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1. HaumeHoBaHue I¥CIUIIIHHLI

«Iludposas matemaTrika Ha si3bike R u EXcely.

2. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 0CBOEHHSI 00Pa30BaTeIbHON MPOTPAMMBI C
yKa3aHUeM HHIUKATOPOB UX J0CTHKEHUSI U IVIAHUPYEMbIX Pe3yJIbTATOB 00 Y4 eHHsl 10

AUCIHUIIINHE

Huctmuinaa «lludppoBas mMatematrka Ha s3bike R u EXcely oOecreunBaer
WHCTpP YMEHTapui hopMupoBaHus cieayrommx kommnerennuii: YK-4, [TKH-3

Tab6muna 1
Kon HaumenoBanue HNupukaropsl PesyabTaTel 00y4yenusi (3HaHus,
KOMIeTeHIINI KOMIEeTEeHIHH MOCTUKEHUS yMeHHS U BJIAJICHNs ),
KOMIEeTEeHIHH COOTHECEHHBIE C
KOMIETEeHIUIMI/MHAUKATOPaM
U IOCTHKEHHS] KOMTIeTeHIUI
YK-4 CnoocoOHOCTE 1. Ucnionb3yer 3nanue oCHOBHBIE METOIbI
W CIIOTh30BaTh OCHOBHBIE METOJIbI 1 MOJIYYCHHUS, IPEICTABJICHHUS,
MIPUKJIAJHOE CpelcTBa MOJy4YeHUs, XpaHEeHHUs U 00pabOTKH TaHHBIX
MPOrpaMMHOE MpeACTaBICHUS,
obecrieueHue mpu XpaHeHUs U 00pabOTKN | YMeHue mpuMEHSTh OCHOBHBIC
peleHuH JTAHHBIX. METOJIBI TTOTYICHHUS,
npodeccuoOHaATbHBIX MPEICTaBICHUS, XPaHEHUS U
3a/1a4. 00pabOTKHU JAaHHBIX
2. JlemoHCTpUpYET Jnanue npodeccuoHaTbHBIC
BIIAZICHHE MaKeThl MPUKIIATHBIX TPOTpaMM
npodecCuOHaTbHBIMHU
MaKeTaMy MPUKJIAJHbIX | YMeHnue vicrionn3oBath
MPOTPaAMM. npodeccCuoHaIbHBIE TaKEThI
MPUKJIAIHBIX TPOTPaMM
3. Beibupaer JHanue NpUKIAgHOE
Heo0XxoanmMoe pOrpaMMHOE 00ECTICYCHHE
MIPUKIIaTHOE
MPOrpaMMHOE Ymenue BriOvpaTh HEOOXOAUMOE
obecrieueHue B MPUKJIaJHOE 0OECICUeHUE B
3aBUCUMOCTH OT 3aBHCHUMOCTH OT pelIaeMbIX 3a/1a4
pelaemMon 3a1auu.
4. Ucnions3yer 3HaHue Ha3HAUEHUE IPUKIIATHOTO
MIPUKIIaTHOE MPOrpaMMHOI0 O0eCTIeUeHHUsI
MPOTpaMMHOE
obecrieueHue s Ymenue vicnonb3oBarh
pelIeHUsI KOHKPETHBIX | MPUKIATHOE TPOrPaMMHOE
MPUKIIATHBIX 33]a4. obecrnieueHue AJsl pereHus
KOHKPETHBIX ITPUKJIATHBIX 33124
INKH-3 CnocoOHOCTB 1. TIlpoBomut cOop, | 3Hanue MaTeMaTHUECCKUE METOIBI,
OCYIIECTBIISITH COOp, | 00paboOTKy U | IpUMEHSEMbIC B MCHEDKMCHTE.
00paboTKy 1 CTaTUCTUUYECKUIN aHAIN3
CTATUCTUUYCCKU I JNaHHBIX U8 pElIeHUs Ymenue vcnionp3oBarh
AHAITH3 TAHHbIX, DUHAHCOBO- MaTeMaTU4eCKHUe METO/IbI,
PUMEHSATE SKOHOMHYECKHUX 3aay. | TPUMCHACMBIC B MEHCIUKMCHTE.
MaTeMaTHYeCKHe




METOJIBI JIIS
peeHus
CTaHJApTHBIX
podecCHOHATBHBIX
¢rHaHCOBO-
3KOHOMHUYECKUX
3a/1a4,
MHTEPIPETUPOBATD
IMOJIYYCHHBIC
pe3yiabTaThl

2. dopMynupyer

MaTeMaTUYECKUE
MTOCTAaHOBKH
(muHaAHCOBO-
SKOHOMHUYECKUX 3aj1ad,
MTePEXOIUT oT
HKOHOMHUYECKUX
MOCTAaHOBOK  3agad K
MaTeMaTHYECKUM
MO/JICJISIM.

3nanue maTeMaTHYECKHUE METOIBI
1 MOJIEIHU 11 000CHOBAHUS
NPUHATHS YIIPABJICHYECKUX
pEeLIeHU .

Ymenue vcnonszoBarh
MATEMATUYCCKUC MECTOAbI U
MOJIENIN TSI 00OCHOBAHUSA
MPUHATUSA YIPABICHUECKUX
peUICHUN.

3. CucteMHO HOOXOIUT

3Hanue METO/bI ITOJTYUYCHUA

K BBIOOPY | pE3yJbTATOB MPHU HUCIIOIH30BAHUHU
MaTeMaTHYECKUX MaTeMaTUYECKUX MOJICNIEH.
METOJIOB u

MH(OPMAITHOHHBIX Ymenue iaTepnpeTnpoBaTh
TeXHOIOTHIA Jutst | PE3YJIBTAThI, [ONYYCHHBIC IIPH
pelieHHsT  KOHKpeTHbIX | MCTOIb30BAHMH MaTEMaTHHECKHUX
(uHaHCOBO- MOJIeneH.

SKOHOMHUYECKHUX 33]1a9 B

npodeccuoHaNbHON

o0J1acTH.

4. Anamusupyer | 3nanue moaenu GUHAHCOBO-
pe3yIbTaThl HSKOHOMHYECKUX 3a/1a4 U JIeNaTh
WCCIICIOBAHUS Ha UX OCHOBE KOJTMYCCTBCHHBIC H
MaTeMaTUYECKUX KaueCTBEHHBIE BHIBO/IBI.

Mojzeneil  (pUHAHCOBO-

SKOHOMHYECKHX 33]a4 1
7ieTaeT Ha UX OCHOBAHUH
KOJIMUECTBEHHBIE u
KaueCTBCHHBIEC BBIBOJIBI
U PEKOMEHJAUHUH TIO
NPUHATHIO (UHAHCOBO-
HKOHOMUYECKUX
pEIICHHH.

