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1. HaumeHoBaHue T¥CIUIIIHHLI

«KOMITBIOTEPHBIN P AKTUKY M.

2. Ilepevyenb MJIAaHMPYEMBbIX Pe3yJIbTATOB 0CBOEHUSI 00Pa30BaTeIbHOM MPOTPaMMBI C
yKa3aHHeM HHANKATOPOB UX TOCTHKEHHUsI ¥ ITVIAHMPYEMbIX Pe3yJIbTATOB 00y eHusl 10

JTUCHHUILINHE

Hucuunnuaa «KoMOblOTEpHBIM HPakTUKyM» OOECleUuBaeT WHCTPYyMEHTapHil

dbopmupoBanus cienyomux kommnerenmmii: YK-4, [TIKH-2

Kon HaumeHoBaHue HNupuxaropsl PesyabTaTnl 00yuyeHust (3HaHus,
KOMIIETCHIMHT KOMIIeTeHIMH AOCTHKEHUS YMeHHUS U BJIaJeHus ),
KOMIIETEHLIMHU COOTHECEHHBIE C
KOMIIeTeHUMSIMH/MHIMKATOPaMHU
AOCTHKEHHUs KOMIIeTeHIMI
YK-4 CnocoOHOCTh 1. Ucnionb3yet 3Hamb OCHOBHBIE METO/IBI
HCIOJIb30BATh OCHOBHBIE METO/IbI U HOJTyYeHHU S, IPE/ICTABIICHNU,
MIPUKIIaTHOE CPEICTBA MOJIy4YEHHUS, XpaHEeHUs 1 00pabOTKH TaHHBIX
MIpOrpaMMHOE Ipe/ICTaBJICHUS,
obecrieyeHUE P | XpaHEHUs U 00pabOTKU | Ymemp NpUMEHATh OCHOBHbBIE
peleHnu JTAHHBIX. METO/IbI I1OTYYEHU S, IPEICTABICHUS,
npodeccuoHaIbHbI XpaHEHUs U 00pabOTKH TaHHBIX
X 3ajay.
2. JleMOHCTpHpYET 3namp 1po(hecCUOHATIbHBIE TAKEThI
BJIaZICHNE MPUKJIAIHBIX TPOTpaMM
npodeccuoHaIbHBIMU
NaKeTaMu NMPUKIAIHbIX | YMems ncrionb3oBaTh
IpPOrpamMM. npogeccuOHaIbHBIE TAKEThI
IPUKJIATHBIX TPOrpaMM
3. Boibupaer 3namp NPUKITaJHOE IPOrPAMMHOE
Heo0X0uMoe o0ecrieyeHne
HPUKJIAIHOE
IpOrpaMMHOE Ymems Br1OMpaTh HEOOXOIUMOE
obecrieueHue B MPUKIAJHOE 00ECTICUCHUE B
3aBUCUMOCTHU OT 3aBUCHMOCTH OT PELIAEMBIX 3a7a4
pelaeMoii 3a1aui.
4. Ucnionw3yet 3Hamb Ha3HAYEHHE MPUKIIAHOTO
NPUKIIAIHOE IPOrpaMMHOI0 0OecrieueHus
porpaMMHOE
o0ecrieyeHue Juis Ymems vicrionb30BaTh NPUKIAIHOE
peIIeHHs] KOHKPETHBIX | MporpaMMHOe obecrieueHue st
NPUKJIAIHBIX 3a]1ay. pelIeHUsI KOHKPETHBIX TPUKIIAJIHBIX
3a/1a4
INKH-2 CriocoGHOCTB 1.JlemoncTpupyeT 3Hamp MaTEMaTUYECKUE METOBI,
IIPUMEHSITh 3HAHUSA pPUMEHSIEMbIE B MEHEKMEHTE.
T e MATCMATHHACCKUX Ymems vcnionb3oBath
METO/IbI JUIs METOJI0B, RALZUL)

MATEMATHYCCKHUEC MCTObI,

4




pEIICHU A IIPUMCHAEMBIX B | IPUMCHACMBIC B MCHCIPKMCHTC.

CTaHAAPTHBIX MCHCEIKMEHTEC
npodeCCHOHATBHBI
X 3aj1a4,
HHTEPIPETUPOBATh | 2.ITpumeHseT 3Hamb MaTEeMaTUYECKUE METOJIbI U
MOJTy4eHHBIE MaTeMATHUCCKHE MoJIeNH Jiisi 0O0CHOBAHU S IPUHSTHUS
MaTeMaTH4eCKHe METO/IbI M MOJEIH JJis | YIPABICHICCKHX PELICHUH.
PE3YIILTATL! 000CHOBAHUSI IPHHSTHSL | y,
Ymems vcions3oBarsb
YIPaBJICHYCCKUX MaTeMaTUYECKHUE METO/Ibl U MOJIEIH
peIIeHUH. T 000CHOBaHUS IPUHATHUSA

YIIPaBJIECHUYECKUX PEIICHUM.

3.CozneprxaTensHO 3Hnamp METOBI OJTYUECHUS
UHTEPIPETUPYET pEe3yJABTAaTOB MPHU UCIOIB30BAaHUM
pe3yIIBTaThI, MaTeMaTHYECKMX MOJEICH.
MOJIy4YCHHBIC npu M HHTEPIPETUPOBATH
HUCIIOTIb30BaHUH pe3yNbTaThl, MOJIyYEHHBIE TTPH
MaTeMaTHYECKHX M CHOJIL30BAaHUU MaTeMaTHIECKUX
MoJeIeH. MOJIETICH.

3. MecTo TUCHUIJINHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JHuctumHa « KoMIbIOTEpHBIN NP aKTUKyM» OTHOCUTCS K Llukily maTtemaTtwku u
uHbpopMaTUKU HampaiaeHus noArotoBku 38.03.02 «MeHemxMeHT» (I  Bcex
00pa30BaTENIbHBIX [P OTPAMM).

B nmnpouecce wu3ydeHus AUCHUIUIMHBI TPOUCXOAUT OBJIAJEHHUE OCHOBHBIMU
MaTeMaTU4YECKUMU MOHATUAMH, HEOOXOAUMBIMHU 1J1s1 (HOP MUPOBaHUS TP O(HECCUOHATIBHBIX
KOMIIETEHIIM BBIIYCKHMKA HaIpaBieHUs « MEHEIKMEHT», U OCBOCHUE WHCTPYMEHTOB
pelIeHnsT NMPUKIAJHBIX MAaTEMAaTHYECKUX 3a7ad C HUCHOJb30BAaHHEM BBIYMCIHUTEIBHBIX
KOMITBIOTEPHbIX TeXHOJOTHH. IIpu 3TOM CTyIeHThl NmpUOOpETatoT OMbIT MNP UMEHEHUS
M3Y4YaeMbIX TEXHOJOTMI B IPAKTUYECKUX 3a/]adaX, CBA3AHHBIX C CAMOCTOSTEIbHBIM
MOMCKOM, OOpabOTKOM, aHalW30M, OICHKOW W HHTEpIpeTanuei mpodeccnoHamIbHON
nH(popManuu 0 PyHKIIMOHUPOBAHUHU P A3TMYHBIX P BIHKOB U UHBIX SdKOHOMUYECKHUX CUCTEM;
OCYILECTBISATh YUETHYIO, PACU€THO-aHAIUTUYECKYIO U KOHTP OJIBHYIO A€ TEIbHOCTh MPU
00OCHOBaHUU U HCIOJTHEHUH YIIPAaBJICHYECKHUX, MApKETUHIOBbIX, & TaKKe (PUHAHCOBO-

AKOHOMUYECKUX P EIIEHUI HA MUKP OYPOBHE.
5



4. O0beM IMCOUUIIIMHBI (MOYJIs) B 3a4€THBIX eIHHUIAX U B AKAJeMUYeCKNX 4acax ¢
Bbl/IeJIECHHEM 00beMa ayIUTOPHOM (JIEKIMH, CECMUHAPBI) H CAMOCTOSTEILHO M PadoThI
00y4Jaromuxcst

Ounasn popmaooyuenusn,20212.n. u m.o.

Buja yueOHoi padoThI IO Bcero Cemectp 1 Cemectp 2
AUCIHUIIAHE (B 3/e m yacax) (B yacax) (B yacax)

O0masi TPy10eMKOCTh 4/144 79 79
AMCUHUIIJINHBI
II;'onmaKmHaﬂ paboma- 68 34 34

youmopnuwie 3anamus
Jlexyuu . . .
Cemunapul, npaxmuyeckue 68 34 34
3aHAmMUA
CamocrosiTeibHas padora 76 38 38

KonTponbHbie Kontposbhaga | KonTpomnbHas
Buy reky1uero KoHTp 011 paboThI pabota pabora
Brx ip omesky rosror 3auér 3ayér 3auér
aTTecTalluu
Ouno-3aounasn popmaooyuenus, 20212.n. u m.o.
Bu yueOHoii padoThI O Bcero Cemectp 2 Cemectp 3
AUCUUILIIUHE (B 3/e m yacax) (B yacax) (B yacax)
O6masi TPy10eMKOCTh 4144 79 79
AMCUHUIIIMHBI
Konmaxmnaa padoma- 32 16 16
Ayoumopnuwie 3auamus
Jlexyuu . . .
Cemunapul, npakmudeckue 32 16 16
3aHaAmMuUA
CamocTosiTeIbHAs padoTa 112 56 56
Kontposeneie | KontponsHas | KoHTpoubHas

Bup reiy1uero koHTp o115 paboThI pabota pabota
Brx ip omesky rosroi 3auér 3ayér 3auér
aTTecTaluu




5. Coaepkanue AMCUMINIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aejam)
AHCHHUILIMHBI ¢ YKa3aHHEM UX 00beMOB (B aKaAeMUYECKUX YacaX) M BUIOB YUeOHbIX
3aHATUI

5.1. Coep:xaHue TMCUUILIAHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunsii npoueccop MS Excel; monatust kauru, nucra, siueiiku B MS Excel;
aJip ecarys v (popMaTHUpOBAHUE STUEEK; MAHUITYJISITUH C TUATIa30 HAMHU 51 Y€EK; TUIIhI IaHHBIX,
BBOJI JAHHBIX U (JOP MYJI B STYEHKH; TTO00P MapaMeTpa, OpraHu3aIus CChUIOK.

Bcerpoennnie pynkuuu MS Excel u ux npumeHenue. DieMeHTapHbIe (yHKIUN.
Jlornueckne pynknun. Oyuknun nporaosuposanus (POCT, TEHAEHIW A). Oyakipm
MOMCKA JaHHBIX B HeKoTOp oM auamnazone ([IPOCMOTP, BIIP, I'TIP).

[Ipocteie u cnoxubie np oueHThl. @uHancoBbie pyHKIMU. (I1C, BC, IUIT, CTABKA,
KIIEP), BeiunciieHrEe HAUUCIEHUH TT0 BKJIaiaM M BBITLJIAT IO KPE€IUTaM, IUIaH MOTallIeHuUsI
Kp €/IuTa.

