agau B R, MS Excel;
— paboTa ¢ TEeKCTOM JISKIIHH, pa3doop

NEPUOIUYHOCTh
PHOZ ’ BOIIPOCOB 110 TEME 3aHATHUA,
MOHOTOHHOCTb,
OTPAHHYEHHOCTD. M3y4YeHUE PEKOMEHJOBAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HMCTOYHHKOB;
- IOJrOTOBKAa K CEMUHAPCKUM H
MPaKTUYECKUM 3aHATUSIM;
- BBIIIOJIHEHUE JOMAIIHUX 33JIaHUH;
- BBIIIOJIHEHUE 3aJaHu
KOHTPOJIbHOW PabOThI
Beruncnenue npezaena beckoneyno MaJble U | — Pemenue 3a1au B R, MS Excel;
¢byukaun B R, MS Excel OECKOHEYHO OospIne

¢yukuuu. IlepBblit u BTOpOH
3aMeyaTeNbHbIC TIPEJICITBL.
HenpepeiBHOCTS  (DyHKIMH B
TOYKE. Touku pa3pbiBa
GyHKUIHN.

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

— U3y4YCHHE PEKOMEH/IOBAHHBIX K
3aHATHIO TUTEPATYPHBIX
HCTOYHUKOB;

- MOATOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHATHSIM;

- BRITIOJTHEHUE JOMAITHUX 3aJIaHHH;

- BEIIIOJIHEHME 3aJaHui

KOHTPOJIbHOW PabOThI

Beruncnenue
MPOU3BOIHON (DYHKIIMU B

DOnacTUyHOCTh (QYHKIMM U €€
IIPUMEHEHHUE.

— Pemenue 3agau B R, MS Excel;
— paboTa ¢ TEeKCTOM JISKIIHH, pa30oop
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touke B R, MS Excel

HauOoiibliee W HauMeEHbIlIEE
3HAYCHUS HEMPEPhIBHOW (DYHKIIMN
Ha OTpe3Ke.

BOITPOCOB 11O TCMC 3aHATUA;

— U3y4YCHHE PEKOMEH/IOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHCHHE JOMAIIHUX 3aJaHUMH;

- BEIIIOJIHEHME 3aJaHuI

KOHTPOJIbHON paboThI

YuciaeHHoe HaxOXXIEHUE
OMPEIETICHHOTO 51
HECOOCTBEHHOT'O
uHTerpaia B R, Excel

Heonpenenennuslii  uHTErpa.
dopmyna Herorona -
JletiOHMIA.

— Pemenue 3agau B R, MS Excel;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOIIPOCOB 10 TEME 3aHATHS;

— U3y4YCHHE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHSIM;

- BBIIIOJIHCHHE JOMAIIHUX 3aJaHUMH;

- BEIIIOJIHEHME 3aJaHui

KOHTPOJIbHON paboThI

Onepanun c
KOMITJICKCHBIMH YNCIIAMH U
peleHne anredpanyecKux
YpaBHEHUI

Boruncnenue byHKUIMI
KOMITJIEKCHOTO TIEPEMEHHOTO

— Pemenue 3agau B R, MS Excel;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOIIPOCOB 10 TEME 3aHATHS;

— U3y4YeHHE PEKOMEH/I0BAHHBIX K
3aHSATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aIaHHUi;

- BBIIIOJIHEHUE 3aJaHU

KOHTPOJIbHOW PabOThI

OcHoBBI pa3paboTku
MIPUJTOKEHU I B
MHCTPYMEHTAJILHOU Cpene
VBA

OcHoBbl sa3bika Visual Basic for

Application. Pa3zpaboTka
II0JIB30BATCIIbCKUX JAUAJIOTOBBIX
OKOH.

— Pemrenue 3amau B R, MS Excel,;

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

- U3yYCHHUE PEKOMEHIOBaHHBIX K

3aHATHIO TUTEPATypPHBIX

- MOJITOTOBKA K CEMUHAPCKUM H
MPAKTUYCCKUM 3aHATUAM,

- BBITIOJIHEHHUE JIOMAITHUX 3aJIaHHUH

Onepauuu ¢ MaTpullaMu B
R, Excel

BexTopHoe nmpocTpancTso R".
JInnelinas 3aBUCHMOCTD
(HE3aBHCUMOCTb) CUCTEMBbI
BeKTOpOB. basuc u pazmepHocTs n
BEKTOPHOI'O MTPOCTPAHCTBA.

— Pemrenue 3amau B R, MS Excel,;

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

— U3y4YCHHE PEKOMEH/IOBAHHBIX K
3aHATHIO TUTEPATYPHBIX
HCTOYHUKOB;

- MOJIrOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHATHSIM;

- BRITIOJTHEHHE JOMAIIIHUX 3aJIaHHH;

- BEIIIOJIHEHME 3aJaHui
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KOHTPOJIbHOH paboThI

Pemenne CHUCTEMBI
JIMHEWHBIX YpaBHEHUH B R,
Excel.

CoOcCTBEeHHEBIE
COOCTBEHHEIE

3HA4YCHHUA n

KBaJIPaTHBIX MATPHII.

BEKTOPBI

— Pemenue 3agau B R, MS Excel;

— paboTa ¢ TEeKCTOM JISKIIHH, pa3oop
BOIIPOCOB 10 TEME 3aHATHS;

— U3y4YeHHE PEKOMEH/I0BAHHBIX K
3aHSATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aIaHHi;

- BBIIIOJIHEHUE 3aJaHu

KOHTPOJIbHOW PabOThI

Pemienue MPUKJIATHBIX
SKOHOMHYECKHX 3a1a4 B R,
Excel

Haxoxxnenue

NIaCTUYHOCTH U
ApYTUX MpPENeNbHBIX BEIMYUH B
MHUKpPO3KOHOMUKE. TpaHcropTHas
3ajaya, 3a/1a4a O Ha3HAUYEHUSX.