Ymenue ncnone3oBarn MOJCIIN
(I)I/IHaHCOBO-BKOHOMI/I‘-IeCKI/IX 3a1a4
" Jcj1aTh HaA UX OCHOBEC
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC

BBIBOJBI.

3. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM P OrpaMMbl

JMucrmmoinaa «{udposas maTematnka Ha si3bike R u EXxcely otHocurcs x [ukty

MateMaTuku W uHpopmaTuku HanpasieHuss noarotoBku 38.03.01 «DxkoHOMMKa»

(oOpasoBarenbHas Ip orpaMma « IKOHOMHUKA U (PHHAHCHI ).

B npouecce wuzyueHus JIUCHUILIMHBI

MMPpONUCXOAUT OBJIAACHHUC OCHOBHBIMH

MaTeMaTUIECKUMH TTOHATUSIMH, HEOOX O TMMBIMU JIJTs1 (HOP MUPOBAHUSI TP OPECCHOHATLHBIX

KOMIIETEHIIM BBIITYCKHUKA HAMpaBIECHUS « DKOHOMHKA», U OCBOEHUE HHCTPYMEHTOB

peuicHrdA IPHUKIAJHBIX MATCMATHYCCKUX 3a4da4 € HCIOJIb30BAHHMCM BbIYHCIHNTCIBHBIX

KOMITBIOTEPHbIX TEXHOJIOTHHA. [Ipu 3TOM CTyAEeHThI NpUOOPETAIOT OMBIT IPHUMEHEHUS




M3y4aeMbIX TEXHOJIOTHMM B MPAKTUYECKUX 3aJadaX, CBSA3AHHBIX C CaMOCTOSATEIILHBIM
MOUCKOM, OOpabOTKOM, aHalM30M, OLIEHKOW M HHTEpIpeTanuen ImpoQeccuoHaTbHON
uH(popManuu 0 Py HKHUOHUPOBAHUH P a3IMUHBIX P BIHKOB U HHBIX SKOHOMUYECKUX CUCTEM;
OCYIIECTBJISITh YUETHYIO, PACUETHO-aHATUTHYECKYO U KOHTP OJIBHYIO I€ATEIbHOCTh MPHU
00OCHOBAaHUU W WCIOJHEHUM YIIPaBIEHYECKUX, a Takke (UHAHCOBO-3KOHOMMYECKHX

P ELICHUH HA MUKD OYPOBHE.

4. O0beM JUCHUILIUHBI (MOYJIS) B 3a4€THBHIX eIHHUIIAX U B AKAIeMUYeCKUX Yacax ¢
Bbl/IeJIECHHEM 00beMa ayIUTOPHOM (JIeKIMH, CECMUHAPBI) H CAMOCTOSTEIbHO PadoThI
00y4aroImuxcst

Ouno-3aounasn popmaooyuenus, 20212.n. u m.o.

TaOuma 2
Bun yueOHoit pa6oTsl mo Bcero Cemectp 1 Cemectp 2
JMCIUIIJINHE (B 3/e u yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 4/144 59 92
JAUCHUIJIHHBI
Konmaxkmmuasn paboma- 50 16 34
Ayoumopmuvie 3anamus
Jlexyuu - - -
Cemunapwl, npakmudecKue 3aHsAmus 50 16 34
CamocrosiTeibHas padora 94 36 58
B TeKVILEro KOHTDOMS KontponsHbie KonTtponbHas KontponbHas
JUTeRyI P paboThI pabota paboTta
Buja npomMeXyTOYHOM aTTeCcTaluu 3auér 3auér 3auér
Hncmumym onnaiin-oopaszoeanusn
Ouno-3aounoe ooyuenue c noanvim npumenenuem /10T, 2021 2.n. u m.o.
Tabmuna 3
Buj yueoHoii padoTsl o Bcero Cemectp 3 Cemectp 4
JMCIUIJINHE (B 3/e 1 yacax) (B yacax) (B yacax)
O0mas Tpy10eMKOCTh 41144 79 79
AUCHHUIJIHHBI
Koumaxmuas paboma- 34 16 18
Ayoumopnvie 3anamus
Jlexyuu - - -
Cemunapul, npaxmuyeckue 34 16 18
3auamus
CamocrosiTesibHasi padoTa 110 56 54
B TeKVILEr0 KOHTDOLS KonTponpsHbie KonTponpHas KonTponpHas
JUTeRymt P paboThI pabora pabora
B =
M TIPOMEXCYTOTHON 3auér 3auér 3auér
aTTeCTAlHH




5. Coaep:xkanme IUCHUILVIMHBI, CTPYKTYPHPOBaHHOe IO TeMaM (pa3aeiam)
AMCHHUIIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKUX YacaxX) U BUIOB yUeOHbIX
3aHATHI

5.1. Conep:xanue 1M COUNJINHBI

Tema 1. Beeoenue 6 MS Excel

Tabnuunsii npoueccop MS Excel; monstust kauru, nucra, sueiiku 8 MS Excel;
aJip ecanys v popmMaTHUpOBAHUE SUEEK; MAHUITYJISIITUU C IMATIa30 HAMU STYEEK; TUTIbI JTaHHBIX,
BBOJI IAHHBIX U (JOP MYJI B STYEHKH; TTO00P MapaMeTpa, OpraHu3aIus CChUIOK.

Bcerpoennnie pynkuuun MS Excel u ux npumeHenue. DieMeHTapHbIe (yHKIUN.
Jlornueckne pynknun. Oynkmuu npordo3upoanus (POCT, TEHAEHLM A). Oyakipm
MOKMCKA JaHHBIX B HeKOTOp oM auamnazone (IIPOCMOTP, BIIP, I'TIP).

[Ipocteie u cnoxubie np oueHThl. @uHancoBbie pyHKIMU. (I1C, BC, IUIT, CTABKA,
KIIEP), BpIunClieHHEe HAUUCIECHUH TT0 BKJIaiaM M BBIILJIAT IO KPEIUTaM, IUIaH MOTallIeHuUs
Kp €/IUTa.

CBoaHbIe TaOIUIBL, KOHCOTUAALUS, PUIBTP, paclIupeHHbIN GuiIbTp, PyHkimu b1,
Tema 2. Bgeoenue ¢ R u RStudio

YcranoBka R u RStudio; omucanue koHcodbHOTO HHTEpQeiica; 3arpys3ka H
akTHBanus OnomoTek R; Tl 1aHHBIX B R 11 mp orpaMMupoBaHue rep eMEHHBIX ; 0a30BbIe
Marematuyeckue ¢yHKIMH B R; co3ganue monb3oBarenbCckux QyHKIMA B R
MOJKITIOUEHUE TOJIb30BATEIILCKUX OMOTMOTEK; JTOTHUYECKHE KOHCTPYKIIMU U YCIIOBHBIC
omnepaTtopsl B R; cnocoObl uTeHus/3anucu B R maHHBIX pa3nnyHbX GopMaros.