CBoaHbIe TaOIUIBL, KOHCOTUAALUS, PUIBTP, pacliupeHHbIN GuiIbTp, PyHKIu b1,
Tema 2. Bgeoenue ¢ R u RStudio

YcranoBka R u RStudio; omumcanue koHcodbHOTO HHTEpQeiica; 3arpys3ka H
akTHBaIusI OuomoTek R; ThIbl 1aHHBIX B R 11 p orpaMMupoBaHue rep eMEHHBIX ; 0a30BbIe
MaTemaTudeckne (QyHKIMU B R; co3maHMe mMoab30BaTeNbCKUX (QyHKIMA B R m
MOJKITIOUEHUE TOJIb30BATEIBCKUX OMOTHMOTEK; JTOTHUYECKHE KOHCTPYKIIMU U YCIOBHBIC
onepaTopsl B R; ciocoOb! uTeHus/3anucu B R JaHHBIX pa3iudHbIX POPMATOB.

Tema 3. Ilocmpoenue ecpaghuxos pynxuyuii 6 R, MS Excel.

Yucnosble pyHKIMU UX CBOMCTBA U cocoObl 3aaanus. ['paduk ynkiuu. CroxHas
u oOparHas @QyHkuud. XapakTepUCTUKKA (YHKIUN: YETHOCTh M HEUYETHOCTD,
Mep MO AMIHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTD.

Tema 4. Botuucnenue npeoena gpynkuyuu 6 R, MS Excel.

[Ipenen uncnoBoit mociaenoBaTenbHOCTH. [Ipenen pyHknmnm Ha OECKOHEYHOCTH U B

touke. OTHOCTOpOHHHME TP e7eTbl. beckoHeuHO Masibie 1 OECKOHEYHO OObIINe (PYHKITUH.

[Iep BBl 1 BTOP O 3aMEYaTENBHBIE TP €]1EIIHI.



HenpepoBHOCTh QyHKIMU B TOuKe. Touku pa3pbiBa GyHKiun. CBoiicTBa (yHKIMH,
HEIp ep bIBHBIX HA OTP €3KE. AcuMnroTsl rpaduka QyHKIUH.

Tema 5. Boiuucnenue npou3eoonoii pynkyuu 6 mouxe e R, MS Excel

[IpousBognas u nuddepenman QyHKIUM OJHOW IMEPEMEHHON. DJIaCTUYHOCTh
¢byHkuuu 1 ee np uMmenenue. [1p on3BoIHbIE BHICITUX MOP SAKOB.

JlokaneHBI 3KCTpeMyM (QyHKIUUA. Beimykibsie (BOTHYTbIe) (GyHKIMH. TOYKH
neperuda. O61m1as cxema rcciae0Banus PyHKIMH U TOCTp oeHusI ee rp aduka. Hamnbombiee
¥ HaWMEHbIIIee 3HaUYCHUS HETIP €p bIBHOW (DY HKIIMU HA OTP €3Ke.

Tema 6. Yucnennoe HaxodrcoeHue ONPedeeHHO20 U HecoOCmMeeHH020 unmezpania é R,
Excel

Heonpenenennslii uaterpan. Onpenenenneii uarerpan. @opmyna Herotona -
Jleitonuiia. HecoOcTBEHHBIE MHTETD AJIBI.

Tema (. Onepayuu c KOMRIAEKCHBIMU YUCTAMU U PeUleHUE AN12e0PAUYECKUX YPAGHEH UL

Kommmekcuple uwncna. Pemenue anredpanyeckux ypaBHeHUW. Buraucienuve
ap u(METUYECKUX BBIP AKECHUH.

Tema 8. Ocnoswvl pazpadomKu npuioHceHUl 8 UHCMPYMEHManbHOou cpede VB A

OcHoswl si3bika Visual Basic for Application. Co3nanvie pynkuuii. [Tonsitie o0bekTa.
OcnoBubie 00bexTsl MS Excel. Makpochl: Ha3HaueHue, CO3AaHue U P eIaKTHPOBAHUE.
Pa3paboTka n0J1b30BaTeNbCKUX THAJIOTOBBIX OKOH.

Tema 9. Onepayuu c mampuyamu é R, Excel

ApudmMernueckre BEKTOpPbl W JIMHEHHBbIE OMNEpalMy HaJ HUMHU. BekTtopHoe
npoctpancTBo R". JIuHeliHas 3aBUCUMOCTh (HE3aBUCUMOCTh ) CUCTEMBI BEKTOPOB. baszuc u
pa3MepHOCTh 7 BEKTOPHOIO MpocrpancTBa. KoopaMHaTel BeKTOpa B JaHHOM Oa3mce.
CxansipHoe mp on3BeieHne BeKTOpoB B R". J[TMHBI BEKTOPOB M yTroJ MeXAy HUMHU B R"
Omnepamuu Hax mMatpuramu. Panr matpuipl. OOpaTHas MaTtpuia. Pemenne MaTpudHbIX
ypaBHeHUM Buga AX=B.

Onpenenurenu u ux cBoicrBa. IIpumeneHue ompenenuteneid: 1) kpurepuil He
BBIP O’KJICHHOCTH KBaJIPATHOM MaTPUIIbI; 2) HAXO0XKJACHUE paHra MaTPULBL 3) HAXO0XKECHUE

00paTHOM MaTPULIBIL.



Tema 10. Pewwenue cucmemul 1uneitnvix ypagnenuii 8 R, Excel

Pemenne cuctem NnUHEMHBIX ajnredpanyeckux ypaBHeHM merojgam Kpawmepa,

oOpaTHO¥ MaTpwIIbl U MeTo10M ["aycca

CoOcTBEeHHBIC 3HAYECHHUSA U COOCTBECHHBIC BCKTOP BI KBaJAPATHBIX MATP HU1I.

Tema 11. Peuwienue npukiaonvix IkoHomuueckuxsaoau é R, Excel

HaXO)K,ZleHI/IC OJIaCTUIHOCTH U AP YTUX P CACIIbHBIX BEJIMYWNH B MUKP OOKOHOMHMKC,

3agadyu JIMHEHHOTO nporpaMmmMupoOBadHsl B O3KOHOMMKC: MHHHMU3ALIWA PaCXOOOB,

MaKCHUMM3alM:A IIp MOBLIN 1 Ap.; TpaHCIIOPpTHasA 3aaa4a, 3a1a4a O Ha3HAYCHHUAX.

5.2. Y4eOHO — TeMAaTHYCCKHU M IJIAH

Ounas hopma odyuenusn / Ouno-3aounasn opma ooyuenusn

TpynoeMKkocTh B yacax
AyautopHasi padora
Haumenosanmue Cemuna Camoc Dopmbi
Ne TeM (pa3/iesioB) OO0 pbI 3ansTHA B TOSITEJ TeKyuero
/11 Bcero Jlex1x ’ HHTEPAKTH KOHTpPOJIA
JUCHHUILIHHBI as, B MPaKTH bHas
15071 BHBIX ycneBaeMoCTH
T.4.: YECKHUe padora
(hopmax
3AHATHSA
g | Beemenme B MS\ g g5 | 14/5 14/5 16/25
Excel
Bseneane B R u
2 RStudio 18 8/4 - 8/4 8/4 10/14
[Toctpoenue
rpaduKoB i
3 Gyt B R, MS 8 4/1 4/1 4/1 af7
Excel
Brruncnenue AyIMTOPHBIE
CaMOCTOSATCIIBHBIC
4 | mpenena QyHKIMU 4 2/1 - 2/1 2/1 2/3 paGoreL, Yaacrie b
B R, MS Excel pelIeHNH 32724 Ha
Brruucnenue MPaKTHIECKAX
I OI/ISBOI[HOf/i 3aHATUAX.
5 (bI})/HKuHHBTqueB 12 6/3 - 6/3 6/3 6/9 | Coseconosarms o
R, MS Excel JIOMATLITITM
) 3a]1a HUSM.
Yucnennoe
HaxXOoXJICHUE
g | OMPCACICHHOTO g4 | g - 8/6 8/6 8/10
HEeCOOCTBEHHOIO
uHTerpansa B R,
Excel
Onepaunn C
7 KOMILJIEKCHBIMUA 4 2/1 - 2/1 2/1 2/3
qUCJIaMU 5




pelieHue
anreOpanvyecKux
YpaBHECHHH.

OcHOBBI
pa3zpaboTKu

8 MIPUITOKCHHUH B
WHCTPYMEHTAIbHO
i cpeae VBA

8 4/0 - 4/0 4/0

4/8

Onepanuu C
9 MaTpumamu B R,
Excel

18 8/4 - 8/4 8/4

10/14

Pemenne cucremsl
JIMHEHHBIX
ypaBHeHUlH B R,
Excel.

10

14 6/4 - 6/4 6/4

8/10

Pemenne
MPUKJIATHBIX
YKOHOMHYECKHUX
3aga4 B R, Excel

11

12 6/3 - 6/3 6/3

6/9

B EJIOM o
JUCHUIIINHE

144 | 68/32 - 68/32 68/32

KonTponbsHbie

76/112
paboTHI

HroroB %

100%

5.3. Copepxanue ceMMHAPOB, IPAKTHYECKUX 3AHATHH

Ounasn popma odoyuenusn

HauMmeHoBaHue TeM
(pa3nesioB) IMCHUILTHHBI

Ilepeuens BONpPOCOB I 00CYKIACHUS
HA CEMUHAPCKHX, MPAKTHYECKUX
3aHSATHUSIX, PEKOMEHTyeMble
HCTOYHMKH U3 pa3aesion 8,9
(Yxka3biBaeTrcsi pa3iaes M NOPsiAKOBbIM
HOMeEP MCTOYHHKA)

®opMbI IPOBeEICHUSA
3aHATHH
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1. Beenenue 8 MS Excel

BBenenue B Excel, BBom maHHBIX H
(hopMmyn B siaeiiky pabodero Jimcra
Opranuzanusi CCbUIOK. OJIEMEHTapHbIE
¢ynkuu. Berpoennbsie (pynknmum MS
Excel m ux npumenenme. Jlornueckue
¢bysknur. OYHKIHH TPOTHO3UPOBAHUSL
(Excel).

OyHKIIHS TTOUCKA JTAHHBIX B HEKOTOPOM
muarnazone ([TPOCMOTP, BIIP, T'TIP)
[Ipoctbie ¥  CIOXHBIE  MPOIECHTHL
®unancoseie Gpynkmuu. (I1IC, bC, TUIT,
CTABKA, KIIEP). (Excel).

CBomHble  TaOMUIBI,  KOHCOJIHJIAINS,
¢bunbTp, paciMpeHHBbIH ¢bubTp,
¢dbynkuu B/1. (Excel).

Pexomenoyemvie ucmounuxu.: [8.2]
®ynknuu npornosuposanus. (MS Excel).
OyHKIHS TOUCKA JAHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, I'TIP)
(MS Excel).