— Pemrenue 3amau B R, MS Excel,;

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

— U3y4YeHHE PEKOMEHI0BAHHBIX K
3aHSATHIO JTUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JJOMAITHUX 3aIaHHUI;

- BBIIIOJIHEHUE 3aJaHuI

KOHTPOJIbHON pabOThI

6.2. Ilepeyennb BONPOCOB, 321aHUI1, TeM JIS MOATOTOBKH K TEKYyIIeMYy KOHTPOJIIO

Ilpumepnuie 6onpocwvt K KOHMPOALHBIM padomam

1. Kak paborarot punancossie ¢pynkiuu B Excel (IIC, bC, CTABKA, KIIEP, ITJIT

u 11p.)? Kakoil CMBICT UMEIOT OHM U UX apTyMEHTHI?

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

3. Urto Takoe mpeen YUCIOBOM MOCIEA0BATEILHOCTH, TIpeea (YHKIIMU B TOUKE, Ha

O0eckoneunoctn? Kak BBIUHCIUTH npeaci, HUCIOJIb3ysSA BBIYHUCIHUTCIBHBIC BO3MOKHOCTH

Excel/R?

4. Yro Takoe acumnroTa rpaduka pyHkuuu? Kak HalTH acCUMITOTHI (aHATUTUYECKH

u B Excel/R)?

5. Yrto takoe mpousBogHas ¢yHKuuu? Kak BBIUMCIUTH MPOU3BOJIHYIO C MOMOIIBIO

dhopmyit uncienHoro auddepeHnupoBaHus?
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6. Kakue (yHKIMN Ha3pIBalOTCS MOHOTOHHBIMU Ha NMpoMexyTke? UTo Takoe Touka
JOKaJIbHOTO 3KcTpeMyMma (QyHkuuu? Kak uccinenoBarts (yHKIHIO Ha MOHOTOHHOCTb U
AKCTpeMyMbl (aHanuTuyecku U B Excel/R)?

7. Kakue (yHKIMM Ha3bIBAIOTCS BBIITYKJIBIMU U BOTHYTBIMH Ha IpPOMEXyTke? UTo
Takoe Touka neperunda ¢ynkuuu? Kak vccnenoBaTh (YHKIHIO Ha BBITYKJIOCTh M TOYKU
neperu6a (ananutuyecku u B Excel/R)?

8. Uro Takoe  HEONpENCNEHHBIM  WHTErpaja,  ONpeACIEHHbIA  HMHTErpa,
HecoOCTBeHHBINH uHTerpan? Kak BBIYMCIUTH OMpeeEHHBIN/HECOOCTBEHHBIN WHTETpal B
R?

9. Ilo kakuM npaBUIIaM BBITIOJHAIOTCS ONEpaliii HaJl MaTpullaMu (apudmeTriecKue,
TpaHcrioHupoBaHue)? Uto Takoe oOpaTHast MaTpULIA U I KAKMX MaTPHI] OHA CYIECTBYET?
Kax BBINOJIHUTH CIOKEHUE, BHIYMTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE W HAXOXKJICHUE
oOpartHoi#t matpuisl B Excel/R?

10. Yto Takoe ompeaenuTenb MaTpuilpl? Kak HallTH omnpenenuTenb MaTpUlbl B
Excel/R?

11. Yrto Takoe cuctemMa JTUHEHHBIX anredpandeckux ypaBHEHHUN? CKOJBKO PEIICHUIMA
U B KaKuXx ciiydasx oHa MoxkeT umetb? Kak pemmts CJIAY B Excel/R?

12. Kak pemmts MatpuuHoe ypaBHeHue Buga AX=B mwm XA=B B Excel/R?

13. Kak omnpeneneHsl JMHEWHbIE OINEpalMd HaJ apuPMETHUYECKUMU BEKTOpaMH,
CKAJSIPHOE TPOU3BEICHUE BEKTOPOB, MOAYJIb BEKTOpA, Yroia Mexay Bekrtopamu? Kax
BBINIOJIHUTD JIMHEWHBIEC ONEpalvi, BBIUYMUCIUTh CKAISIPHOE MPOU3BENCHHUE, HAUTU MOJIYJIb
BEKTOpa, HATH yroj Mmexay Bektopamu B Excel/R?

14. Yrto Takoe coOCTBEHHbIEC 3HAUEHUS U COOCTBEHHBIE BeKTOpa MaTpulibl? Kak HailTh
COOCTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOpa MaTpullbl B R?

15. YUro Takoe 3amada JuHEWHOro mnporpammupoBanus? Kak pemuTes 3amauy

JUHENHOTO porpamMmMupoBanus B Excel/R?
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Ilpumeput 3a0anuit KOoHmpoabLHBIX padom

3agaHusa MOKHO BBINOJHUTH Kak B Excel, Tak u B R-studio
Ilpumep 1
1. IIpoBecTu moJIHOE UCCIIEIOBAHUE U TTOCTPOUTH Tpaduk GyHKIMH y = f(x).
Haiitu HanOosbiliee 1 HaMMeHbIlee 3HaueHus! QyHKIMH Ha oTpeske [—2;0].

x =2
f(x)—m-

2. TlpoBecTu MOTHOE UCCIIENOBAHNUE U TTOCTPOUTH Tpaduk GyHKIHH y = f(x).

y=x>=5x+6

3. C nomo1ipto (MHAHCOBBIX (PYHKIIUM ONPEETUTh, KAKUM JI0JHDKHO OBITh
HayaJbHOE 3HAUYCHHE BKJIAJIa NP CIASTYIONIUX YCIOBHAX: Cpok BkiIaaa (Knep)— 18
MecsieB, Oyayiee 3HadeHue Bkiaaga (be) — 11 500 gonnapos, rogoBas
npoiieHTHas ctaBka (CtaBka) — 12,5%. JIonoJHUTENIbHBIEC BIOXKEHUS U U3BATHS HE
npou3BoAITCS. [IpOIeHTH HAUNCTAIOTCS eKEeKBapTATbHO. OTBET AaTh C IBYMS
3HaKaMH I10CJIC 3aISTOM.

Ilpumep 2

1. 3BecTHO, 4TO KOMITaHUSI OKA3bIBAET YCIYTH:
a=@3,7,1,-5,-1,1,0,1,5,1,6,-5,1,-2,4,0),
b=(-4,2,1,-2,3,2,6,2,—4,—4,5,—1,3,0,3,1),
p=(7,3,-3,1,-3,2,-1,-4,6,0,4,1,-2,-3, 5, 6).