Tema 3. Ilocmpoenue ecpagpuxos pynxuyuii e R, MS EXcel.

YucnoBsie GyHKIMU UX CBOMCTBA U criocoObl 3aianus. ['padpuk ynkiuu. CrnosxHas
u oOparHas @QyHkuud. XapakTepUCTUKKA (YHKIUN: YETHOCTh M HEYETHOCTD,
Mep KO IMIHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTD.

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

[Ipenen yncnoBoit mociaenoBatenbHOCTH. [Ipenen pyHkimmu Ha OECKOHEUHOCTH U B
touke. OJHOCTOPOHHHUE TP €/1eTbl. beCKOHEUHO Maible 1 OECKOHEYHO OOJIBITHE (PYHKITHM.
[Iep BBIi1 1 BTOP O 3aMEYaTENBHBIE TP €]1EIIHI.

HenpeprBHOCTh QyHKIMU B TOuKe. Touku pas3pbiBa GyHKiuu. CBoiicTBa GyHK I,



HETp €p bIBHBIX HA OTP €3KE. AcuMnToTsl rpaduka QyHKITUH.
Tema 5. Boiuucnenue npou3eoonoii pynkyuu 6 mouxe e R, MS Excel

[IpousBognas u nuddepennman PyHKIUM OJHOW MEPEMEHHON. DJIACTUYHOCTh
¢byHkuuu u ee np uMeHnenue. [Ip on3BoiHbIE BHICIIUX MOP STKOB.

JloxanbHbI 3KCTpeMyM (QyHKIUH. Bpimykibie (BorHyThle) (GyHKUMU. ToOukH
nep ern6a. O61as cxema uccaeaoBanus GyHKIMH U ITOCTp OeHM ee Tp aduka. Hanbonbiee
¥ HaMMEHbIIIee 3HaYCHUS HETIp €p bIBHOW (DY HKIIMU HA OTP €3Ke.

Tema 6. Yucnennoe naxoscoenue onpedeieHH020 U HecoOCmeeHH020 unmezpana é R,
Excel

Heonpenenennsiii unterpan. OnpenenenHslii unterpan. ®opmyna Herorona -
Jleitonuia. HecoOcTBEHHBIE MHTETD AJTBI.

Tema /. Onepayuu c KOMRAEKCHBIMU YUCTAMU U PeUleHUe AN12e0PAUYECKUX YPAGHEH UL

Komrmmekcubie uwncna. Pemenue anredbpanyeckux ypaBHeHUW. Beruucienue
apu(PMETUYECKUX BBIP AXKECHUH.

Tema 8. Ocrosvl pazpadomku nPpuI0HCceHUI 6 UHCMPYMEHmMaabHoU cpede VBA

OcuoBsl s3b1ka Visual Basic for Application. Co3ganve ¢pynkuuii. [Tonstie 00bekTa.
OcHoBHble 00BekTel MS Excel. Makpocsl: Ha3HaUeHHUE, CO3/IaHlE U P EIAKTUPOBAHHE.
Pa3paboTka noyib30BaTEIbCKUX JUATOTOBBIX OKOH.

Tema 9. Onepayuu c mampuyamu é R, Excel

ApudmMernueckre BEKTOpPbl M JIMHEHHBIE ONEpaluu HaJl HUMHU. BektophHoe
npocrpancTBo R". JInHeliHasi 3aBUCUMOCTh (HE3aBUCUMOCTD ) CUCTEMBI BEKTOPOB. basuc u
pPa3MEpHOCTh 7 BEKTOPHOro MpocrpancTBa. KoopauHaTel BeKTOpa B JaHHOM Oa3uce.
CxansipHoe mp ou3Be/ieHne BeKTOpoB B R". J[TMHBI BEKTOPOB M yTroJI MeXAy HUMHU B R"
Omnepanuu Hax mMatpuramu. Panr matpuibsl. O6patHas MaTpuna. Pemenne MaTpuaHbIX
ypaBHeHu Buga AX=B.

Onpenenurenu u ux cBoicrBa. lIpumeHeHne omnpenenutenei: 1) kpurepuil He
BBIP O’KJICHHOCTH KBaIPATHOM MaTpUIbl; 2) HAXO0XJACHUE paHTra MATPHILIBL; 3) HaXOK/ICHUE
00paTHOU MAaTPUIIBI.

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

Pemienne cucteM JHMHEWHBIX anreOpanyeckux ypaBHeHUM Mmerojam Kpamepa,
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0oOpaTHOI MaTpuIbl U MeTO0M ["aycca

CoOcTBeHHBIC 3HAYCHUSA U COOCTBECHHBIC BCKTOP bI KBAJIPpATHBIX MATP H1I.

Tema 11. Peuwienue npukiaonvix IKoHomuueckuxsaoau ¢ R, Excel

HaXOX(IIeHI/Ie OJIaCTUIHOCTHU U AP YTUX P CACIIbHBIX BCIINYHUH B MUKP OOKOHOMHKC,

3aJlayd JIMHEHHOTO MPOrpaMMHUpPOBaHUSI B 3KOHOMUKE:

MUHHUMH3AOHA PaCXOo0B,

MaKCHUMM3alu:A IIp MOBLIN 1 Ap.; TpaHCIIOPpTHasA 3aaa4a, 3aa49a O Ha3HAYCHHAX.

5.2. Y4eOHO — TeMATHYECKHUH MJIAH

Ouno-3aounan opma 0dyuenusn

Tabnuma 4
Dopmbl
TeK r
TpyaoeMkocTh B yacax exyuero
KOHTPOJIsl
YCIIeBAEMOCTH
No HaumeHoBaHme Camocros
I /1'1 TeM (pa3/iesioB) AyauropHasi paéora TeIbHas
THCHUTLTAHBI pabora
Bcero IIpakTuy.
Oo6as, u
Jlexunn
B T.4.. CEMUHap.
3aHATHS
B M
U el >| %0 11 - 11 19
BBenenne B R u
2 . 18 6 - 6 12
RStudio
IToctpoenue
rpaduKoB
3 . 8 1 - 1 7
¢yuknuii B R, MS
Excel AynutopHbie
Brraucienune CaMOCTOSTEIIEH
4 | mpenena (GyHKIMH 4 1 - 1 3 bIE paboThI.
B R, MS Excel Vuyactue B
Brruncnenune peuenun  3ama4
. Ha
MPOU3BOJIHOM
° @gHKHHHBTOquB 12 3 ) 3 9 MPAKTUYCCKUX
R, MS Excel 3aHATUSX.
q CoOecenoBanus
HCIIEHHOE
HaXO0XJICHUE Imo  JIOMalIHUM
6 | omperenenHoro n 16 6 i 6 10 3alaHusAM.
HECOOCTBEHHOTO
uHTEeTpasa B R,
Excel
Onepannu c
7 | KOMILIEKCHBIMU 4 5 ] 5 )
qucIaMu u
perieHune