O®unancoBeie  ¢ynknuu  (OCILIT,
I[TPTUJIT, OBIIJAOXO/, OBLIITIAT).
(MS Excel). Tlnan moramieHus Kpeaura.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,

8.5]

Pemrenue 3aJ1au B
WHTEpPaKTUBHOW  (opme,
MpOBEpKa

CaMOCTOSITEIIBHOH Pa0OTHI
u pa3bop OIIMOOK,
BBITTOJTHCHUE ayJUTOPHOTO
3a1aHUs

2.Beenenne B R u Rstudio

VcranoBka R u RStudio; omnmcanue
KOHCOJIbHOTO HHTepdeiica; 3arpy3ka u
akTuBalusa Oubmnorek R; 0a3oBbIe
MareMatuuyeckue GyHKIuu B R.
Co3znanue moab30BaTENbCKUX (PYHKIIMH B
R u moakimroueHMe MOJIB30BATEIbCKUX
OMOIMOTEK.

Pexomenoyemvie ucmounuxu:[8.1]

Tunsl nanaeiX B R. 3amannue BeKTopoB
(RStudio).

VYCnoBHBIE  OIIEpaTOpPbI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,

8.5]

U OIepaTopbl

Pemrenue 3amayq B
WHTEpPaKTUBHOU  (opme,
poBepKa

CaMOCTOATEIBLHON PabOTHI
u pa3bop OIINOOK,
BBITIOJIHEHUE Ay IUTOPHOTO
3aIaHuUs

3.Iloctpoenue  rpaduKkoB
¢yukuuii B R, MS Excel.

[Toctpoenue rpadukoB pyuknuii B R, MS
Excel. IlpubnukeHHOE  BBIYHCICHHUE
noBe/eHUsT (QYHKIHA BOJIM3M  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MOCTPOCHUE HAKIOHHBIX aCUMMTOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenne 3aja4 B
WHTEpPaKTUBHOW  (opme,
poBepKa

CaMOCTOATEIBLHON PabOTHI
u pazbop OIINOOK,
BBITTOJTHCHUE ayJUTOPHOTO
3aIaHHUsI
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4. BpryucieHue npezena
¢yukuuu B R, MS Excel.

Brruncnenue npeaena ¢pynknuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenue 3amau B
WHTEPaKTUBHOU opme,
MpoBepKa
CaMOCTOSITETbHON PabOTHI
1 pa3bop ommooK,
BBITTOJTHCHUE Y TUTOPHOTO
3aJaHus

5.Beruncnenne
MPOU3BOJHON (PYHKIIMH B
touke B R, MS Excel

[TpuGmmxennoe BBIYKCIICHHE
MIPOU3BOAHON (PYHKITMH B 32 TaHHOM TOUKE
B R, MS Excel.

MOHOTOHHOCT, M IOHMCK JIOKQJIBHBIX
skcTpemyMoB (GyHkiuu B R, MS Excel
UncneHHOEe WCCIEAOBAHNE BBITYKIOCTH
(YHKIMM U ITOUCK ee Touek nepernda B R,
MS Excel.

Ilonnoe YU CICHHOE
¢ynkuun B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1, 8.2,

8.4.,8.5]

HUCCICAOBaHHUC

Pemenne 3anay B
WHTEPAaKTUBHOM popme,
poBepKa
CaMOCTOSITEbHON pabOThI
1 pa3z0op ommuooK,
BBITIOTHEHUE Y TUTOPHOTO
3aIaHUs

6.UnciieHHOE HaXOXICHUE

YucaeHHOE HaX0XKICHHE OIpCACIICHHOT O

Petnenune 3agau B

ONPEIEIEHHOT O U | 1 HecoOCTBEHHOT0 MHTETpajsia B MS WHTEPAaKTUBHOM popme,

HecoOcTBeHHOTO HMHTerpana | Excel IpOBEpKa

B R, MS Excel Pexomendyemvie ucmounuxu:[ 8.2, 8.4., CaMOCTOSITeITbHON PabOTHI

8.5] 1 paz0op OImHOO0K,

BBIIIOJIHEHUE Ay TUTOPHOI'O
3aJlaHus

7. Onepannu ¢ | Kommekcusbie uncna. Pemenue Pabota ¢ yueOHoMI

KOMIIJIEKCHBIMU YHUCIIAMU U | alredpandeckux ypaBHEHHUI. nurteparypoi. Pemenue

pemieHue anredpandeckux | Boruncnenue apudmernyeckux TUIIOBBIX 3a7a4. Pa3zoop

YpaBHEHUH. BeIpaxkeHuii (B R, MS Excel). BOIIPOCOB I10 TEME

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

3aHaThs. BrinoineHune
JOMAIIHUX 3aJaHUH K
Ka)XJIOMY 3aHSTHIO.

8. OcHOBBI  pa3paboTKu
MPUIIOKEHU I B
UHCTPYMEHTAJIbHON  Cpene

VBA

Coznanue makpocoB U pyHkuuii B VBA.
(Excel).

Cosznanue popmbl Ha MpUMeEpe
sKoHOMHYecKo# 3aiaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabota ¢ yueOHo#
nuteparypoil. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUA. BeinonHenue
JOMAIIHUX 3aJaHui K
KaKJIOMY 3aHSTHIO.

9. Omepanuu ¢ MaTpUIIaMHU B
R, MS Excel

Anrebpa MaTpull, UMIIOPT, SKCIIOPT
maaHbeix U3 R B MS Excel.

Co0OcTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE
BEKTOpHI MaTpuil. KBagpaTuaabie GopMbl
(R).

Bexkrops! u aelictBus Hag HuMH (B R, MS
Excel).

Pexomenoyemvie ucmounuxu: [8.1, 8.2,

8.4., 8.5]

Pabota ¢ yueOHoM
nuteparypoil. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUA. BeinonHenne
JOMAIIHUX 3aJaHui K
KaXJIOMY 3aHSTHIO.

12




10. Pemrenne  cucTeMmsbl

JVUHEWHBIX ypaBHEHUN B R,
MS Excel.

Pemienne MaTpu4HbIX ypaBHEHU M
(metogom obpaTtHoO# MaTpulibl, Kpamepa,
l'aycca (B R, MS Excel).

Pemienne MaTpu4HbIX ypaBHEHU M
(metogom obOpaTHOI MaTpulibl, Kpamepa,
l"aycca (8 R, MS Excel). Oxonomuko-
MaTeMaThuyecKas MOJAETb
MeXOTpacaeBoro dananca (Mojienb
«3atpatel-Brimyck»). Matpuunoe
ypaBHenue (B R, MS Excel).
I'paduueckuii MeTox perieHus 3a1a4
JUHEWHOoTo mporpammupoBanus (B R, MS
Excel).

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

Pabota ¢ yueOHoM
nureparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATUS. BhINonHEHnE
JNOMAITHUX 3aJaHnui K
Ka)XJIOMY 3aHSTHIO.

11.Pemenue mnpUKIAAHBIX
DKOHOMHYECKHX 3a7ad B R,
MS Excel

JInHeiHoe MporpaMMHUpPOBaHUE
(Cummnexc-meTo, 3a7ada o
MPOU3BOCTBE, TPAHCIIOPTHAS 3ajada U
3ajada o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: 8.3, 8.4.,
8.5]

Pabora ¢ yueOHOit
nuteparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUS. BeinosHeHne
JIOMAIIHUX 3a/IaHuH K
KaXXJOMY 3aHATHIO.

Quno-3a0unan popma odyuenus

HaunmeHnoBanue teMm

Ilepeuens BONpPOCOB I 00CYKACHUS

®opMbI IPOBEICHUSA

(pa3nesioB) IMCHUNIHHBI HA CEMMHAPCKHUX, MPAKTHYECKUX 3aHATHH
3aHATHSX, peKOMeHyeMble
HCTOYHMKH U3 pa3aesion 8,9
(Yxa3biBaeTcsi pa3ies U MOPAAKOBbIH
HOMeEP MCTOYHHKA)
1.Beenenue B MS Excel BBenenne B Excel, BBom manueix u | Pemrenue 3a7a4 B
(dhopmy1 B stueiiku pabodero jgucra WHTEPAaKTUBHON  dopme,
Opranuzanusi CChUIOK. OJEMEHTapHbIE | MpOBepKa

¢ynkmuu. Berpoennbie ¢yHkmumm MS
Excel u ux mpumenenue. Jlormdeckue
¢yHkiuu. OYHKIUU TPOTrHO3UPOBAHUSL
(Excel).

@DyHKIUS TTOUCKA TaHHBIX B HEKOTOPOM
muanazone ([TPOCMOTP, BIIP, I'TIP)
[IpocTele ¥  CIOXHBIE  TPOICHTHI.
®dunancossie pynknuu. (IIC, BC, TIJIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu.: [8.2.]
®ynkiuu nporaosuposanus. (MS Excel).
@DyHKIUS TOUCKA TaHHBIX B HEKOTOPOM
muarazone (IIPOCMOTP, BIIP, ITIP)

(MS  Excel). ®unancoBble (yHKIMU
(OCIUIT, TIIPIUIT, OBIIAOXO/,
OBUIIIJIAT). (MS  Excel). Ilman
MOTalIeHus KpeanTa.

Pexomenoyemvre ucmounuxu. [8.2., 8.4.,

CaMOCTOSITETIbHON Pa0OTHI
u pazbop ommooK,
BBIIIOJIHCHUC ayJUTOPHOI'O
3aIaHuUs
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8.5]

2.Beenenue B R u RStudio

VceranoBka R wm RStudio; omnucanme
KOHCOJIbHOT'O0 HHTepdeiica; 3arpy3ka Hu
akThBanMsa OumOmmorek R; 0a3oBEIE
Matemarnudeckue pyHkiuu B R. Coznanme
MOJB30BaTEeIbCKUX (QyHKIMH B R u
MOAKTIOYECHHE MOJIb30BATEIBCKUX
OnOIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunsl nanueix B R. 3amanue BeKTopoB
(RStudio). YcnoBHbIe omepaTtopbl 1
oneparopsl mukia B R (RStudio).

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

Pemenue 3a71a4 B
WHTEPAaKTUBHON  dopme,
poBepKa

CaMOCTOSITETIbHON Pa0OTHI
u pazbop ommoOoK,
BBITIOJIHEHUE 2y TUTOPHOTO
3aIaHuUs

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

[Toctpoenue rpadukoB pyukiuii B R, MS
Excel. IIpubnmkeHHOE BBIYHCICHUE
noBeneHuss (GYHKUME BOJIM3M  TOYEK
paspeiBa B R, MS Excel. I'padpuueckoe
MOCTPOEHUE HAKJIOHHBIX aCHMITOT B R,
MS Excel.

Brruncnenue npeaena ¢pynkuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1.,8.2.]

Pemrenue 3a7au B
WHTEPaKTUBHOW  (opme,
poBepKa

CaMOCTOSITeTbHONU PabOTHI
u pa3bop O OOK,
BBITIOJTHEHUE ayAUTOPHOTO
3a7aHus

4 Beruucnenue npejaena
¢yukuuu B R, MS Excel

Brruncnenue npeaena ¢pynkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuru:[8.1, 8.2]

Pemenue 3a/1a4 B
WHTEPAaKTUBHON  dopme,
poBepKa

CaMOCTOSITETIbHON PabOTHI
u pazbop ommoOoK,
BBITIOJTHEHUE ayJUTOPHOTO
3aaHus

5.Brruncienue
MPOU3BOAHON (YHKIIUH B
touke B R, MS Excel

[IpubmmxenHoe BBIYHCIICHUC
MPOU3BOAHON (DYHKIIMH B 33 JaHHOM TOUKE
B R, MS Excel. MOHOTOHHOCTh U ITOMCK
JIOKAJIBHBIX 3KCTPEMyMOB (PYHKIIHH B R,
MS Excel Yucnennoe wuccienoBanue
BBIITYKJIOCTH (DYHKITUU M TTOMCK €€ TOYCK
neperu6ba B R, MS Excel. Ilomnoe
YHCICHHOE HccaeoBanne GyHKIUU B R,
MS Excel
Pexomenoyemvle
8.2.,8.4., 8.5]

[8.1.