J11st X BBITIOJIHEHUSI TPEOYIOTCS COOTBETCTBYIOIINE PECYPCHI &, b;, ¢;. [Ipu aTOM ecnm a,> 0,

pecypc MMeeTcs B HaJIW4YUH, €clu «@;<(, TO OH HaxOoguTCsS B ayTcopcuHre. B memsx

MHOFO(i)aKTOpHOFO aHa/ln3a  JCATCIbHOCTH KOMIIaHHMHN HGO6XOI[I/IMO paccuuTarb

CJICYIOIINUEC BBIPAKCHHUA:
a) 4d - 3b
b) 6@, p)*b + 4*|p|*b
¢) 4@, by*p - 6(b, p)*a - 3|p|*p
2. BoccraHoBuUTE, Kako€ KOJUYECTBO PECYpPCOB X;, X2, ..., Xg ObBUIO HCIIOJIH30BAHO B

KOMIIAaHUHW IIPHU BBIIIOJHCHHMKW OCHOBHBLIX 3aja4. HSBGCTHO, qTO AJIA OTOI'0 HaAAOo
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PELINTh CUCTEMY JIMHENWHBIX ypaBHEHUN. OTBET JalTe C TOYHOCTHIO J0 JIBYX 3HAKOB

rocJe 3andaTon. Pe3ynbratr npoBepsTe.

x;+ 8 x - x3t 8 x4 -7 x5t 4 xs -2 x;+ 2 xs= 518,42
x;+ 9 x+ 7 x3t 10 x4t 7 x5t 6 x¢t+ 8 x+ 2 xs= 1325,72

X7 —  xt X3 —6 x4t 9 x5+ 5 xs -5 xs+ 3 xs= 238,28

X7 -9 x3t 5 x5t 3 xst 7 x7 - Xxg= 277,38

2 x - x3t 8 x4t 6 x5+ 3 xst 6 x+ 7 xs= 672,06

X7 -9 x+ 4 x3+ X4t 4 x5+ 10 x¢ 10 x;+ 6 X8= —66,24
x;+ X2 —10  x;3+ 8 x4t 4 x5 —4  xst X7 -6 xs= —-335,80

2 xt+ 10 x» -9 x3 -9 x4 -9 x5t X6 -7 x7+ 3 xs= 10,12

. Ans BBINONHEHHS ONTHUMAJIBHOTO OW3HEC-TNIAHUPOBAHUS TPeOyeTCsl PEeUIUTh

MaTpUiIHOC YPABHCHUE AJIS1 OTBICKAHUA MaTpUIbI X no 3aJaHHBIM MaTpHUIlaM A, Bnu

nuaronansroit equamanoit E: X(B1)A2=E. Pesyubrar 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 0
13 -6 11 1 1 18 9 -9 -14 2 9-14 1-11 -9 -17

=15 -17 9 18 -13 6 3 5 wu 12 -15 -2 917 9 -1 6
7 -5 -6 1 14-12 -14 -10 B= 15 19 2-49 0 -8 12 3

3 -2 617 7-10 9 -5 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 -1 8 -14 -19 11 -6 17 -11

. Jdna BocCcTaHOBIIEHMS YTpayeHHBIX MAPOJEH BXOAA HA IOPTAl OPTraHU3ALUHU
TpeOyeTCsl HAaWTH € TOYHOCTBIO 10 3 JECSATHYHBIX 3HAKOB COOCTBEHHBIE YHCIA U
coOCTBeHHbIE BEKTOpbl MaTpuilbl A. [IpoBepuTh OPTOrOoHaNbHOCTH MOITYYEHHOTO

cOOCTBEHHOTO Oa3uca.

35 7 0 0 0 0 0 0
7 31 0 0 0 0 0 0
0 0 37 0 0 0 0 0
0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0
0 0 0 0 0 38 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 17
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5. 3aemmuk B3su1 B 6anke kpeauT B pazmepe 3400000 pyO. Ha cpok 20 net. [IponieHTHas
craBka 11,75%. IlepuoguyHocTh HauuciaeHus — pa3 B kBapraid. Kakyro cymmy
OCHOBHOTO JIOJITa KJIMEHT BBIILIATUT 3a niepBbie 9 et u 3a 11-i rox nepuoga? Oteer
OKPYTJIUTE JI0 KOIIEEK.

6. Jlisi BBITIOJIHEHUS] ONTHUMAJIBHOTO OW3HEC-TUTAHUPOBAHUS TPeOyeTCs PEIINTh
CJIEAYIONIYIO 33/1a4y JIMHEHHOTO MPOrPaMMHUPOBAHUSA:

f(xq,x5) = 10x; — 30x, = max
(x1+2x, =3
X1 — 2%, < 2
x1+2x, <6
[ x =1
k X1,%y =0

KpuTtepun 6a/s1bHOM OLleHKM PAa3JIMYHbIX (GOPM TeKYIIEro KOHTPOJIS yCIeBaeMOCTH

Kputepun 0amibHOM OIEHKH Pa3iNMYHbIX (OPM TEKYLIETO KOHTPOJS yCIeBaeMOCTH
COIEp/KATCsl B COOTBETCTBYIOLIMX METOJMYECKUX peKoMeHaanusax Jlemapramenra
MAaTEMaTUKH.

7. ®OH OLICHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTALMM
00y4aromuxcs Mo JUCUMILIHHE

[IepeyeHb KOMIIETEHIIMN C YKA3aHUEM HHIMKATOPOB MX TOCTMIKEHHs B IPOLECCE
ocBOeHHUs 00pa3oBaTeNbHOM mporpamMmbsl cojepxkutcs B pasgene 2 «llepeuens
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTeNIbHOM MporpaMmbl € yKa3aHUEM
WHANKATOPOB UX JOCTHXKEHUS U TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYESHHUS 110 AUCLHUTUIHHE.