anreOpanvIecKux

YPaBHEHUU.
OcHOBBI
pa3zpaboTKu
8 | mpuioxxeHuit B 8 2 - 2 6
HHCTPYMEHTAIBHO
i cpeae VBA
Omnepanun c
9 | matpuniamu B R, 18 8 - 8 10
Excel
Pemenune cucrembl
10 JIMHEHUHBIX 14 5 ) 5 9
ypaBHeHUll B R,
Excel.
Pemenue
11 | TPMKIATHBIX 12 5 ) 5 7
9KOHOMHYCCKUX
3amau B R, Excel
B LeJIoM 10 KonTponbsHbie
JUCIUILIINHE 144 50 i S0 % paboThI
o
Hroros % 35% . 100% 65%
HNHcTUTYT OHTaliH-00pa3oBaHus
OuHo-3204yHas popma 00y4yeHus ¢ OJTHBIM IpuMeHenuem JJOT
Tabnuna 5
Dopmbl
TeKYIIero
TpynoemMkocTs B 4acax
KOHTPOJIsI
ycneBaeMoCTH
HaumeHoBaHue Camocros
Ne
wo | TeM (pa3nesioB) AynuTopHasi pabora TeJIbHas
AUCHMILTHHBI paboTta
Bcero [IpakTuy.
Oo6mias, u
Jlexuuu
B T.4.: ceMHHap.
3aHSATHUS
1 EisgeHHe B MS 30 8 - 8 22 AyIuTOpHBIE
CaMOCTOSITEITHH
o |Bsenenne B R n| g 5 - 5 13 bIe paboTHI.
RStudio VYyactue B
Iloctpoenue pelIeHnn 3aaa4
3 | rpadukoB GyHKIWIA 8 1 - 1 7 Ha
B R, MS Excel MPaKTUIECKUX
Brruncnenune 3aHSATUSIX.
4 | mpenena QyHKIMH 4 1 - 1 3 CobecenoBanus
B R, MS Excel

10



Brruucnenue
IIPOU3BOJIHOU
(GYHKIUH B TOUKE B

R, MS Excel

12

10

YucneHnHnoe
HaXO0XKICHHE
OTpPENENIEHHOTO |
HECOOCTBEHHOI'O
uHTErpasa B R,
Excel

16

12

Onepannu c
KOMIIJIEKCHBIMU
YHCIIaMU u
peleHue
anreOpanvIecKux
YpaBHEHHH.

OCcHOBBI
pa3paboTKu
IIPUIIOKEHUN B
MHCTPYMEHTAJIBHO
i cpene VBA

Onepannu c
MarpunaMu B R,
Excel

18

13

10

Pemeane cucremsl
JIMHEHHBIX
ypaBHeHUld B R,
Excel.

14

11

11

Pemenue
HpI/IKJ'IallHI)IX
SKOHOMHYECKUX
3ajgad B R, Excel

12

1o

JOMAaIIHUM

3aJlaHHsIM.

B I[EJIOM 15(0)
OUCLUIIINHE

144

34

34

110

KonTtponbsHbie

paboTHI

HUroro s %

24%

100%

76%
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5.3. ConepxaHue ceMMHAPOB, IPAKTHYCCKUX 3aHATHI
Ouno-3aounasn gropma 0oyuenus

TaOiuma 6

HaumenoBanue teM

Ilepeuens BONpPOCOB 111 00CYAKACHUS

®opMbI IPOBeEICHUSA

(pa3aesioB) IMCHUIJIMHBI HA CEMHHAPCKUX, MPAKTUYECKUX 3aHATHIA
3aHATHAX, PEKOMEHAyeMble HCTOYHUKH
u3 pasaesioB 8,9 (ykaspiBaeTcsl pasjiena u
NMOPAJAKOBBI HOMepP UCTOYHUKA)
1. Beenenue B MS Excel Benenues Excel, BBox nannsix u ¢popmyin | Pemenue 3ajau B
B A4Ye KU paboyero Jmcra WHTEPAaKTUBHOW  Qopme,
Opranu3anus CCbUIOK. OJEMEHTapHbIE | IPOBEpKa
¢bynkiuu. Bcerpoennbie ¢ynkiumu  MS | camocTosTENbHON pabOTHI

Excel m ux npumenenme. Jlornueckue
¢byakuun. OYHKIUM TPOTHO3UPOBAHUSL
(Excel).

OyHKIHS MMOMCKA JAaHHBIX B HEKOTOPOM
munanazone (ITPOCMOTP, BIIP, ITIP)
IIpocTtele ¥ CHOXHBIE  TPOIEHTHL
®unancoseie pynknuu. (I1C, BC, TIJIT,
CTABKA, KITEP). (Excel).

CBogHbple  TaOMUIBbI,  KOHCOJHJAIUS,
buneTp, pacumpeHHbId GUIBTP, QYyHKITAN
B/1. (Excel).

Pexomenoyemvie ucmounuku: [8.2]
Oynkuu nporuosuposanus. (MS Excel).
OyHKIHSA MOUCKA JaHHBIX B HEKOTOPOM
nmuanazone (ITPOCMOTP, BITP, I'TIP) (MS
Excel).

®unancossie pynkuu (OCIJIT, ITPITIT,
OBIIZIOXOM, OBILUITJIAT). (MS Excel).
[1nan morameHus KpeauTa.

" pazbop ommooK,
BBITIOJTHEHUE ayAUTOPHOTO
3aaHus

Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

2.BBenenne B R u Rstudio VcranoBka R u  RStudio; omnwucanue | Pemenne 3a1a4 B
KOHCOJIbHOTO wHTepdelica; 3arpy3ka | | MHTEpakTUBHOW  (opme,
akThBamus OmOmmorek R;  0a3zoBble | mpoBepka
MaTeMaThieckue QyHKIUH B R. CaMOCTOSITEIBHON pabOThI
Coznanue nonb3oBareabckux QyHKIUM B R | 1 pazoop O OOK,

u TTOJIKJTFOUCHHE
OMOJIMOTEK.
Pexomenoyemvre ucmounuxu.[8.1]

Tunsl nanHbIX B R. 3amanue BeKTOpoB
(RStudio).