UCMOYHUKU.

Pemnrenue 3amau B
WHTEpaKTUBHOU (opme,
poOBepKa
CaMOCTOSITEIIBHON pabOThI
1 pa3dop ommooK,
BBITIOJIHEHUE Ay IUTOPHOTO
3a1aHuUs

6.UnciieHHOE HaXOXICHUE

YucneHHoe HaXOXJACHUEC OMMPCACIICHHOT O

Pemenne 3amau B

OTIpe/IeTIEHHOT 0 U | 1 HECOOCTBEHHOr 0 MHTErpana B MS MHTEpaKTUBHOU (opme,

HecoOcTBeHHOTO MHTerpana | Excel pOBEpKa

B R, MS Excel Pexomenoyemvie ucmounuxu: [8.2.,8.4., | caMOCTOATEIBHON pabOTHI

8.5] U paz0op OIMOOK,

BBITIOJTHEHUE Ay JTUTOPHOT'O
3aJjaHus

7.0nepanun ¢ | Kommiekcusrle uncia. Pemenue Pabora c yueOHOit

KOMIIJIEKCHBIMU YUCJIAMU U | aJireOpandeckux ypaBHEHUI. aurtepaTtypoil. Pemenne

pemieHue anredbpamdeckux | Boruncnenue apudmernyeckux TUIIOBBIX 3a7a4. Pa3z6op

YpaBHEHUN. BhIpakeHn . COOCTBEHHBIE 3HAYCHHS U BOIIPOCOB 110 TEME
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COOCTBEHHBIE BEKTOPHI MaTPULL.
KBanparuunsie popmsl (R). Bekropsr u
nevictBus Hajg Humu (B R, MS Excel).
Pexomenoyemvie ucmounuru: [8.1.,8.2.,

8.4., 8.5]

3agaTUs. BrinonHeHue
JOOMAIIHUX 3aJaHui K
KaXJOMY 3aHATHIO.

8.OCHOBBI pazpaboTKu
MIPUJIOKEHU U B
MHCTPYMEHTAJIBHON  cpene
VBA

Co3nanne makpocoB u pyukiuii B VBA.
(Excel).

Cosznanue hopmbl Ha mpuMepe
skoHOMHUYeckoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu.: [8.2]

Pabota ¢ yueOHoOMI
nureparypoiu. Pemenue
TUTIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATUS. BhInonHEHHE
JOMAIIHUX 3aaHui K
Ka)XJIOMY 3aHSATHIO.

9.0mnepanuu ¢ MaTpuIlaMu B
R, MS Excel

Anrebpa MaTpu1l, UMIIOPT, SKCIIOPT
manHbeIx U3 R B MS Excel.
Pexomenoyemvie ucmounuxu. [8.1.,8.2.,

8.4.,8.5]

Pabora c yueOHOit
nuteparypoil. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHsTHA. BelmonHeHne
JIOMAaIlIHUX 3a/IaHuH K
KaXJIOMY 3aHATHIO.

10.Pemenue CUCTEMBI
JUHEUHBIX YpaBHEHUN B R,
MS Excel.

Pemienne MaTpu4HbIX ypaBHEHU M
(Meromom obpatHoii MaTpuIlbl, Kpamepa,
l'aycca (B8 R, MS Excel). Dxonomuko-
MaTeMaThyecKas MOJAEb
MEXKOTpacIeBOro Oananca (MoJIemib
«3atpatel-Beimyck»).

Marpuunoe ypasuenue (B R, MS Excel).
JIlunelinoe IPOTrpaMMUPOBAHUE
(Cummniexkc-mMeTo, 3ajada 0
MPOU3BOJCTBE, TPAHCIIOPTHAS 33Jaya H
3amadya o HasHadyeHusx) (MS Excel).
Pexomenoyemvie ucmounuxku.: [8.1.,8.2.,
8.4., 8.5]

Pabota ¢ yueOHoM
auTeparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATUS. BhlnonHenune
JOMAIIHUX 3aJaHui K
KaXXJIOMY 3aHSTHIO.

11.Pemenue mpuUKIATHBIX
SKOHOMHUYECKHX 3a71a4 B R,
Excel

JInHelHOe MporpaMMHUpPOBaHUE
(Cummiexkc-meTo, 3a7a4da o
MPOU3BOCTBE, TPAHCIIOPTHAS 3a]a4a U
3ajada o HasHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota ¢ yueOHo#
nuteparypoil. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUA. BeinonHenue
JIOMalIHUX 3aIaHUM K
KKJIOMY 3aHATHIO.

6. IlepeyeHb yueOHO-MeTOAMYECKOTO OOecniedeHHsl 1JIsl CaAaMOCTOSITeIbHOW PadoThI

oﬁyqamumxca o AU CIMIIJIMHE

6.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE 0CBOCHUE M CIIUILINHbI,

(opMbI BHEAYy TUTOPHOM CAMOCTOATEILHO PadoTHI

15




HaumenoBanue teM
(pa3nesioB) IMCUMIIJIMHBI

Ilepeyennb BONIPOCOB,
OTBOJAUMBIX HA
CaMOCTOsSITeJIbHOE OCBOEHHE

®opMbI BHEAYTUTOPHOM
CaMOCTOSITEJIbHOW PadoThI

BBenenune 8 MS Excel

Jlorugeckue byHKIIHN.
@OyHKIIUM  NPOrHO3UPOBAHUS
(POCT, TEHAEHIIIA).
Brruncnenne HaudMclIeHUI 10
BKJajaM ¥  BBIIJIAT 1O
KpeauTaM, IUIaH TOralieHus
KpeauTa.

— Pemenne 3amay 8 MS Excel;

— paboTa C TEKCTOM JISKIIUH, Pa3oop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHSATHSIM;

- BBIITOJIHEHHE TOMAIIIHUX 3aJaHuMH;

- BEITIOJIHEHM € 3aJaHN I

KOHTPOJIBHOM pabOThI

Bsenenue B R u RStudio

Tunel jaddeIX B R n

MPOrpaMMHUPOBAHHE IEPEMEHHBIX,

JOTUYECKHUE KOHCTPYKIIHH U
YCIIOBHBIC OTIEPaTOPHI B R;
CIIOCOOBI UTeHHA/3anKuch B R
JAHHBIX Pa3IMYHBIX POPMATOB.

— Pemenue 3ama4 B R;

— paboTa ¢ TEeKCTOM JICKITHH, pa30oop
BOIIPOCOB 10 TEME 3aHSTHUS;

— U3y4YEHUE PEKOMEHI0BaHHBIX K
3aHSTUIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
NPaKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMALIHUX 33JaHUH;

- BBIIIOJIHEHUE 3aJaHU I

KOHTPOJIbHOM pabOThI

[Toctpoenue rpadukoB
¢yukuuii B R, MS Excel

XapakTepuCTUKH (PYHKITHI:
YCTHOCTh U HCUYCTHOCTD,

— Pemenue 3amau B R, MS Excel,
— paboTa ¢ TEKCTOM JIEKIIUH, pa3oop

HNEePUOAUYHOCTD,
BOIIPOCOB I10 TEME 3aHSTUS;
MOHOTOHHOCTb,
OTPAHHUEHHOCTS. U3y4eHUE PEKOMEHI0BaHHBIX K
3aHATHIO JINTEPATYPHBIX
UCTOYHHUKOB;
- IOJIrOTOBKA K CEMMHAPCKUM U
IIPaKTUYECKUM 3aHITHSM;
- BBIIIOJHEHHUE JOMAIIHNX 3aJaHHH;
- BBIIIOJIHEHME 3aJaHu
KOHTPOJIbHOW paboThI
Breruncnenue npenena beckoneuno MaJIbIe M | — Pemenwue 3ana4 B R, MS Excel;
¢yukuuu B R, MS Excel 0ECKOHEYHO OosbIINe

¢byukuuu. IlepBblii U BTOpOW
3aMeuaTeNbHBIC MTPEEIIb.
HenpepoiBHOCT,  pyHKIIMU B
TOYKE. Touku paspbiBa
byHKIIY.

— paboTa ¢ TeKCTOM JISKITHH, pa30oop
BOIIPOCOB 10 TEME 3aHSTHUS;

— U3y4YEeHHE PEKOMEHJOBaHHBIX K
3aHATHIO JINTEPATYPHBIX
MUCTOYHHKOB;

- IOATOTOBKA K CEMUHAPCKUM H
PAKTUYECKUM 3aHATHSIM;

- BBITIOJTHEHUE JIOMAITHIX 33 JaHH;

- BBITTOJIHEHUE 33 JaHU I

KOHTPOJIbHOU paboThI

Brruncienue
MPOU3BOAHON (PYHKIIUU B

DnacTUYHOCTh (QYHKIIMU U €€

MPpUMCHCHUC.

— Pemenne 3amau B R, MS Excel,;

- pa60Ta C TCKCTOM JICKIIMH, pa360p
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touke B R, MS Excel

HauGonbimiee u  HauMeHbllee
3HAYEeHUsI HEPEePBHIBHON (PyHKIMN
Ha OTpE3KE.

BOITPOCOB I10 TEMEC 3aHATUA,

— U3Y4YCHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- MOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM;

- BBIIIOJIHCHHE JOMAIIHUX 3aJaHHUM;

- BBIOJITHECHHUE 3aJaHU I

KOHTPOJBHOM pabOThI

YuciieHHOEe HaXO0XKICHUE
OTIPEICTICHHOT O u
HECOOCTBEHHOTI'O
unterpana B R, Excel

Heonpenenennpii  uHTErpalL
dopmyina Herorona -
JleiibHuna.

— Pemenue 3amau B R, MS Excel,;

— paboTa ¢ TEeKCTOM JIEKIIUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YeHUE PEKOMEH/I0BAHHBIX K
3aHSTHUIO IUTEPATYPHBIX
HCTOYHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSATHSIM;

- BBIITOJIHEHHE TOMAITHUX 3aJaHH

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJIbHOM pabOTHI

Onepaunu c
KOMIIJIEKCHBIMU YN CIIaMU U
peleHne anredpandeckux
YpPaBHEHUU

Brruucienue GbyHKIMA
KOMILJIEKCHOI'O IIEPEMEHHOTO

— Pemenwe 3amau B R, MS Excel,

— paboTa C TeKCTOM JISKI[UH, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHIO JINTEPATYPHBIX
WCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSATHSIM;

- BBIITOJIHEHHE TOMAIITHUX 3aJaHUMH;

- BEITIOJIHEHM € 3aJaHN I

KOHTPOJBHOM pabOThI

OcHOBBI pa3paboTku
MPUIIOKEHU I B
MHCTPYMEHTAIBHOM cpene
VBA

OcuoBul s3pika Visual Basic for

Application. Paspabotka
MOJIb30BATEIBCKAX  THAIOTOBBIX
OKOH.