TunoBbie KOHTPOJIbLHBbIE 32IAHMS UJIU MHBIE MATEPHUAJIbI, HEOOX0AMMBbIE 1JISl OLIEHKH
HHAMKATOPOB JOCTHKEHHUSI KOMIIETEHI[UI, SHAHUHA U YMEHU

HauMeHnoBanue IIpumepsl 3a1aHUi NI OLEHKU MHIAMKATOPOB JOCTHKEHUSI KOMIIeTEeHIIM i
KOMIIeTeHI M

YK-4 1. Ucnosib3yeT OCHOBHBIE METO/IbI M CPEACTBA MOJIyYeHNsl, PeACTABJIeHUS,
CrniocobHOCTD XpaHeHus1 M 00padOTKH JaAHHBIX.
HUCIIOJIL30BATh 3aganue 1.
MIPUKJIATHOE Coznats B Excel anmekTpoHHYI0 TaOIUILy, COEpKalIy0 JaHHBIE 0 KYpCce €BpO
MIPOTrpaMMHOE (EUR) 3a mocnenuuii Mecsiiy (3Ty HHGOPMAITUIO MOKHO HAUTH HA
obecrieyeHue npu ounmansHoM caiite COepbanka). IMmopTupoBath 3TH JaHHbIe B R B Bujie
pereHun obbekTa Tuna data.frame.
npodeccuoHaTbHBIX
3a1a4y
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2. JleMmoHCTPHPpYET BJIa/IeHHE
NPHUKJIAIHBIX IPOrPaMM.

npogeccnoHaAIbLHBIMH nakeramu
3ananme 2.

C nmomorisio puHaHCOBBIX GyHKIMA Excel cocTaBuTh m1aH morameHus

kpeauta B pazmepe 500 TrIc. pyo., B3saToro Ha 18 Mecsies mon 16% rogoBsx

(IPOLIEHTHI HAYUCIISIFOTCS ©XKEMECSYHO) U BO3BPAIA€MOI0 PAaBHBIMU

TIaTeXKaMH B KOHIIE KaXKIOTO MECSIIA.

3. BeiOupaert Heo0X0aMMOe NPHUKJIAHOE IPOTPaMMHOe o0ecrieyeHne B
3aBHCHMOCTH OT pelIaeMoii 3a1a4m.
3aganue 3.

3aaHbl BEKTOpa a= (3,2,-4,0,4,5,0,-3,4,-4), b= (-3,5,4,2,3,0,-1,4,-2,3),
c= (0,0,4,-3,2,-5,6,—1,—4,1) . Beruncauts 3HaueHNE BLIPAKEHUS

3(a,b)c—2(b,c)c+|a|b B Excel umu B R.
4. Ucnioib3yeT NpUKJIagHOE POrpaMMHOe odecrieyeHue 115 pemeHust
KOHKPETHBIX MPHUKJIATHBIX 32/1a4.
3ananue 4.
Nwmeercs niare 3ananuii - A, b, B, I', /I - u ate padotauxos — I, 11, 111, IV, V -
JUI UX BBIMOJMIHEHMs. B Tabnuie yka3zana npuObLib, KOTOPYIO 0OecriednBaeT
Ka)XIbIil 13 paOOTHHUKOB ITPH BHIITOJHEHUH Ka)XKJI0T0 U3 33JJaHUM.

I II III v
A 18 30 20 18
b 13 18 10 17
B 10 16 11 10
r 19 25 18 17
i 14 18 22 20

Pacnipenenuthb 3a1aHus MexX Ty paOOTHUKaMHU (OJTHO 3a/IaHUE BBIMTOTHICTCS
OJIHUM YEJIOBEKOM) TaK, YTOOBI 00IIasi MPUOBLIH OT BBIIOJHEHUS 3a/laHUH Obliia
HauOosbiel. B oTBeTe ykazaTh HalICHHYIO HAMOOJBITYIO TPUOBLITH.

[TKH-3 1. IIposoaut cO0p, 00padOTKY U CTATHCTHYECKHM AHAJIN3 JAHHBIX JIsl
Cnoco6HOCTL pelieHUs PUHAHCOBO-IKOHOMUYECKHUX 3a1a4.

OCYIIECTBIISATH COOp,

00paboTKy U 3ananue 5.

CTaTUCTHYECKHUI HM3BECTHO, YTO KOMIIAHUS OKA3BIBAET YCIYIHU:

aHaJIW3 JaHHBIX, a=@3,7,1,-5,-1,1,0,1,5,1,6,-5,1,-2,4,0),

MPHMEHSTH b=(-421,-2,3,2,62,—4,-4,5-1,3,0,3,1),

MaTeMaTuacCKue p=(7,3,-3,1,-3,2,-1,-4,6,0,4, 1, -2, -3, 5, 6).

METOJIBL ULt PEIICHUA | Jjiq yx BBINOJHEHHS TPEOYIOTCS COOTBETCTBYIOLIME PECYPCHI ai, bj, ¢i. IIpu 3TOM
CTaHapTHBIX ecnn a;>(0, pecypc HUMeeTCs B HamWuuu, eciu @;<(, TO OH HAaXOAUTCS B
PO ecCHOHANBHBIX ayTcopcuHre. B 1ensx MHOro(pakTopHOro aHaiu3a IeATENbHOCTH KOMITaHWH
(unancoso- HEOOXOMMO PACCUUTATH CICAYIONINE BRIPAKCHUS:

OKOHOMUYCCKHX 3878, | oy 4= 37

UHTEPIPETUPOBATH NN -

HOJTYYEHHBIE b) 6(@a, p)*b + 4*[p|*b
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pe3yabTaThl

c) 4(d, b)*p - 6(b, p)*a - 3|p*p

2. ®opmyaupyer MaTeMaTH4YecKHue MOCTAHOBKH (punancoso-
IKOHOMHMYECKHX 32124, MepexoauT OT JKOHOMHYECKHUX IOCTAHOBOK
3a7a4 K MAaTeMaTHYE€CKHUM MOJeJIsIM

3aganue 6.
Jlis BBINOJHEHMS ONTUMAIBHOIO OW3HEC-IJIAaHUPOBAaHUS TpeOyeTcs pelnuTh
MaTpUYHOE ypaBHEHUE ISl OTBICKaHUs MAaTpHIbl X 110 3aJaHHBIM MaTpulam A, B

v auaroHansHoi equananoi E: X(B1)A2=E. Pe3ynbrar npoBephTe.