YCIIoBHBIE OIepaTOPBI H ONEPaTOPHI UK
B R (RStudio).
Pexomenoyemvie
8.5]

ITOJIB30BAaTCIBCKUX

ucmounuxu:[8.1, 8.4.,

BBITIIOJIHCHUE ayJUTOPHOI'O
3aJaHus
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3.Iloctpoenue  rpaduKkoB
¢ynkuuii B R, MS Excel.

[Toctpoenue rpadukoB Gpynknuii B R, MS
Excel.  IlpubnuxeHHOE  BBIYMCIICHHE
noBeneHus  (QyHKUMI BOIM3M  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOCHUE HAKJIOHHBIX acuMnToT B R, MS
Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenue 3amau B
WHTEPaKTUBHOW  (opme,
MpoBepKa

CaMOCTOSITEIBHON paboThI
" pa3bop OIMOOK,
BBITTOJTHCHUE ayJUTOPHOTO
3aIaHHUsI

4 Brruncienue npenena
¢bynkmuu B R, MS Excel.

Brruucnenne npenena ¢yukuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenne 3amaq B
WHTEPAaKTUBHOM hopme,
poBepKa
CaMOCTOSTENbHON PabOThI
1 pa3zbop ommooK,
BBITIOTHEHUE Ay TUTOPHOTO
3aaHusl

5.Briuncienue

NpOU3BOJAHON (yHKIHMH B
touke B R, MS Excel

[IpubamxenHoe BBIYHCIICHHE
MPOU3BOAHON (PYHKIIMU B 3aJaHHOM TOUKe
B R, MS Excel.

MOHOTOHHOCTb U TOHUCK  JIOKAJIbHBIX
skcTpemyMoB ¢yHkimu B R, MS Excel
YucneHHOe UCCIEA0BaHUE BBIMYKIOCTH
(YHKIIMH U TIOUCK ee Touek neperuda B R,
MS Excel.

ITonnoe YHUCIIEHHOE
¢ynkiuu B R, MS Excel
Pexomenoyemvre ucmounuxu:[8.1,8.2, 8.4.,
8.5]

HUCCIIEIOBAHUE

Pemrenue 3amgau B
WHTEPaKTUBHOU opme,
MpoBepKa
CaMOCTOSTETbHON PabOTHI
1 pa3dop ommooK,
BBITTOJTHEHUE Ay TUTOPHOTO
3aaHus

6.Uncnennoe HaxoxaeHue | UncieHHOE HaXOXK/IEHHE ONpeieNiecHHOro U | Pemenune 3aqa4 B

OIIPEJEIIEHHOT O u | HecoObcTBeHHOTO MHTEerpaia B MS Excel WHTEPaKTUBHOU (opme,

HecoOCTBEHHOro MHTerpana | Pexomenoyemvle ucmounuxu:[ 8.2, 8.4., MpoBepKa

B R, MS Excel 8.5] CaMOCTOSITEIbHOM paboThI
1 pa3dop ommooK,
BBITNIOJTHEHUE Ay AUTOPHOT O
3a/IaHUs

7. Onepanuu ¢ | KomnnekcHele uncna. Pemenue Pab6ora c yueOHoit

KOMITJICKCHBIMH YHCIIAaMH U | anreOpanueckux ypaBHeHH. Beruncnenue | mureparypoii. Pemenune

peuieHne  anreOpanyeckux | apupMeTHyecKux Beipaxenuil (B R, MS TUIOBBIX 3a7a4. Pa36op

YpaBHEHHUH. Excel). Pexomenoyemvie ucmounuxu:[8.1, | BOIPOCOB 10 TEME

8.2,8.4.,8.5] 3aHATHS. BeIiltonHeHne

JIOMAIlIHUX 3aJaHui K
KQXKJIOMY 3aHSTHIO.

8. OcHoBel pa3pabotku | Co3nanue MmakpocoB U pyHkuii B VBA. Pab6ota ¢ yueGHOMI

MPHJIOKEHU I B | (Excel). auTeparypoii. Pemenue

WHCTpyMeHTansHOU cpene | Co3manue popmbl Ha MpUMEpPe TUTIOBBIX 3a71a4. Pa3oop

VBA

skoHoMHuYeckol 3anaun B VBA (Excel).
Pexomenoyemvre ucmounuxu. [8.2]

BOIIPOCOB I10 TEME
3aHATHS. BeITToTHEeHNE
JIOMAITHUX 3aJlaHui K
KaXJOMY 3aHATHIO.
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9. Onepaiuu ¢ MaTpuIlaMH B
R, MS Excel

Aure6pa MaTpuil, KMIOPT, SKCITOPT
nma"HHbIX U3 R B MS Excel.

CoOCTBEHHBIE 3HAUCHHUS U COOCTBEHHBIE
BEKTOpHI MaTpull. KBagpaTuunbie Gopmbl
(R).

BexkTops! u geiictBus Hax HuMH (B R, MS
Excel).

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

PaboTa ¢ yueOHoM
nuTeparypou. Pemenune
TUTIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATUS. BhInonHeHnE
JIOMAITHUX 3aJaHnuH K
Ka)XJIOMY 3aHSTHIO.

10. Pemenue cucremsl
JUHEWHBIX ypaBHEHUN B R,

MS Excel.

Pemenne MaTpuyHbIX ypaBHEHU I
(Meronom obpatHoii MaTpulbl, Kpamepa,
l'aycca (B8 R, MS Excel). Dxonomuko-
MaTeMaTU4YeCcKas MOJENb MEKOTPACIEBOTO
Oananca (MoJienb «3arpaTel-BeImyck»).
Marpuunoe ypasaenue (B R, MS Excel).
I'paduueckuit MeTox perieHus 3a1a4
JTMHEWHOTo mporpaMMupoBanust (B R, MS
Excel).

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

PaGora c yueOHOI
nuteparypou. Pemenue
TUIIOBBIX 3aa4. Pa3zoop
BOIIPOCOB I10 TEME
3aHsTHS. BelmonHeHne
JOMAIIHUX 33JJaHUM K
KaXJ0MY 3aHATHIO.

11.Pemenue mpuUKIATHBIX
HPKOHOMHYECKHX 3a7ad B R,
MS Excel

JInHelHOe MporpaMMHUpPOBaHUE
(Cummekc-MeTo 1, 3a7a4a o
MPOU3BO/ICTBE, TPAHCIIOPTHAS 3a7a4a 1
3ajava o HasHaueHusx) (MS Excel).
Pexomenoyemvre ucmounuxu: [8.3, 8.4.,

8.5]

Pabota ¢ yueOHo#
nuteparypoi. Pemenue
TUMOBBIX 3a7a4. Pa3oop
BOITPOCOB T10 TEME
3aHATUA. BeimonHenue
JOMAITHUX 3aJaHUM K
KKJIOMY 3aHSTHIO.