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TeKCTOM JICKITHH, pa30oop
BOIIPOCOB 10 TEME 3aHSITHUS;

- U3YYCHHE PEKOMEHIOBAHHBIX K

3QHATHIO JINTEPATYPHBIX

- TOATOTOBKA K CEMUHAPCKHUM U
MPAKTUYECKUM 3aHATHSIM;

- BBITIOJTHEHUE JIOMAITHHUX 331aHU N

Omnepanuu ¢ MaTpuLilamMy B
R, Excel

Bekropnoe npoctpanctso R".
JIuneliHas 3aBUCUMOCTD
(HEe3aBUCHUMOCTH) CHCTEMBI
BEKTOPOB. basuc u pasmepHOCTh 7
BEKTOPHOT'O IPOCTPAHCTBA.

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TeKCTOM JIEKITHH, pa3doop
BOIIPOCOB 10 TEME 3aHSTHUS;

— HA3y4YEHHUE PEKOMEHIOBAHHBIX K
3aHATUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- HOJArOTOBKAa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM;

- BBIITOJTHEHHE JOMAIITHUX 3aJaHHM

- BBIITOJIHEHHE 3aJaHu I
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KOHTPOJILHOM pabOThI

Pemenue CHCTEMBI
JIMHEHWHBIX YpaBHEHUM B R,
Excel.

CoOCTBEHHBIE
cOOCTBEHHBIE

3HaA4YCHU A n

KBaJApaTHBIX MAaTPHUII.

BEKTOPBI

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TEeKCTOM JICKITHH, pa30oop
BOIIPOCOB 10 TEME 3aHSITHUS;

— M3y4YCHHUE PEKOMEH/I0BAaHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HMCTOYHHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM;

- BBITIOJTHEHHU € JIOMAIITHUX 33JIaHU

- BBITIOJIHCHU € 3aJIaHU I

KOHTPOJIbHOM pabOThI

Pemrenue MPUKJIATHBIX
SKOHOMHMYECKHUX 3a1a4 B R,
Excel

Haxoxnenune

MHKpPO3KOHOMUKE. TpaHcmopTHas

DJJaCTHYHOCTH H
ApYrux IMnpeACiibHbIX BCIWYUH B

3a71a4a, 3aJjada O Ha3HAYCHUAX.

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TEeKCTOM JIEKIIUH, pa3oop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4YeHUE PEKOMEH/IOBAHHBIX K
3aHSTHIO JINTEPATYPHBIX
HCTOYHHKOB;

- TOATOTOBKA K CEMUHAPCKHUM U
MPaKTUYCCKUM 3aHATHSIM;

- BBIIIOJIHEHHUE JOMAIIIHUX 33IJaHU;

- BBIIIOJIHCHUE 3aJaHHU I

KOHTPOJIBHOM padOThI

6.2. IlepeyeHb BONIPOCOB, 321aHUM, TEM AJISl HOATOTOBKHU K TEKYLIeMY KOHTP0JI10

Ilpumepnwie onpocvt K KOHMPOTILHBIM PAOOMAM

1. Kak pa6otatot ¢punancossie pynkimm B Excel (IIC, BC, CTABKA, KIIEP, TUIT

u 1p.)? Kakoif cMbICII UMEIOT OHH U UX apTyMEHTHI?

2. Kakmnocrpouts rpaduk pyskium B Excel/R?

3. Uto Takoe mpeen YucI0BOM MOCIe0BaTeIbHOCTH, TP €161 (YHKITUH B TOUKE, Ha

O0eckoneuHocTu? Kak BBEIYMCIUTH npcaci, UCIOJb3YA BbIYUCIUTCIIbHBIC BO3MOKHOCTHU

Excel/R?

4. Yro Takoe acumnroTa rpaduka Gpyukipm? Kak HaiiTn acuMIToTh (AHATHTUYECKH

u B Excel/R)?

5. Uro Takoe npousBoaHasA (pyHKuun? Kak BBIUMCIUTH P OU3BOAHYIO C TOMOLIBIO

dbopmynuuciaennoro guddep eHrupoBaHus?
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6. Kakue ¢pyHKIMM Ha3BIBAIOTCSI MOHOTOHHBIMH Ha Mp oMexyTke? UTO Takoe TouKa
JOKaJIbHOro 3kcTpemyma (pynkuuu? Kak uccnenoBaTh (yHKIHIO HA MOHOTOHHOCTb U
sKCTp eMyMblI (aHanmuTndecku u B Excel/R)?

7. Kaxue pyHKIMM HA3bIBAIOTCS BBHIMYKIBIMUA U BOTHYTBIMU Ha MpOMexXyTKe? Uto
Takoe Touka neperuda ¢pynkuun? Kak vccinenoBaTh QyHKIMIO HA BBITYKIOCTh U TOUYKH
nepernda (ananutruecku u B Excel/R)?

8. Uro Takoe HeEONMpeAcHEHHBIM WHTErpaj, ONpeASNEHHBIM  HMHTErpa,
HecoOCTBeHHBIN mHTerpai? Kak BEIUMCIHTD OMp eAenEHHBIN/HECOOCTBEHHBIN HHTETPA B
R?

9. Tlo xakuM mp aBUJIaM BBITIOTHSIOTCS OTIEpaIvK Ha T MaTpUIiaMu (apudMeTndeckue,
TpaHcroHupoBanue)? UTo Takoe oOpaTHasi MaTpUIla U JJ1 KAKUX MAaTPUIl OHA CYIIECTBYET?
Kak BBINOJHUTH CITOKEHUE, BHIYUTAHUE, YMHOKEHUE, TP AHCIOHUPOBAHUE U HAX OKJICHHE
oOparHoii maTpuiisl B Excel/R?

10. YUro Ttakoe ompemenutenb Matpuibl? Kak HaWTH ompenenuTenb MaTPHIBI B
Excel/R?

11. Yro Takoe cuctema JIMHEHHBIX anreOpandeckux ypaBHeHHH? CKOJIBKO p eIeHui
U B KaKuX ciydasx ona MoxkeT umerb? Kak pemuts CJIAY B Excel/R?

12. Kak pemmts MaTpuaHOe ypaBaeHue Buga AX=B mnu XA=B B Excel/R?

13. Kak ompeneneHbl JUHEHHbIE omepanuu Haj apu(PMETUYECKUMH BEKTOD aMH,
CKaJIIpHOE NP OU3BEICHUE BEKTOPOB, MOJYJb BEKTOPa, yroj Mexay Bekropamu? Kax
BBITIOJTHUTH JIMHEMHBIE OTEpalii, BBIYUCIUTh CKAJISIpHOE NP OU3BEACHUE, HAUTH MOJYJIb
BEKTOpa, HAWTH yroJl MKy Bektopamu B EXcel/R?

14. Yro takoe cOOCTBEHHBIEC 3HAUEHUS U COOCTBEHHBIE BeKTOpa MaTpuIlbl? Kak Haittn
COOCTBEHHBIC 3HAUEHMSI 1 COOCTBEHHBIE BEKTOpa MaTpuiibl B R?

15. Yto Takoe 3ajava JUHEHMHOTO mMNporpammupoBaHusi? Kak pemmuTs 3a1ady

JUHEHHOTO Mp orpamMmupoBanus B Excel/R?
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Ilpumepol 3a0anuii KOHmMpPOALHBIX pAdOM

3agaHus MOKHO BLINOJHHTE Kak B Excel, Tak u B R-studio
Ilpumep 1
1. TIpoBectu moJIHOE HCCIIeIOBaHKUE M TOCTP OUTh I'paduk pyHkimu Y = f (X).
Haiitu HanOosb1Iee M HAUMEHbIIEE 3HAUEHHSI PYHKIUHU Ha oTpe3ke [-2;0].

X3 -2
f(X)Zw.

2. IlpoBecTr moaHOE KCCIENOBaHNE M TTOCTP OUTh Tpaduk pyukmmu Yy = f (X).

y=3/x*-5x+6

3. C noMoibto (GMHAHCOBBIX (YHKIUH ONP €AETUTh, KAKIUM JI0JI>)KHO OBITH
HavaJbHOE 3HAUCHHUE BKJIaa P U CIEAYIONIMX YCI0BUsIX: cp ok Bkiaaa (Knep)— 18
MecsteB, Oyaymiee 3Hauenue Bkaana (be) — 11 500 nonnmapos, rogosas
npouenTHas ctaBka (CtaBka) — 12,5%. JlonoaHUTETbHBIC BIOXKEHUS U U3BATHS HE
np ouzBoAsTcs. [IpoLIeHThI HAUUCTSAIOTCS ©XKEKBap TaTbHO. OTBET 1aTh C IBYMsI
3HAKaMH [10CJI€ 3aIIATOM.

Ilpumep 2

1. 3BeCTHO, YTO KOMITAHUS OKa3bIBACT 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).

J1J1st MX BBITIOJTHEHHS TP €O YIOTCS COOTBETCTBYIOILKE P ECYPCHI &i, Dj, Ci. IIpu 3Tom eciu a;=>0,

pecypc uMmeercss B Haiauduu, ecnu <0, TO OH HaXOAWTCA B ayTcopcuHre. B 1emsx

MHOFO(l)aKTopHOFO aHaJIn3a JOCATCIIbHOCTU KOMIIAHUN H€O6XO,Z[I/IMO pacCUutaTthb

CJ'IGI[YIOIHI/IG BBIp AXXCHUA .

a)4d-3b

b) 63, p)*b + 4*|p|*b

¢) 4(a, by*p - 6(b,p)*a - 3|pI*p

2. BOCCTaHOBI/ITe, KaKOC KOJIHNYCCTBO PCCYyPCOB X1, X2, ..., X8 OBLJIO MCIIOJIH30BAHO B

KOMIIAHHUU IIPHW BBITIOJIHCHUHW OCHOBHBIX 3a1ad4. I/ISBGCTHO, qTO AJId 3TOI'O HAAO
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P ELINTh CUCTEMY JIMHENHBIX YpaBHEHUN. OTBET JaliTe C TOYHOCTBHIO 0 JIBYX 3HAKOB

rocie 3ansaTol. Pe3ynprat rnp oBepere.

6 x1i+ 8 x - X3+ 8 Xa -7 Xst 4 X -2 X+ 2 Xs= 518,42

6 x1+ 9 X+ 7 x3+ 10 x4+ 7 XxXs+ 6 Xet 8 X7+ 2 Xg= 1325,72

6 X1 - Xot+ X3 -6 X4+ 9 xs+ 5 Xe -5 xr+ 3 Xs= 238,28

-7 X1 -9 x3+ 5 xs+ 3 Xet+ 7 X7 - Xg= 277,38
2 X - Xs+ 8 x4+ 6 Xxs+ 3 Xet 6 x+ 7 Xs= 672,06

-8 x1 -9 X+ 4 xat xa+ 4 xs+ 10 x 10 x+ 6 8T 66,24
8 xi+ X2 —-10 x3+ 8 xa+ 4 x5 -4 Xet+ X7 -6 xs=  —-335,80

2 x1+ 10 x -9 x3 -9 x« -9 x5+ X6 -7 X7+ 3 Xg= 10,12

3. I[JISI BBITIOJIHCHHS OIITUMAJIBHOI'O 6I/ISH€C-HJ13HI/IpOBaHI/ISI Tpe6yeTc51 P CHINTH

MaTpUYHOE Yp aBHEHUE AJ151 OTHICKAHUS MATp Ullbl X 1O 3aJlaHHbIM MaTpulaM A, B u

nuaronanbHoii equanatoil E: X(B)A?=E. Pesynbrar nposepbTe.