0 8 11 99 8 6 0 5 1 0 2 8 047 10 18
9 2 1 2 9 14 -18 I2 64 2 7 513 1 0
13 6 11 1 1 18 9 -9 14 2 -9 14 111 -9 -17
A=| 15 17 9 18-13 6 3 5|1 215 2 9 17 9 -1 6
7 5 6 1 14 -12 -14-10| B=| 1519 2 49 0 -8 12 3
3 2 6 17 7 -10 9 -5 01616 2 7 3 -18 -4
0 1 17 6 1 13 -1 -14 15 14-14 -16 -8 -1 -3 1
10 15 15 -12 2 4 -18 16 A1 8-14 -19 11 -6 17 -1l

3. CucreMHO mNOAXOAUT K BbIOOPY MaTreMaTH4YeCKMX MeTOI0B M
HH(OPMANMOHHBIX TEXHOJIOTHI /JIA pelleHUs] KOHKPETHBIX
(prHAHCOBO-IKOHOMHMYECKHX 32124 B IPodecCHOHANBHON 00J1aCTH.

3aganue 7.
Kypc akuuu B 2020 rozny cocTaBiisi:
01.01.2020 142 py6. 01.05.2020 154 pyO®. 01.09.2020 166 pyO®.
01.02.2020 145py6. 01.06.2020 155 pyO®. 01.10.2020 166 py6.
01.03.2020 147 py6. 01.07.2020 161 py®. 01.11.2020 169 py®.
01.04.2020 151 py6. 01.08.2020 165 pyO®. 01.12.2020 172 py®.

Onpenenuth, KaKOW THIT 3aBUCUMOCTH 00JIee TOYHO OMpEIesisaeT MOBEICHNE
[IEHHOW OyMaru — JIMHEWHBIN WU KCTIOHEHITUAIBHBIN, U, TPUMEHUB
COOTBETCTBYIONIYIO (QYHKIIMIO, pACCUYUTATh IIPEANOIaraeMplii Kypc Ha
01.03.2021

4. AHaam3upyeT pe3ybTaThbl HCCIAEAOBAHUS MaTeMaTHYeCKUX Moesiei
(uHAHCOBO-3KOHOMMYECKUX 3a/1a4 M [JejJlaeT HA HX OCHOBAHUM
KOJINYEeCTBEHHbIe M KAa4YeCTBEHHbI¢ BBHIBOAbI M PEKOMEHIALUMHU IO
NMPUHATHIO (PUHAHCOBO-IKOHOMHUYECKHUX peleHH .

3aganue 8.
I[JI}I BBIITOJIHCHU S OIITUMAJIBHOT'O 6I/I3HGC-HHaHI/IpOBaHI/I}I
TpeOyeTCsl  pelIUTh  CIASAYIOUIYyI0  3ajJady  JIMHEHHOTO
IIPOTPaMMUPOBAHUSA:

f(x1,x,) = 10x; — 30x, - max
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(x1+2x, =3
X1 — 2%, <2
X, +2x, <6
[ x =1

k X1,%3 =0

Ilpumepor munoewvix 3a0anuii

3aoaua 1. C noMonipl0 GUHAHCOBBIX (DYHKIIUN ONPEACTUTh, KAKUM JTOJDKHO OBITh
HavyaJbHOE 3HAYCHUE BKJIa/Ia MPHU CIEIYIOMINUX yCIOBUsAX: cpok Bkiaaa (Kmep) — 3,5 rona,
oynymiee 3HaueHue Bkiaaa (be) — 21 500 nomnapos, rogoBasi MpoIieHTHAs CTaBKa
(CraBka) — 10%. /JonosHuTENBHBIE BIOKEHUS U U3BATUSA HE TPOU3BOAATCS. [IponeHTsI
HAYKUCIIAIOTCS 10 noayroausiM. OTBET aTh € ABYMS 3HAKAMU MOCJIE 3aMsTOM.

3aoaua 2. Ilnomanp nepBoro kpyra cocrapisier 760, miomaab BTOPOro Kpyra COCTaBIseT
20. C nomomipto nuHcTpyMeHTa [lonbop mapameTpa ompenenuTh BO CKOJBKO pa3 paauyc

NEPBOro Kpyra OTJIMYAETCs OT paguyca BTOPOro
3aoaua 3. Haiitu nepByio npousBogHyro GyHkuuu y =5xe” B Touke X = -1,5. OtBer

PEeACTaBUTh B BUJIC JECATUIHOM IpoOu ¢ TouHOCTHIO 10 0.001.

3aoaua 4. [1na pyskumu y = arctg(x + 2.5) — 0.25x Halgure:

1) opnuHaty Touku nepecedeHus rpagduka c ocbto Oy;

2) TOYKY JTOKaJIbHOTO MUHUMYMa;

3) JoKaNbHBIA MUHUMYM;

4) TOUKY JTOKAJIbHOTO MaKCUMYyMa;

5) NOKaJIbHBIA MAKCUMYM.

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

1.234.

2500

—— . tnel -
In(L +100)

3aodaua 5. VI3BecTHa npeniebHask TPOU3BOAUTENILHOCTD Tpyda MP(L) =

00BEM Tpyno3arpat. Haitti 006EM mpousBoicTBa pu o0wEMe Tpyao3arpat Ly=80. OTeer

AaTh C TOYHOCTBIO OO0 JIBYX 3HAKOB ITOCJIC 3aMsATOM.
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3adaua 6. HaliTu BTOPYIO MPOU3BOAHYIO (QYHKIMH Y = x> =5x+6 B Touke x = -2.

OTBeT nmpeACTaBUTh B BUJIE ACCATUYHON Apodu ¢ TouHOCTHIO 110 0.001.

3aoaua 7. Beraucnute mnpenen (QyHKIMU lim@

x—>4 \/_—2

.OTBeT 3amumuTE B BHJE
JNECATUYHOU poOu ¢ TouHOCTHIO 110 0.001.

o 4 2
3a0aua 8. Haiitu Haubonbllee U HauMeHbIlee 3HaUeHue QyHKuuu f(x)=x" —5x"+7x-2

Ha oTpeske [-1;4].