Hucmumym ounaiin-oopazoeanusn

Tabmuma 7

HaumeHnoBanune Tem
(pa3neJioB) IMCHUIIHHBI

IlepeyeHnnb BONPOCOB Il 00CYXKACHUS
HA CEMHUHAPCKUX, MPAKTHYECKUX
3aHATHUAX, PpeKOMEHIyeMble HCTOYHUKH
U3 pas3aesioB 8,9 (ykaspiBaercsi pasjies u
MOPSI/IKOBBI HOMEP MCTOYHHUKA)

®opMbl IPOBeIEHUS
3aHATUHH

1.Beenenune B MS Excel

Beenenne B Excel, BBox nanubIx 1 opmy
B sTYEHKH paboyero jucra

Opranuzanusi CCbUIOK. DJIEMEHTapHbIE
¢byukuun. Bcerpoennble ¢yHkumum MS
Excel u ux npumenenue. Jlornueckue
¢ynkuu. @OyHKIUM TPOTHO3HPOBAHUSL
(Excel).

@DyHKIMSA MOUCKA JAaHHBIX B HEKOTOPOM
muarnazone ([TPOCMOTP, BIIP, ITIP)
IIpocteie ¥ CIOXHBIE  NPOLEHTHL
®unancoeie ¢pynknuu. (IIC, BC, TUIT,
CTABKA, KITEP). (Excel).

Pemenne 3aja4 B
MHTEpPaKTUBHON  (opme,
IpoBEpKa

CaMOCTOSATENBHON PabOThI
u pas3bop OmMoOOK,
BBIIIOJIHEHUE ayAUTOPHOTO
3ajaHus
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Pexomenoyemvie ucmounuru.: [8.2.]
@®ynkiuu nporuosuposanus. (MS Excel).
DOyHKIMS MOMCKA JAHHBIX B HEKOTOPOM
muamnazone (ITPOCMOTP, BITP, I'TIP) (MS
Excel). ®unancossie dpynkiuu (OCILUIT,
IPIUIT, OBIIOXOJI, OBIIIIAT).
(MS Excel). Tnan moramieHus KpeanTa.

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

2.Beenenue B R u RStudio

VceranoBka R u  RStudio; omnmcanue
KOHCOJIbHOTO wHTepdelica; 3arpy3ka
akThBanMsa Oubmuorek R;  0a3oBbie

MaremaTnueckue gynkuuu B R. Coznanue

MOJb30BATENbCKUX (QyHKOUH B R u
MOAKIIIOYEHHE IIOJIB30BATEIBCKUX
O6ubnmmoTex

Pexomenoyemvie ucmounuxu.: [8.1.]

Tuns! ganHbIX B R. 3a1anue BEKTOpOB
(RStudio). YcnoBHbIe omepaTtopsl 1
oneparops! mukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,

8.5]

Pemenue 3a1a4 B
WHTEPAKTUBHOW  (opme,
MPOBEpKa

CaMOCTOSITEIbHON paboTHI
" pazbop ommooK,
BBITIOJTHEHUE 2y TUTOPHOTO
3aaHus

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

[Toctpoenue rpaduxoB Gpynknuii B R, MS
Excel.  IlpubnuxeHHOE  BBIYMCICHHE
nmoBe/eHUsT (YHKOHA  BOMW3H  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOCHUE HAKIIOHHBIX aCUMITOT B R, MS
Excel.

Brruncnenue npenena ¢ynknuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1.,8.2.]

Pemrenue 3amau B
UHTEpPaKTUBHOW  (opme,
MpoBepKa

CaMOCTOSITEIBHON paboThI
u pa3bop OImoOK,
BBITIOJIHEHUE Ay IUTOPHOTO
3aIaHuUsI

4 Bpraucienue npezena
¢yukuuu B R, MS Excel

Brruncnenue npenena ¢yHkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenue 3a71a4 B
WHTEPaKTUBHOW  (opme,
MpoBepKa

CaMOCTOSITEIBHOM paboThI
" pa3oop OIMOOK,
BBITMOJIHEHUE 2y TUTOPHOTO
3aJIaHHUsI

5.Brruncienue
MPOU3BOJHON (YHKIIUH B
touke B R, MS Excel

[Tpubnuxennoe BBIYHCIICHHE
MPOU3BOJAHON (PYHKIIMHU B 3aIaHHON TOYKE
B R, MS Excel. MOHOTOHHOCTh U IOHCK
JIOKaJBHBIX JKCTpeMyMOB (GYHKIUU B R,
MS Excel UYucimeHHoe HCCICIOBAaHHUE
BBIMMYKJIOCTH (D)YHKIIMH U TIOUCK €€ TOYEK
nepernba B R, MS Excel. Ilonnoe
YHCIIEHHOE uccienoBaHue GyHKUUM B R,
MS Excel
Pexomenoyemoie
8.2.,8.4., 8.5]

[8.1.,

UCMOYHUKU.

Pemenne 3amau B
MHTEPaKTUBHOU popme,
IIpOBEpPKa
CaMOCTOSTENbHON PabOThI
1 pa3bop ommooK,
BBIIIOJIHEHUE Y IMTOPHOI'O
3ajaHus

6.UucieHHOE HaXOXICHUE
OIpeIETIEHHOT 0 u

UucneHHOe HaX0XKICHHUE OTIPEICIICHHOTO U
HecoOcTBeHHOT0 HHTEeTrpasia B MS Excel
Pexomenoyemvie ucmounuxu: [8.2.,8.4.,

Pemenue 3agay B
WHTEPAKTUBHOM (opme,
IIpOBEpKa
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HECOOCTBEHHOI'O HHTCI'pala

8.5]

CaMOCTOSTEIIFH O pa6OTBI

B R, MS Excel 1 pa3dop ommooK,
BBITIOJTHEHUE Ay JTUTOPHOT'O
3ajaHus

7.0nepanuu c | KomnekcHele uncna. Pemenue Pab6ora c yueOHoI

KOMIUIEKCHBIMU YHCIIAaMH M | anreOpandeckux ypaBHeHUM. Beruncinenue | nmureparypoii. Pemenue

pemieHue  anredpanvyeckux | apuPpMeTHUECKUX BHIPAKEHUH. TUIIOBBIX 3a7a4. Pa3zoop

YpaBHEHUH. CoOcTBeHHbIC 3HAUCHUSI U COOCTBEHHBIE BOIIPOCOB 10 TEME

BeKkTOphl MaTpull. KBagpatuunsie popmbl | 3aHATHS. BeimonHnenue
(R). BekTops! u neiictBust Hag HUMH (B R, | momammHux 3aganuii K
MS Excel). KQXIOMY 3aHSTHIO.
Pexomenoyemvie ucmounuxu: [8.1.,8.2.,

8.4., 8.5]

8.OCHOBBI pa3pabotku | Co3nanue MakpocoB U pyHkuuii B VBA. Pa6ora c yueOHoit

MPHITOKEHU T B | (Excel). JAUTEpaTypoii. Pemenne

UHCTpyMeHTanbHOH  cpene | Co3manue popMbl Ha TpUMEpe TUTIOBBIX 3a7a4. Pa36op

VBA sKoHOMHYecKo# 3aiaun B VBA (Excel). BOIPOCOB TI0 TEME

Pexomenoyemvie ucmounuxu: [8.2]

3aHATH. BrInmosHeHne
JIOMAIIIHUX 3aJaHui K
KaXJIOMY 3aHATHIO.