0 811 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 1 118 9 -9 -14 2 -9-14 1-11 -9-17

A=l15-17 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
0 117 6 113 -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. Jmst BOCCTAHOBJICHMS YTpadeHHBIX MapoJIie BXoJa Ha TOPTal OpTaHW3AIUH
TpeOyeTcsl HAMTU ¢ TOYHOCTBIO /10 3 JECATHYHBIX 3HAKOB COOCTBEHHBIE YUCIA U
coOcTBeHHBIE BEKTOPHI MaTpullbl A. [IpoBepuTh Op TOTOHAILHOCTH TOJIYYEHHOTO

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

A= 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 o 17
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5. 3aemmuk B35 B 6aHke KpeauT B pazmepe 3400000 py6. Ha cpok 20 net. [Iponentrast
craBka 11,75%. [lepuoauuHoCTh HauMCleHUs — pa3 B kBapTall. Kakyio cymmy
OCHOBHOTO JJOJITa KJIMEHT BHITLJIATUT 3a niepBbIe 9 nieT u 3a 1 1 -ii rox nepuoga? Oteer
OKp yTJIUTE 0 KOTIEEK.

6. Jlis BBITIOJIHEHUS OMNTUMAJIbHOTO OW3HEC-TUIAHUPOBAaHUSA TPEOyeTcs P elnTh
CIIENYIOUIY IO 33/1a4y JIMHEHHOTO P OrPaMMHUPOBAHUS:

f(xq,x,) = 10x; — 30x, > max
X1+ 2x,=>3
X1 —2x, <2
X, +2x, <6
x =1
k X1,X5 =0

Kpurepun 60a/1/1bHOM OLIEHKH Pa3JIMYHBIX (POPM TeKyLIero KOHTPOJIs YCIeBaeMOCTH

Kpurtepuu OamibHOM OIEHKU P a3JIMYHBIX (POPM TEKYIIIEro KOHTP OJIsl yCIIEBAEMOCTH
coJepKaTci B COOTBETCTBYIOIIMX METOJMUYECKUX peKoMeHaauusx Jlemap ramenra
MaTEMaTHUKH.

7. @OH OLEHOYHBIX CPEACTB [AJIsl IPOBEICHHUS POMEXKYTOYHOM ATTECTALMU
00yYarouXxcs o AUCHMIIMHE

[lepeueHb KOMIIETEHIMI C yKa3aHUEM MHAMKATOPOB UX JTOCTHXKEHHUS B IIPOIIECCe
OCBOEGHMSI 00pa30BaTENbHON MpOTpaMMbl cojepkutcs B paszaene 2 «llepedens
IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHHMS OOpa3oBaTelbHON MNPOrpaMMbl C YyKa3aHHEM
WH/IMKATOP OB UX IOCTHKEHUS U IJIAHUP YEMbIX P €3yJIbTaTOB 00YUYEHUS MO JUCLIUILIINHEY.

TunoBbie KOHTPOJbHbIE 32/IAHUA WJIH HHbIE MATEPHAJIbI, HE00X0MMbIe 1J151 OLEHKHU
HHAMKATOPOB J0CTHKCHUS KOMIIETeHIIM i, SHAHUWA U YMEHU M

HanmeHnoBaHue IIpumepsl 3a1aHni 1J151 OLEHKH MHIUKATOPOB JOCTHKEHUS KOMIIETEH M
KOMIIEeTeHIMH

YK-4 1. Ucnmoib3yeT OCHOBHBIE METOABI U CPEeICTBA MOJIYyUYEeHHs, PeICTABJIEHNS,
CnocoOHOCTB XpaHeHHUsI U 00PA0OTKHU JAHHBIX.
HCIOJI30BaTh 3ananue 1.
MIPUKIIAHOE Cosmats B EXcel anexTpoHHy0 TabMHUILYy, COAEPIKAIILYIO JaHHBIE O Kypce €BPO
MIPOTPaMMHOE (EUR) 3a mocnenuuii mecsil (3Ty nH(GOPMAIIHIO MOXKHO HAWTH Ha
o0ecrieueHue npu ounnansaoM caiite Coepbanka). UMmopTupoBarts 3T 1aHHbIE B R B BUze
pelIeHUH obbekTa THa data.frame.
npodeccuoHaNbHbIX
3a/1a4
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2. leMoHCTpHUpYeET BJIa/IeHHe nakeTaMmmu

MNPUKJIAIHBIX IIPpOrpamMmM.

npopecCHOHAIbHBIMHU

3ananue 2.
C nomoripio puHaHCOBBIX QyHKIM I EXCel cocTaBuTh mtaH morameHus
kpeauTa B pazmepe 500 Tric. py0., B3aToro Ha 18 mecsiieB moj 16% romoBeIx
(IpOIIEHTHI HAUUCIISIOTCS €KEMECSIYHO) M BO3BPAIIAEMOT0 PABHBIMU
MJIaTeKaMHU B KOHIIE KOKIOTO MecsIIa.

3. BoiOupaeTt Heo0X0AMOe NPHUKJIATHOE MPOrpaMMHoOe ofecrieyeHue B
3aBMCHMOCTH OT peliaeMoi 3aia4m.
3ananme 3.

3ananst sexropa a=(3,2,—4,0,4,5,0,-3,4,-4), b=(-3,54,2,3,0,-1,4,-2,3),
C= (0,0,4,-3,2,-5,6,-1,—4,1) . BerunciuTs 3Ha4eHHE BHIPAKEHHUS

3(a,b)c—2(b,c)c+|a|b B Excel unu s R.
4. UcnoJib3yeT NPUKJIATHOE POrpaMMHOe odecriedeHne sl penleHust
KOHKPETHBIX NMPHUKJIATHbIX 3a/1a4.
3aganue 4.
Wmeercs nsate 3apanuii - A, b, B, I, 1 - u isats padotaukos — I, I, 111, 1V, V -
JUTS UX BBITIONTHEHHS. B Tabnulie yka3ana npuoObLTb, KOTOPYIO 00eCIIeunBacT
Ka)KJIbIi M3 PAOOTHUKOB IPH BBIOJHEHUHU KaXKA0r0 U3 3aJaHUH.

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

Pacnipenenuts 3aaHust MEXy paOOTHUKAMH (OIHO 3aJaHHE BBIOIHIECTCS
OJTHUM Y€JIOBEKOM) TaK, YTOOBI 00Iasi mpuOBLIb OT BHITOJIHEHUS 3aJaHUH Obli1a
HaubounblIel. B oTBeTe yka3aTe Hall ICHHYIO HaHOOJIBILYIO TPUOBLIb.

ITKH-2
CnocoOHOCTD
HpI/IMeHSITI)
MATCMATHUYCCKHUC
METO/IbI JUTSI PEIICHUS
CTaHI[apTHI)IX
pohecCHOHATBHBIX
3a1a4,
UHTEPIPETUPOBATH
MOJIyYCHHBIE
MaTeMaTHYECKUE
pe3yJbTaThl

1. [leMoHCTpUpYeT 3HAHUSI MaTeMATHYeCKUX METO/10B, IPUMeHsIeMbIX B
MEeHeKMeHTe

3ananmue S.
Haiitu B opunmansHbix necrounnkax (Hanpumep, B PBK) nndopmariuio o
CTOMMOCTH MUHYTBI pEKJIaMbl Ha TEJIEBU3MOHHBIX KaHajaX BO BpeMs
tpaHcasauu YM no ¢ytooiry 3a mocnennue 5 net. [Ipoananmu3upoBars
MOJly4eHHbIE TaHHbIE. [[ponIIrocTprpoBaTh OIy4YEHHbBIE PE3YIIBTATHI
JIMarpaMMon.

2. IlpumeHsieT MaTeMaTH4yecKHe METOAbI U MOJeJIH JIA 000CHOBAHHSA
NPUHSATHS YNIPABJIeHYECKUX pellleHui.
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3amgauue 6.
CtpyKTypHas MaTpuiia TOPTOBJIHM TPEX CTpaH UMEET BU/T

0,3 0,2 0,5
A=10,4 0,4 0,3
0,3 0,4 0,6

(8; - monst TOProBoro OrOKETA, KOTOPYIO J-asi CTPaHA TPATHT HA UMITOPT

TOBApOB U3 I-0# cTpanbl). ONpeaeTuTh BO3MOKHBIEC OI0/KETHI CTPaH, MPH
KOTOPBIX TOPTOBJISA OyIeT cOalaHCUpOBaHHOM (0e3AePUITUTHON ) IS KaXA0H
U3 CTpaH.

3. Coaep:kaTeJlbHO HHTePHPEeTHPYET pe3ybTaThbl, MOJy4YeHHble MpPH
HCIO0JIb30BAHUN MATEeMATHYECKUX Mojiesei.

3ananme 7.
Kypc aknuu B 2020 rogy cocTaBisi:
01.01.2020 142 py6. 01.05.2020 154 py6. 01.09.2020 166 pyo®.
01.02.2020 145 py6. 01.06.2020 155 py®6. 01.10.2020 166 pyo®.
01.03.2020 147 py6. 01.07.2020 161 py®. 01.11.2020 169 py®.
01.04.2020 151 py6. 01.08.2020 165 py®6. 01.12.2020 172 py®.

OnpenenuTk, KaKOW TUII 3aBUCUMOCTH 00JIe€ TOUHO OIpeAesaeT MOBEICHUE
LIEHHOM Oymaru — JIMHEHHBIN UITH SKCITOHCHITHAJIBHBIN, ¥, TPUMECHHUB
COOTBETCTBYIOILYIO (DYHKITHIO, PACCUMTATh MPE0IaraéMblid Kypc Ha
01.03.2021

Ipumepvt munoesvix 3a0anuii

3aoaua I. C nomoibio GUHAHCOBBIX (DYHKIUN OTIP €AENUTh, KAKUM JOJKHO OBITH

HavyaJIbHOE 3HaUYE€HHE BKJIa1a P U CIEAYIOMIMX yCIoBUsX: cpok Bkiaaa (Knep) —3,5 rona,

oynaymiee 3naueHue Bkiaaa (be) — 21 500 gonnapos, ro1oBas 1mp OIIEHTHAS CTaBKa

(CraBka)— 10%. JlonoJHUTENbHBIE BIOKEHUS U U3bATUS HE TP Ou3BOAATCS. [[pO1ieHThI

HAYUCIAIOTCA 1O 1MoJyroausiM. OTBET 1aTh ¢ IByMsI 3HAKaMU ITOCIIE 3aIATOM .