3aoaua 9. ®dupma pemmia B3ITh KpeauT pazmMepom 600 000 py6uieit, moramars KOTOPBIN
(OCHOBHOM JOJT U MPOLIEHTHl) HAMEPEHA PABHOMEPHBIMHU IIATEXAMHU B KOHIIE KaXKIOTO
Mmecsa. OnpeaenuTs eKxeMecsYHbIe BBIIIATHI [0 KPEIUTY JUIS Pa3HbIX MPOIEHTHBIX
CTaBOK U CpPOKOB noramieHus kpeauta (ot 5% 1o 20% u ot 1 go 15 ner, ucnons3ys
TaOJUIly TOJCTAaHOBKH). B oTBeTe yka3aTh pa3mep miarexa 3a 4-blif roj mpu NpoleHTHON

ctaBke 12%.

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

-3 0 4 1 0 -3 0 4 1 0
3aoauall. Jauel marpuner 4=/ -1 4 3 -3 1|\u B={4 8 3 -2 1| Pemmurs

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

4 8 4 3 6 4 8 4 3 6

MaTpUYHOE YpaBHEHUE BX=A4.

3aoaua 11. TlpenenbHble UAEPKKU MPEANPUATHS BEIYUCIISIIOTCS IO popmyTie
MC(q)=95-3¢-0,7¢°, TIe ¢ — 00BEM MMPOM3BOJICTBA, & GUKCUPOBAHHBIE U3EPIKKU PABHBI
FC=28. Beruucnutp o01111e u3aepKKu npu o0bEMe npon3BoacTBa qo=4,1. OTBeT Aath ¢

TOYHOCTBIO JO ABYX 3HAKOB IIOCJIC 3amsTOM.

3aoaua 12. ]Ins matpui
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-8 4 6 -3 4 1 -2 8 =2 7 10 4
-4 9 0 -8 00 3 31 0 -7 -5
&8 7 -1 4 -1 0 -2 2 9 7 3 -10
0O -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 -1110 -7 3 -9 -1

yucieHHo pemuTsb (B Excel wnu B R) maTpuuHoe ypaBHEHUE U TPOBEPUTDH PE3YJIbTaT,

BBIIIOJIHUB YMHOKCHHUC MATPHUIL HCXOI[HOﬁ 3aJa4n.

AX =B

3aoaua 13. HaliTu BEIECTBEHHYIO U MHUMYIO YaCTH BBIPAXKEHHUS
(2 + 2i)?
5+ 4i

3aoaua 14. IlpuBectu KBapaTUUHyI0 POPMY K KAHOHUYECKOMY BUIY
f=x?+2y°+42°+6xy-4xz-8yz
3aoaua 15. J1aHbl BEKTOPHI:
a =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b =(-4,-4,03,-2,-1,-2,3,3,1,1,5)
=(1,5,2,4,3,0,-4,-5,1,2,2,1)

Bpruncnuth 3Ha4€HUS BBIPAKEHUM:

1. 3d+5b
2. 2(a,b)-p-5lpl-d
3. @p)-b—(bp)-d—Iplp

3aoaua 16. 17151 N3roTOBJICHUA ABYX BUJIOB NPOAYKIHMHU A U B UCIIONIB3YIOTCS TpU BUIA
ceipbs I, II, III. Pecypcel cbIppsd, HOPMBI €ro pacxoaa Ha €IUHHULYY NPOAYKLIHUHA H

noytyyaeMasi IpuObLIb OT €AMHUIIBI POYKIIMH 3aJIaHbl B TaOIUIIS

Coipbe Hopwmer pacxona Pecypcnr

A B
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I 1 7 50

I 3 5 50

I 5 2 40
[TpuObLIb 40 20

OHpCI[CJII/ITL ONTHMAJIBHBIN IJIaH BBIITYCKA IIPOAYKIOHHU M3 YCIIOBHUA MAKCUMHU3AIUH

pUOBLIH.

Teopemuueckue 6onpocwt 0151 NOO20MOBKU K 3a4émam

1. TabGauunsnii npoueccop MS Excel. BBoxg nanueix u ¢opmyn B sSUeHKu.
dopmatupoBaHue. [nana3zoHbl siYEEK.

2. IlpocTele W CIOXHBIE IMPOLEHTHl. BblUunCIEHHE HAYMCICHUM O BKIAAaM U
BBITUIAT N0 KPEAUTaM, TUIaH MOTALICHHS KPeIuTa.

3. Tunbr pmamsbeix B R, IlporpammupoBanue mnepeMeHHbIX. CoznaHue
M0JIb30BATEIBCKUX (PYHKIIHIA.

4. Yucnosble (yHKUMU U crmocoObl uX 3aaaHusa. CpoiictBa ¢yHkimil. ['padux
(GyHKIUH.

5. Tlpenen uncnoBoii nocnenoBarenbHOCTH. [Ipeaen pyHku Ha 6ECKOHEYHOCTH U
B Touke. CBOMCTBA MPEJICIIOB.

6. IlepBblil 1 BTOpPOI 3aMeUaTeNIbHbIN TPEICTBI.

7. HenpepbiBHbIE PYHKIIUU U UX CBOICTBA.

8. AcumnToThl rpaduka QyHKIUH.

9. IlpousBomnas u auddepenivan QyHKIUU OJHON MEPEMEHHON. DIaCTUYHOCTh
(YHKIIMM U €€ IPUMEHEHUE.

10. ITpousBoanbie u aAuddepeHuaIbl BHICIINX MOPSAKOB.

11. Monortonnsie ¢yukmuu. JlokampHbIM dKCTpemyM GyHkmuu. HccmenoBanue
(YHKIIMM Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBEI.

12. Brinykibie (BorayThie) pyHkiuu. Touku neperuda. UcciaenoBanue GpyHkuuu Ha
BBIIMTYKJIOCTh U TOYKHU Neperuda.

13. Haubonpliee 1 HaMMEHbIIIee 3HAYEHUSI HEMPEPbIBHON (YHKIIUU HA OTPE3KE.

14. Heonpenenenubiii uHTerpasi. OCHOBHbIE METOABbl WHTETPUPOBAHUA: 3aMEHa
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NEPEMEHHOW, MHTETPUPOBAHUE 10 YACTSIM.