9.0mnepanuu ¢ MaTpUIlaMU B
R, MS Excel

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

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

Pa6ora c yueOHoit
nuteparypou. Pemenue
TUIIOBBIX 3aa4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUS. BeInosHeHne
JOMAIIHUX 33JJaHUM K
KaXJIOMY 3aHSTHIO.

10.Pemenue CHCTEMBI
JUHEWHBIX ypaBHEHUHN B R,
MS Excel.

Pemenne MaTpu4HbIX ypaBHEHU M
(Meromom obpatHoii MaTpuIlbl, Kpamepa,
l'aycca (B R, MS Excel). DxornoMuKo-
MaTeMaThyecKas MOJENIb MEKOTPACIEBOTO
Oamanca (Moienb «3aTpaThl-BeImyck»).
Marpuunoe ypaBuenue (B R, MS Excel).

Jluneiinoe MporpaMMHUPOBAHUE
(Cumrnekc-meTos, 3aa4ya 0
MPOU3BOJACTBE, TPAHCIOPTHAs 3ajada MU

3amadya o HasHaueHuwsx) (MS Excel).

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

PaboTa ¢ yueOHoM
nuTepaTtypoil. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB 10 TEME
3aHATHS. BeimoaHenune
JIOMAaIlIHUX 3aJaHui K
KaXXJIOMY 3aHATHUIO.

11.Pemenue mnpUKIAAHBIX
DKOHOMHYECKHX 3ajiad B R,
Excel

JInHeiHoe MporpaMMHUpPOBaHUE
(Cummexc-meTon, 3a7ada o
MPOU3BOCTBE, TPAHCIIOPTHAS 3a]aua U
3aiada o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota ¢ yueOHoM
nuteparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB T10 TEME
3aHATUS. BhInosHeHne
JOMAIIHUX 33JJaHUM K
KaXJOMY 3aHATHIO.
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6. IlepeyeHnb yueOHO-METOAMYECKOTO OOecneyeHusl 1JIsl CAMOCTOSITeJIbHOH PadoThl
00y4Yarouuxcs no AUCUMUILINHE
6.1. IlepeyeHb BOMMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHUE M CIIUTLIINHbI,
(opMBbI BHEAYyTUTOPHOI CAMOCTOATEILHO Pa0OTHI

TaOmuna &8

HaumeHnoBaHme TeM
(pa3aesioB) IMCHUILTMHBI

Ilepeyens BONpoCoOB,
OTBOAUMBIX HA
CaMOCTOSITEJIbHOE OCBOCHHE

®opMbI BHEAYAUTOPHOM
CaMOCTOATEJIbHON PadoThl

Beenenue B MS Excel

Jloruueckue byHKIHIN.
OYHKIMKA  TPOTHO3UPOBAHUS
(POCT, TEHAEHLIA).
Bpruucnenne HayuclieHU 1O
BKJIaJaM W BBIIUIAT 1O
KpeIuTaM, IIJIaH T[OraleHus
KpeauTa.

— Pemenue 3agau 8 MS Excel;

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

— M3y4YCHHUE PEKOMEHIOBAaHHBIX K
3aHSATHUIO TIUTEPATYPHBIX
HMCTOYHHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM H
MPAKTHYECKUM 3aHATHUSIM;

- BBITIOJTHEHHU € JIOMAIITHUX 33JIaHU

- BBITIOJITHEHU € 3aJaH Ui

KOHTPOJIbHOM pabOThI

Beenenne B R u RStudio

Tune! 7adHeIX B R 1
MIPOrpaMMHUPOBAHHE TIEPEMEHHBIX,
JIOTHYECKHUE KOHCTPYKIIHH U
YCJIOBHBIE oniepaTophsl B R;
CIIOCOOBI UTeHHA/3anucu B R
JAHHBIX Pa3IMYIHBIX POPMATOB.

— Pemenue 3ama4 B R;

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

— U3y4YeHUE PEKOMEH/I0BAaHHBIX K
3aHATHIO JTIUTEPATYPHBIX
HCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSATHSIM;

- BEIIOJIHECHUE JJOMAIIIHUX 3aJJaHu;

- BBIIIOJIHCHUE 3aJaHU I

KOHTPOJIBbHOM pabOThI

[ToctpoeHue rpadpukoB
¢yukuuii B R, MS Excel

XapakTepuCTUKU QyHKITHN:
YETHOCTh M HEUYETHOCTb,

— Pemenue 3amau B R, MS Excel,
— paboTa ¢ TeKCTOM JICKITHH, pa3doop

MEePUOIMYHOCTb, X
BOIIPOCOB 10 TEME 3aHSTHUS;
MOHOTOHHOCTb,
OTPAHHUEHHOCTb. U3y4YEeHHE PEKOMEHJOBaHHBIX K
3aHATHIO JINTEPATYPHBIX
UCTOYHHKOB;
- IOATOTOBKA K CEMUHAPCKUM U
PAKTHUUECKUM 3aHATHSIM;
- BBITIOJTHEHUE JIOMAIITHHUX 33JaHHH;
- BBITIOJTHEHUE 3aJJaHU I
KOHTPOJIbHOM paboThI
Beruncnenue npenena beckoneuno MaJible M | — Pemenwue 3ana4 B R, MS Excel;
¢bynkmuu B R, MS Excel OECKOHEYHO OoJbIIIHe

¢bynkuuu. IlepBbiii u BTOpOH
3amMeuaTeNIbHbIC MTPEICIbI.
HenpepbsiBHOCTH  (YHKIMH B
TOUKE. Touku paspeiBa
GbyHKIMH.