3aoaua 2. [nomans nepBoro Kpyra cocrapisier 760, Iuro1iaas BTOPOro Kp yra CoCTaBIsET

20. C nomo1ubto uHcTpyMeHTa [logbop mapamerpa onpenenuts BO CKOJIBKO pa3 paayc

IIEP BOT'0 KPyra OTJIM4AeTcs OT paJnyca BTOPOro

3aoaua 3. Haiitn nepByo npomsBoaHyro GyHkmn Y = 5X€" B Touke x = -1,5. OTBer

P €ICTaBUTh B BUJIE ACCATUIHOM Ap 00U ¢ TouHOCTHIO 710 0.001.

3aoaua 4. JIns dysakun y = arctg(x + 2.5) — 0.25x nanaure:

1) op nuHaTYy TOUKH 1ep eceuenusi rpaduka c ocbio Oy;

2) TOUKY JIOKaJIbHOIO MUHUMYMa;
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3) JIoKaJnbHBI MUHUMYM;

4) TOUKy JIOKaJTbHOI'O MAKCUMYMA;

5) ToKaabHBIA MAKCUMYM.

Bce oTBeThI p €/1CTaBUTH B BUJIE JECATUIHOM 1p 00 ¢ TouHOCTHIO 710 0.001, Hanpumep,
1.234.

3aoaua 5. 3BectHA IIp €ZeIIbHaS [P OM3BOAUTEIBHOCTD TpyJa MP(L) = ﬂ ,roe L —

In(L +100)
00BEM Tpymo3aTpar. Haitti 066EM np ouzBoacTBa p U 00bEME Tpyao3atpar Lo=80. OtBer

JaTh C TOYHOCTBIO JI0 IBYX 3HAKOB MOCJIE 3aISATOM.

3aoaua 6. HailiTi BTOp Y10 MpOU3BOIHYIO QyHKIUH Y = 3/ X* —5X+6 B Touke x = -2.

OTBeT Mp €ACTaBUTH B BUJEC ICCITHUHOM Jp 00M ¢ TOUHOCTHIO 10 0.001.

3a0aua 7. Bpunciure mnpenen (1)yHKmvn/1Iim—“4x+9_5

X— 4 &—2

.OTBer 3ammIIuTe B BHJC
TeCATHIHOM Ap 00U ¢ TouHOCTHIO 710 0.001.

v 4 2
3adaua 8. Haiitn HauboJblee U HauMeHbliee 3HaueHne Qyukun f (X)=X" —5%"+7x-2

Ha oTpe3ke [-1;4].

3aoaua 9. ®dupwma pemmmna B3ATh Kpeaut pazmepom 600 000 pybmeit, moramars KOTOPBIA
(OCHOBHOW JOJIT U TP OIIEHTHI ) HAMEP €Ha P aBHOMEPHBIMH TUTATEKaMU B KOHIIE Ka)KI0TO
Mmecsta. Omp eaenuTh SKeMECTIHbIC BHITIIATHI TI0 KP UTY IS P a3HBIX IP OTICHTHBIX
CTaBOK M Cp OKOB noraenus kp eauta (0T 5% 10 20% u ot 1 1o 15 net, ucnonb3ys
TaOJINITY MOJICTAaHOBKH). B 0TBETE yKa3aTh pa3mep miaTexa 3a 4 -biid 1o Ip U Ip OLEHTHO I

craBke 12%.

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

-3 0 4 1 O -3 0 4 1 O
3a0auall. laner Mmatpuner A=|-1 4 3 -3 1,y B={4 8 3 -2 1| Peumrs

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

4 8 -4 3 6 4 8 -4 3 6

MaTpUYHOE yp aBHEHUE BX=A4.
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3aoaua 11. TlpenenbHble U31Ep KKU NP SATPUITUS BEIYUCIAIOTCS IO popMyIie
MC(q) =95-3q-0,7q%, Tae ( — 00BEM TP OU3BOJICTBA, & PUKCHUP OBAHHBIC U31€P KKK P aBHbI
FC=28. Beraucmuts 00111e n3Aep>KKH Ip ¥ 00bEME Ip on3BoacTBa (o=4,1. OTBET 1aTh C

TOYHOCTBIO JI0 IBYX 3HAKOB MOCJIE 3AISITOM.

3aoaua 12. JIns matpui

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

—4 0 -8 00O 3 311 0 -7 -5

8 -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 -1110 -7 3 -9 -1

yuciaeHHo pemuth (B EXcel miau B R) MaTpmuHOE ypaBHEHHE U [IP OBEPUTH P €3YIIbTAT,

BBIIIOJIHUB YMHOKCHHUC MATP UIT HCXOI[HOﬁ 3agadyu.

AX=B

3aodaua 13. HaiiTu BelIeCTBEHHY IO 1 MHUMYO YaCTH BBIP a>KEHUS
(2 + 2i)?
5+4i

3aoaua 14. IIpuBecty kBagpaTHUHYO (HOPMY K KAHOHHYECKOMY BUTY
f = X2+2y2+472+6xy-4xz2-8yz
3aoaua 15. JlaHbl BEKTOPBI:
a=(0,-4,2,31,1,1,0,-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)
BrraucanTh 3HaUCHHS BBIP &KCHU:

1. 3d+5b
2. 2(ab)-p->5lpl-d
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3aoaua 16. J1;1s1 u3roTOBIEHUS ABYX BUIOB TP OAyKIMU A U B Hcionb3yroTes Tp v Bua
ceipbs I, II, III. Pecypcel cbipbsi, HOpMBI €r0 pacxola Ha €AUHUILY IPOAYKLHU U

nojrydyacmast 1np HOBIJIb OT CAWHUIBI IIPp OAYKIHNU 3a/1aHbI B Ta6JII/IHe

Cripbe Hopwmsl pacxona Pecypcor
A B
I 1 7 50
I 3 3) 50
I 3) 2 40
[TpubbLIL 40 20

OHpC}ICJ’II/ITB ONTUMAaJIbHBLIN TIJIaH BBIITYCKA IPOAYKIHMHU U3 YCIOBHUA MAaKCHUMMH3AlUA

P HOBLITH.

Teopemuueckue 60npocsl 014 NOO20MOGKU K 3a4émam

1. TabOmuunenmi npomeccop MS Excel. BBox maHHbIX W (GOpMYN B SUCHKU.
®opmaTtupoBanue. J[uamna3oHsl s4eek.

2. TlpocTble U CnoXHBIE MPOLEHTH. BhiuncieHne HaYMCIEHWA MO BKJIaJaM H
BBITLIAT IO KP €AUTAM, IJIaH NOTallleHus Kp e/IUTa.

3. Tumet pmannbix B R. IIporpammupoBanue mnepeMeHHbiX. Co3maanue
MOJTb30BATENBCKUX (DY HKITUA.

4. Yucnoseie pyHKIMM U cnocoObl ux 3amanus. CBoictBa ¢yHKImi. ['paduk
byHKIUN.

5. Ilpenen uncnosoii mocnenosarenbHOCTH. [Ipeaen hyHKIMN Ha 0ECKOHEYHOCTH U
B TouKe. CBOMCTBA NP €/IEJIOB.

6. IlepBbIii u BTOp Ol 3aMeUaTENbHBIH M e/1EIbI.

/. HenpepbIBHbIE PYHKIIUU U UX CBOWCTBA.

8. AcuMnroTsl rpaduka QyHKIUH.

9. IlpowusBomnas u auddepennuan GyHKIMA OJHON MEep EMEHHON. DIaCTUYHOCTh
(GYHKINY U €€ TIp UMEHEHHE.

10. IIpowusBonubic u auddep eHIMATBI BEICIITHX ITOPSIKOB.

11. Monotonnsie QyHKIMH. JlokambHBIN 3kcTpemyM ¢yHKIuU. MccnemoBanve
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(GYHKIIMHY HA MOHOTOHHOCTD U SKCTP EMY MBI.

12. Bwimykiblie (BoruyToie) pynkiuu. Touku neperuba. Mcecnenopanue GpyHKImmM Ha
BBIITYKJIOCTh U TOUKH IIEp eruoda.

13. HauGo:bIee 1 HauMeHbIIIee 3HAUEHUS HETIP €p bIBHOM (PYHKITUN HA OTP €3Ke.

14. Heonpenenennpnii uHterpai. OCHOBHbIE METOAbl WHTETPHUPOBAHUS: 3aMeHA
niep eMEHHOM, HHTETp NP OBAHUE IO YACTSIM.

15. Omnpenenennsiii uaTerp asn. ®opmyna Herotona - JleliOHuma u ee mp UMEHEHHUE.
Hecob6cTBeHHbIC HHTETP ATTBI.

16. MaTtpwuibl. Oniep aruu Hajx MaTp uiiamu. Panr matpuiiel. OOpaTHas MaTpuiia.

17. Onpenenutens MaTpulbl. CBOMCTBA U TP UMEHEHUE OTIP EACIIUTENEH.

18. Cucrembl TMHEHHBIX anTreOpandecKux ypaBHeHul. Perienne cucreM THUHEHHbIX
anreOpaunydeckux ypaBHeHui merogam Kpamepa, o6patHoit MmaTp uiibl 1 MmetooM ["aycca.

19. MHOXeCTBO peIIeHUA CHCTEMbl JIMHEHHBIX aJreOpanyecKux ypaBHEHHIAL
OHOP OAHBIE U HEOTHOPOJHBIE CUCTEMBI.

20. Apudmernueckue BEKTOpPHI M JIMHEHHBIC ONepalvyd HaJ HUMH. BekTopHoe
npocTpaHcTBo RN.

21. JluneiiHasi 3aBUCUMOCTHh (HE3aBUCMMOCTH) CHUCTEMBI BEKTOpPOB. bazuc u
pa3MePHOCTb JIMHEWHOTO I OcTpaHcTBa. KoopAMHATHI BEKTOpa B JAHHOM 0a3uce.

22. CkalsipHOe pOu3BeieHUEe BEeKTOpOB B RN. JITWHBI BEKTOPOB U YTOJ MEKITY
HuUMH B RN.

23. CoOcCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOP bl KBAAP aTHBIX MATPHII.

24. 3ajnayu TMHEWHOTO MPOrPaMMHUPOBAHUS B SKOHOMUKE: MUHUMU3A1IUS P aCXOJIOB,

MaKCHUMM3alM:A IIp HOBLIN U AP .; TpaHCIIOPpTHas 3a1a4ad, 3a/1a4a O Ha3HAUYCHHAX.

8. IlepeyeHb OCHOBHO¥ U 10NMOJTHUTEIbHOI yue0HOIi JTUTep aTyphbl, HE00 X0IUMOI 1151
OCBOCHMSI AN CHMILIUHBI

OcHoBHasiIUTEpPaTypAa:

1. 3amanaeB, C.A. MaTtemaTtuka Ha si3b1ke R: yaeOnnk / C.A. 3amagac; DUHAHCOBBII
yauBep cutet npu [IpaButenscree PO, J/lenap TameHT aHaIn3a JaHHBIX, [P UHATHS

pemniennii u GuHAHCOBBIX TexHOIOTHH. — Mocksa: [Ipomereit, 2018. —324 c. —
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Tekcer : HenocpencreeHubld. -Toxke: URL: Pexxnm nocryma : ObC:
YHuBep cuterckas OuOJIMOTEKa OHJIAMH !
https://biblioclub.ru/index.php?page=book &i1d=494941 (nata oOpaieHus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 371eKTp OHHBIA.