15. Onpenenennbiii uaterpai. ®opmyna Hetotona - JleliOHuIIa U ee IpUMEHEHUE.
HecoOcTBeHHbIE HHTETPAIBI.

16. Marpunpl. Onepanuu Haa MaTpuriaMu. Panr matpuiiel. OOpaTHas MaTpuIia.

17. Onpenenurens maTpulibl. CBONCTBA U TPUMEHEHUE ONPEAETUTEIIEH.

18. Cuctembl TMHEHHBIX anreOpandyeckux ypaBHeHUU. PemeHne cucreM JTuHEHHBIX
anreOpanueckux ypaBHeHu MetojaMm Kpamepa, oOpaTtHoi Matpuiibl 1 MeTojioM ["aycca.

19. MHOXeCTBO pelIeHUH CHUCTEMbl JIMHEWHBIX ainreOpanyecKux ypaBHEHUH.
OIHOPOIHBIE Y HEOJHOPOHBIE CUCTEMBL.

20. Apudmernueckre BEKTOpPbl U JIMHEWHBIC oONepalud HajJ HUMH. BekTopHoe
IIPOCTPaHCTBO Rn.

21. JluHeiitHast 3aBUCUMOCTH (HE3aBUCHUMOCTb) CHCTEMBbI BEKTOpPOB. bazuc wu
pa3MepHOCTh JIMHEHHOTO npocTpaHcTBa. KoopauHaTel BeKTOpa B JaHHOM Oasuce.

22. CkalsipHO€ MpOU3BEJICHHE BEKTOpPOB B Rn. JIMMHBI BEKTOPOB M yrojl MEXIY
HuMH B Rn.

23. CoOcTBeHHbIE 3HaYEHUSI U COOCTBEHHBIC BEKTOPHI KBaIPATHBIX MATPHII.

24. 3apayu JIMHENHOTO IPOrPaMMHUPOBAHUS B DKOHOMUKE: MUHUMU3AIUS PACXOI0B,

MaKCHUMH3allus HpI/I6I)IJII/I " Ip., TpaHCIIOPTHAA 3a/la4da, 3aJa4d O Ha3HAUYCHHAX.

8. IlepeyeHb OCHOBHO M JOMOJHUTEIbHOM Y4eOHOI JINTEpaTypPbl, HEOOXOAUMOM 1JIs1
OCBOCHUS JUCIHUIIMHBI

OcHoBHas JuTeparypa (ouHasi gopma o0yueHus):

1. 3amanaeB, C.A. Marematuka Ha si3bike R: yueOnuk / C.A. 3ananaeB; ®uHaHCOBBIN
yHusepcuteT npu [Ipasurenscree PO, /lenapraMenT aHanu3a JaHHBIX, IPUHATUSA
penieHuii 1 puHAHCOBBIX TexHoJIorui. — Mocksa: [Ipometeit, 2018. — 324 ¢c. —
Texcr : nHenocpenctBenHslit.- To xxe.-URL : DbC: YHuBepcuterckas Oubnuoreka
oHJIalH : https://biblioclub.ru/index.php?page=book&id=494941 (nata oOparmieHwus:
21.05.2021)
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2. Marematuka B Excel: yueOnuk qis By30B / O.A.batok, [[.B.bep3un, A.B.3omoTaprok
[1 np.]; mox pen T. JI. @omuueBoii. — Mocksa: «lIpomereitn, 2019. — 229 ¢. — Tekcr
: HEITOCPEACTBEHHBIN
OcHoBHas quTeparypa (0UHO-3a04Hasi popMa 00yUeHHs1):

3. 3amanaeB, C.A. Maremaruka Ha s3bike R: yueOnuk / C.A. 3amanaeB; OUHAHCOBBIN
yHusepcuteT npu [IpaBurensctee PO, [lenmapramMeHT aHann3a NaHHBIX, TPUHATHUS
penieHui 1 GUHAHCOBBIX TexHOJoru. — Mocksa: IIpomereit, 2018. — 324 ¢. — Tekct

: HerocpenctBeHHbId.- To xe.-URL : ObC: YHuBepcurTerckas On0iaroTeKka OHJaiH :

https://biblioclub.ru/index.php?page=book&1d=494941 (mara oOpallieHus:
21.05.2021)

JlonoiHUTeIbHAS JIUTEpaTypa:
1. Metoasl onTUMaNBHBIX pElIEHUH B 3KOHOMHKE U (puHaHcax. [IpakTukym: yaeOHOE
nocobue / U.A. Anekcarnpona [u np.]; mox pea. B.M. I'onuapenxo, B.}O. Tlonosa.
- Mocksa: Knopyc, 2016. — Tekcr : HenocpeacTtBeHubiid. — To xe. - 9bC BOOK.ru.
- URL: https://www.book.ru/book/919200 (nata oopamenus: 21.05.2021). - Teker :

BJICKTPOHHBIM.

2. CononosaukoB A. C. Marematuka B 3xkoHOMuKe. Y.1: JIunelinas anredpa,
aHATUTHYECKasi TEOMETPUS U JIMHEWHOE MTPOorpaMMHUpOBaHue: YUeOHUK IS CTY/I.
skoHOoMHMY. crienl. By30B / A.C.CononoBHukoB, B.A.babaiines, A.B.bpausos,
N.I".ITanapa - Mocksa: @unancel u cratuctuka; MTHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— TekcT : HenocpeacTBeHHsI. - To xe. -

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

oOpamenust: 21.05.2021). - TexcT : 371€KTPOHHBIN.

3. ComonoBuukoB A. C. Marematnka B dxoHOMHKe. Y.2: MaTemaTHuecKuii aHaaIn3:
y4eOHUK Ui CTy 1. 5koHoMuY. crell. By30B / A.C. CononoBHukoB, B.A .baGaiines,
A.B.bpaunos, N.I'.Illangpa. - Mocka: @unaHcsl U cratuctuka; Uugpa-M, 2003,
2005, 2007, 2011. - 557 c. — TekcT : HenmocpeACTBEHHBIN.- To ke .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (mara

obpamenus: 21.05.2021). - Tekcr : 3€KTPOHHBIH.
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9. Ilepeyenb  pecypcoB  HMH(POPMANHOHHO-TEJCKOMMYHHMKAIIMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 0CBOECHHS TUCUMILINHBI
1. NudopmammnonHo-06pa3zoBaTenbHbIi mopTad OUHAHCOBOTO YHUBEPCHUTETA TIPU
[TpaButensctBe Poccutickoit ®enepanmu http://portal.ufrf.ru/.
2. Caiit kadenpsl nenapraMeHTa MaTEMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

OnexTponHas 6ubimoreka ®unancoBoro yuusepcuteta (3b) http://elib.fa.ru/

OnextporHO-0MbMMoTeunas cuctema BOOK.RU http://www.book.ru

. DIIEKTPOHHO-6MOIIMOTeYHas cucTeMa «YHUBepcuTeTcKas 6uémoreka OHJIAMH»

http://biblioclub.ru/

DneKkTpoHHO-0MOIMoTeuHas cucteMa Znanium http://www.znanium.com

DIEKTPOHHO-OMOIHOTeYHAs cucTeMa n3aaTenbeTsa «FOPAMTY https://urait.ru/

DnekTpoHHO-0MOIMOTeUHas cucTeMa u3narenabctBa [Ipocnekt

http://ebs.prospekt.org/books

9. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3narenbcTBa «Jlanby» https://e.lanbook.com/

10.3nextponnas Oubnunoreka M3gatenbckoro noma «I peOeHHUKOB
https://grebennikon.ru/

11. lenoBas onnaitn-6mbnuoteka Alpina Digital http://lib.alpinadigital.ru/

12.Hayunas snexktponnas oubnuoteka eLibrary.ru http://elibrary.ru

13.HamonanpHas snexkTpoHHas ouonroreka http://H30.pd/

14.Pecypcbl HHGOPMAIIMOHHO-aHATUTUYECKOTO areHTCTBA MO (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

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

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

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

18.I1aker 6a3 nanubix komnanuu EBSCO Publishing, kpynHeiiiiero arperatopa Hay4HbIX
PECYpCOB BEOyIIMX U3IATENbCTB MUpa http://search.ebscohost.com

19.DnexTpoHHBIC TPOAYKTHI M3AaTebeTBa Elsevier http://www.sciencedirect.com

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

21.Undopmanmonno-ananutuueckas 6aza nanubix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedeparuBnas 0a3a nannbix no matematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

23.0xford Scholarship Online https://oxford.universitypressscholarship.com/

24 Komnekius HayuHbIX xypHanoB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza gannbix Business Ebook Subscription nHa minargopme Ebook Central
https://search.proquest.com/

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

27.baza nanabix RUSLANA komnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

G W
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http://portal.ufrf.ru/

29.DneKkTpoHHas KOJUISKIHMS KHUT H37aTelbcTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas GuHaHcoBas HHGOpMallMOHHAs cucTteMa komnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33. MaccoBblil OTKPBITHIN OHTaMH-Kypc/cniennanu3anus «Microsoft Professional

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

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

34.MaccoBblif OTKPBITBIN OHJIaMH-Kypc/cnennanu3anus «MamuHHoe o0ydeHne u
a"Hanu3 naHaeixy / MOTU u Sunexc. —

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

35.MaccoBblii OTKpBITHIN OHJaH-Kypc/cnenuanu3anus “Recommender Systems™/

University of Minnesota — https://www.coursera.org/specializations/recommender-

systems

36.MaccoBblii OTKPBITHIN OHJIAWH-Kypc/cnennanu3anus “Machine Learning™/ Stanford

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

37 IlpodeccroHanbHBIN pECypc O MAIIMHHOMY OOyYEHHIO. -

https://stackoverflow.com

38.IIpodeccronanbHBIN pECypc MO MAITMHHOMY O0YYEeHHUIO. -

https://stackexchange.com

39. Ilnardopma aJ1si COpEBHOBAHUM 110 MAaIIMHHOMY 00ydeHHto — www.kaggle.com

10. MeToanyeckue yKa3aHus 1l 00y4AIOIIUXCHA M0 OCBOCHHUIO TUCHMUILIMHBI

Mertoandeckue yka3zaHus sl 00y4JaromuXxcsi IO OCBOCHUIO JUCITUTUTHHBI (KOMIIICKC
pEKOMEHJalMii ¥ pa3bsSICHEHWH, MO3BOJSIOMIUA CTYJEHTY ONTUMAJIbHBIM 00pa3om
OpraHU30BaTh MPOIECC M3YUYEHUs y4eOHOro Marepuasna JUCITUIUIHHBI) MPEIACTABICHBI B
Y4e0HO-0praHu3aMOHHOM KOMILIEK e Il JUCHUIUINH [lemapTamedTa MaTeMaTHKH,
pasMelieHHOM Ha crpanuue Jlemapramenta wmarematuku —canta  DUHAHCOBOTO

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

11. Ilepeyenbr MHPOPMALMOHHBIX TEXHOJOIM, HCMOJIb3yeMbIX IIPH OCYLIECTBJICHUHN
o0pa3oBaTe/IbHOr0 Mpouecca Mo JAMCUMIUVIMHE, BKJOYas NepevyeHb He00XOAUMOro
NPOrpaMMHOIo odecre4eHUs 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JTUIIEH3MOHHOTO TPOTPAMMHOTO 00€CTICUCHMUSI:
Windows, Microsoft Office; Excel
Antusupyc ESET Endpoint Security.
11.2 CoBpemennbie mpodecCuoHAbHBIE 0a3bl JaHHBIX © WH(GOPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMBI:
Nudopmanmonno-npasosas cucrema «Koncynbrant [Lmocy;

NudopmanmonHo-npaBoBas cucrema «l apant;

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

Cucrema  koMmIuiekcHOTo  packpeitusi ~ uHopmaruu  «CKPUH» -
http://www.skrin.ru

11.3. CeprudunupoBaHHble TPOTPaMMHBIE U alllapaTHBIE CPEACTBA 3allUTHI
uH(pOpMAIUK — HE IPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM AJIs1 OCYILECTBICHUSA
o0pa3oBaTe/IbLHOIO MpoLecca Mo AUCHUILINHE

I[J'I?I OCBOCHUA JUCHMIIIIMHBI HGO6XOI[I/IMO JI000€ BBIYMCIUTEILHOE CpCaACTBO —
KOMIIBIOTEP, CMapT(l)OH WINW IIJTAHIICT. HpaKTI/I‘ICCKI/IC 3aHATHUA JOJDKHBI IIPOBOAUTLCA B

KOMIIBIOTCPHBIX KJIACCaX YHHUBCPCHUTCTA.
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