. Marematuka B Excel: yueonuk niist By308/ O.A.batok, JI.B.bep3un, A.B.3omotaprok
[u np.];monpen T. JI. ®omuueBoil. — Mockaa: «IIpomereiin, 2019. —229 ¢. — Teker
: HEMOCP €/ICTBEHHBIN
OuHo-3204HOE 00YyUeHHE:

1. 3aganaes, C.A. MaTtemaTuka Ha si3b1ke R: yuebnuk/ C.A. 3aganacs;

®uHaHcoBbIl yHUBep cuteT np U [Ipasurensctee PO, /lenapTameHT aHanusa
JAHHBIX, TP UHATUS P SIIEHUH 1 (UHAHCOBBIX TEXHOJIOTHIA. — MOCKBa:
[Ipowmereit, 2018. —324 c. — Teker : HenocpencTBeHHbid. -Toxe: URL: Pexum
nocryna : 9bC: YHuep cuterckas OMbJIMoTeKa OHIaMH !
https://biblioclub.ru/index.php?page=book &1d=494941 (nata o6paiieHus:
17.05.2021). — ISBN 978-5-907003-59-0. — TekcT : 37eKTp OHHBIH.

. MeToasl onTHMaIbHBIX P €TEHUH B SKOHOMUKE U (prHaHcaX. [IpakTukym:

yuebHoe mocodue/ . A. Anekcanaposa [u np.]; moapen. B.M. 'onuapenko,
B.1O. ITonoBa. -Mocksa: Knopyc,2016.— Tekcr : HenocpeacrBeHHbiil. — To
xe. - ObC BOOK.ru. - URL: https://www.book.ru/book/919200 (nata
oopamenus: 17.05.2021). - TekcT : 27€KTp OHHBIN.

JonosHuTE/IbHAA IUTEPATYpA:

1.

Mertoabl onTUMAaIbHBIX P EIIEHUH B SKOHOMUKE M (prHaHCcax. [TpakTukym: yueOHOe
nocooue / . A. Anekcanaposa [u ap.]; moa pen. B.M. I'onuapenko, B.1O. [Tomnosa.
- Mockga: Knopyc, 2016. — Tekcr : HenocpeactBennsiid. — To xke. - 9bC BOOK .ru.
- URL: https://www.book.ru/book/919200 (nata o6pamenwus: 17.05.2021). - Teker :

AJIEKTP OHHBIN. (OUHOE 00y YECHHE).
CononoBuukoB A. C. MaTtematuka B 3xkoHOMuUKe. Y. 1: JIuneitHas anrebpa,
aHAJIMTUYECKas TeOMETP Usl U IMHEUHOE NP OrpaMMUPOBaHUE: YUECOHUK JJIs CTY .

skoHOMMY. criell. By30B/ A.C.CononoBHukoB, B.A.ba6aiities, A.B.bpauios,

29



9.

N.I".Illanapa - Mocksa: ®unancel 1 cratuctuka; MHOPA-M,2003,2005, 2006,
2007,2011. -384 c.— Tekcr : Hemocp eACTBEHHBIH. - To ke. -
URL:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (nata

oopamenus: 17.05.2021). - TekcT : aieKTp OHHBIM.

. ComxonoBHukoBA. C. MartemaTtuka B DKOHOMUKE. Y.2: MaTeMaTHUEeCKUI aHAIU3:

y4eOHUK JIJTsI CTy I. SKoHOMMY. crretl. By30B/ A.C. ConomoBankoB, B.A.babaiiies,
A.B.bpawnos, W.I'.Illarapa. - Mockpa: ®uHaHCH 1 ctatuctuka; Madpa-M, 2003,
2005, 2007,2011.- 557 c. — Tekcr : Hemmocp enCTBEHHBIN.- T0o ke .- 1999.-

http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (mata
obpamenwus: 17.05.2021). - TekcT : 37€KTp OHHBIH.

Ilepeyens  pecypcoB  HMHGPOPMALUOHHO-TEIEKOMMYHUKAIMOHHON  CE€TH

«I/IHTepHeT», HCOﬁXO)IHMBIX AJIHA OCBOCHUA TUCHHUITIJINHBI

1.

ok w

6.
7. DIeKTpoHHO-6HOIHOTeUHas cicTeMa H3naTenbeTea «FOPAMT» https://urait.ru/

8.

9.

NudopmanmonHo-oOpa3oBaTenbHbINA Mop Tat DUHAHCOBOT'O YHUBEPCUTETA TP U

[IpasutenscrBe Poccuiickoit @enep anmu http://portal.ufrf.ru/.

. Cailt xadenp sl 1enapTaMeHTa MaTEMaTHKH.

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

OnextpoHHas oubnuorexka @unancosoro ynusepcuteta (3b) http://elib.fa.ru/
OnexktpoHHO-O0ubIMoTeuHas cuctema BOOK.RU http://www.book.ru 5
DneKkTpoHHO-O0uOIMOTeUHas cucTema « Y HuBepcuteTckas ouonuoreka OHJIAH»

http://biblioclub.ru/
DIeKTPOHHO-OMOMMOTeYHast cucTeMa Znanium http://www.znanium.com

DNeKTPOHHO-OMOIMOTEeYHAasI CUCTeMa H31aTeNIbeTBa [IpocnekT
http://ebs.prospekt.org/books
DeKTpOHHO-OMOIMoTeYHasl cucTema u3narenbeTBa «Jlanby https://e.lanbook.com/

10.9nexTponnas oubnmmoreka M3narenbckoro goMa «I'peOCHHUKOBY

https://grebennikon.ru/

11. JlenoBas onnaitn-Oubaunoreka Alpina Digital http://lib.alpinadigital.ru/
12.Hayunas snekTpoHHas onbnnoteka eLibrary.ru http://elibrary.ru

13. HantmonanpHas 3eKTpoHHAs OndmoTteka http://m6.pd/

14.Pecypcel nH(DOpMAIIMOHHO-aHATUTUYECKOTO areHTCTBA 10 (PMHAHCOBBIM PhIHKAM

Cbonds.ru https://cbonds.ru/

15.CITAPK https://spark-interfax.ru/
16. Academic Reference http://ar.cnki.net/ ACADREF
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://portal.ufrf.ru/

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

18.TTaker 6a3 manabix Komnanuu EBSCO Publishing, kpymHeiiiero arperaTopa Hay4HbIX
PECYpCOB BEIyIINX H3MaTEILCTB Mupa http://search.ebscohost.com

19.Dnextponnbie mpoAyKThl u3narenbcTBa Elsevier http://www.sciencedirect.com

20.Emerald: ManagementeJournal Portfolio https://www.emerald.com/insight/

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

22.PedeparuBHas 6a3a qanHbIX o MaTeMaTuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24. Konneknus HayuHbIX xKypHaioB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza nanubix Business Ebook Subscription na mardopme Ebook Central
https://search.proquest.com/

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

27.baza nanasix RUSLANA xomnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.DnexTpoHHAas KOJUISKIIUS KHUT U3laTenbeTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas puHaHcoBast HH(popManmoHHas cuctemMa komrnanuu Bloomberg

31.Cuctema Thomson Reuters Eikon

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

33. MaccoBblii OTKP BITHIN OHITAHH-Kypc/crienmanu3aims « Microsoft Professional

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

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

34.MaccoBbIii OTKP BITBIN OHJIAWH-Kypc/crieruanmm3arust « MalnHHOe 00y YeHHe 1
anaims qa"aueix» / MOTU u Sunekc. —

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

35.MaccoBblii OTKp BITBIH OHJTaWH-Kypc/cnienmanm3anus “‘Recommender Systems™/

University of Minnesota — https://www.coursera.org/specializations/recommender-
systems
36.MaccoBblii OTKp BITBIN OHJIIaMH-Kypc/cnienmann3arnus “‘Machine Learning”/ Stanford

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

37.I1podeccuoHanbHbIN pecypc 0 MAaTMHHOMY 00y 4EHHIO. -

https://stackoverflow.com

38.IIpodeccrnoHanbHBIN p €CypC ITO0 MAIITUHHOMY 00Y4YEHUIO. -

https://stackexchange.com

39. ITnaTdopma 1151 COp SBHOBAHMIA 110 MAIITMHHOMY 00y4eHnto — WWW.kaggle.com
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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/

10. MeToan4ueckne ykazaHus 1J15 00y YaI0 U XCH 110 0CBOCHHU IO M CHUTLIUHBI

Metoanyeckue yka3aHus 1151 00y4aronXcs 0 0CBOCHUIO TUCIUTUTUHBI (KOMILIEKC
PEKOMEHJAIMi M Pa3bsICHEHUN, MO3BOJISIIONIMN CTYJIEHTY ONTUMAJIbHBIM 00pa3oM
OpTaHU30BaTh MPOIIECC M3YUCHUS yUeOHOTO MaTepuajia JUCIUIIIUHBI) TP e/ICTABJICHBI B
Y4eOHO0-0praHM3anuoOHHOM KOMILIEK e 1JIsi TUCHMILUINH [enmapTaMenTa MaTeMaTHKH,
pa3MelmeHHoM Ha crpaHuie Jlemaprtamenta MateMmMaThkd —caita  DUHAHCOBOIO

YHHUBEDP CUTETA.

11. Ilepeyenb nHGPOPMAHOHHBIX TEXHOJIOTHIA, MCIIOJIb3YyEeMBbIX IIPH OCYIECTBJICHUH
00pa30BaTEJBHOIO MpoLecca MO AMCHUILINHE, BKJIKYaSA MepedyeHb Heo0X0auMoro
NPOrpamMMHOro odecrnedeHns 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIUIeKT JIMIIEH3UOHHOTO IIP OrPaMMHOTO 00€CTIeY €HUS :
Windows, Microsoft Office; Excel
AntuBupyc ESET Endpoint Security.
11.2 CoBpemennsie mnpodeccuoHalbHble 0a3bl JAaHHBIX W HWHGOPMAIOHHbIC

CIIp aBOYHBIC CUCTCMBI:

Nudopmannonno-npasosas cucteMma «Koncynsrant [lmocy;
NudopmanmoHHo-nipaBoBas cucteMa «l apanm»;
Dnektp onHas sHIuKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema  koMmIuiekcHOro  packpbitust — uHpopmamuu  «CKPUH» -
http://www.skrin.ru

11.3. CeptudumnupoBaHHble MpOTPaMMHBIC W ammapaTHbIC CPEICTBA 3aIlUTHI
nH)Op MaIHU — HE TIP €Ty CMOTPEHO

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

12. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3b1, HE00XOAMMOM JJIsl 0CYIECTBJICHUS
00pa30BaTeJILHOIO POLIECCA N0 AUCHMILINHE

JIns oCBOGHUS AUCIUIUTMHBI HEOOXOAUMO JIF000€ BBIYUCIUTEIBHOE CPEICTBO —
KOMIIBIOTEp, cMapTHOH WK IiaHmeT. [IpakTudeckue 3aHATHS JOKHBI TP OBOIUTHCS B

KOMIIBIOTEP HbIX KJIACCaX YHUBEPCUTETA.
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