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

— U3y4YeHUE PEKOMEH/I0BAHHBIX K
3aHSTUIO JINTEPATYPHBIX
HCTOYHHKOB;

- TOATOTOBKA K CEMUHAPCKHUM U
MPAKTUYECKUM 3aHSITHUSIM,
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- BBIIOJIHEHHE JJOMAIHUX 3aJaHuH;
- BBIIIOJIHEHUE 3aJaHUN
KOHTPOJIBHOM pabOThI

Brrunciaenne

MPOM3BOJHON (PyHKIINH B
touke B R, MS Excel

DNacTUYHOCTh (PYHKIIUU U €€
MpUMEHEHUE.
HaubGonpiiee W HaumMEHBIICE
3HAYCHHUsI HENPEPHIBHON (DyHKIMH
Ha OTpe3Ke.

— Pemenne 3amau B R, MS Excel,

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

— U3y4YCHUE PEKOMEH/IOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHSATHSIM;

- BBIITOJIHEHHE TOMAIIHUX 3aJaHUMH;

- BEITIOJIHEHM € 3aJaHU I

KOHTPOJIBHOM pabOThI

YucineHHOe HaXO0XKICHUE
OTIPEIeTICHHOT O "
HECOOCTBEHHOT'O
unrerpanaB R, Excel

Heonpenenennpi  uHTErpalL
dopmyna Hprotona -
JleitbHuIA.

— Pemenue 3amau B R, MS Excel,;

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

— U3y4YEHUE PEKOMEHI0BaHHBIX K
3aHSTUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
IPaKTUUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE JOMAIIHUX 33JaHUI;

- BBIITOJIHEHU E 3aJaHU I

KOHTPOJIbHOM pabOThI

Onepanuu c
KOMILIEKCHBIMH YU CIIAMH U
pelieHne anreOpanveckux
ypaBHEHU I

Brraucienne byHKIMI
KOMILJIEKCHOT'O TIEPEMEHHOTO

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TEKCTOM JIEKIIUH, pa30op
BOIIPOCOB I10 TEME 3aHSITHS;

— U3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
WCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHATHSIM;

- BBIITOJIHEHHE TOMAIIHUX 3aJaHHM

- BBIIIOJIHEHME 3aJaHu

KOHTPOJIBHOM padOThI

OcHOBBI pa3paboTKu
MIPUIIOKEHU N B

WHCTPYMEHTAIBHOU Cpene
VBA

OcuoBul s3pika Visual Basic for

Application. Pazpabotka
MOJIb30BATEIbCKUX  THAJIOTOBBIX
OKOH.

— Pemenue 3amau B R, MS Excel,

— paboTa ¢ TeKCTOM JIEKITHH, pa30oop
BOIIPOCOB I10 TEME 3aHSTHUS;

- U3YYCHHE PEKOMEHIOBAHHBIX K

3aHATHIO TUTEPATYPHBIX

- IOJITOTOBKA K CEMHHAPCKUM U
MMPAKTUYCCKUM 3aHATHAM,

- BBITIOJTHEHUE JIOMAITHHUX 33JaHU N

Onepaulm C ManI/II_[aMI/I B
R, Excel

BexTopHoe npoctpanctso R".
JIuHeliHas 3aBUCUMOCTh
(HE3aBHMCUMOCTD) CUCTEMBI
BEKTOpOB. basuc u pasmepHOCTb 7
BEKTOPHOTI'O MPOCTPAHCTBA.

— Pemenwe 3amau B R, MS Excel,
— paboTa ¢ TeKCTOM JIEKIIHH, pa3doop
BOIIPOCOB 10 TEME 3aHSTHUS;

— U3Y4YCHHUEC PCKOMCHAOBAHHBIX K
3aHATHIO JIUTCPATYPHBIX
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HCTOYHHKOB;
- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;
- BBIIIOJTHEHHE JOMAIHUX 3aJaHuH;
- BBIIIOJIHCHUE 3aJaHU I
KOHTPOJBHOM pabOThI

Pemenne CHUCTEMBI
JMHEWHBIX YpaBHEHH B R,
Excel.

CoOCTBEHHBIE
COOCTBEHHBIE

3HAUYECHUSA U
BEKTOPBI

KBaJIpaTHBIX MATPHII.

— Pemenne 3amau B R, MS Excel,

— paboTa ¢ TeKCTOM JIEKIIMH, pa3doop
BOIIPOCOB 10 TEME 3aHSITHUS;

— H3y4YeHHUE PCKOMCHIOBAHHBIX K
3aHSITUIO TUTEPATYPHBIX
HMCTOYHUKOB;

- TOATOTOBKA K CEMUHAPCKHUM U
MPaKTUYECKUM 3aHATUSIM;

- BBITIOJTHECHUE JOMAITHHUX 33J]aHU

- BEITIOJIHEHM € 3aJaHU I

KOHTPOJBHOU pabOThI

Pemrenue MIPUKIIATHBIX
SKOHOMHMYECKHUX 3a1a4 B R,
Excel

Haxoxnenue

OJIJaCTHYHOCTH H

ApYTUX MOpeleNbHbIX BEIMYUH B
MHUKpPOIKOHOMUKE. TpaHcmopTHas
3a7a4a, 3aJa4a O Ha3HAuYCHUSX.

— Pemenue 3amau B R, MS Excel,;

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

— U3y4YeHUE PEKOMEHI0BAHHBIX K
3aHSTHUIO JIUTEPATYPHBIX
HMCTOYHUKOB;

- IOJrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSATHUSIM;

- BBITIOJIHEHU € IOMAIITHUX 33/ IaHU

- BBITIOJTHEHU € 3aJaHU I

KOHTPOJIBHOM pabOThI

6.2. I1epeuyeHn BONPOCOB, 32/1aHMIA, TeM J1JIsI MOAT0TOBKH K TEKYIEMY KOHTPOJII0

Hpumepuble 60NpPOCHI K KOHmMPO/1bH blMpaéomaM

1. Kak pa6otator punancossie pynkiuu B Excel (IIC, BC, CTABKA, KIIEP, [UIT
u ip.)? Kakoi cMbICII UMEIOT OHU U UX apTyMEHTHI?
2. Kakmnocrpouts rpaduk pyskiwm B Excel/R?

3. Uto Takoe mpeen YucI0BOM MOCIe0BaTeIbHOCTH, TP €171 (QYHKITUU B TOUKE, Ha

o0eckoHeuHoctn? Kak BBIYMCINTH npeaci, UCIOoJIb3ysda BBIYUCINTCIBHBIC BO3MOKHOCTH

Excel/R?

4. Yro takoe acumnToTa rpaduka pyHkiun? Kak HaiiTH acuMOTOThI (aHATUTHY ECKH

u B Excel/R)?

5. UYro Takoe npowuszBoaHas GyHkuU? Kak BEIYUCIUTH P OU3BOJHYIO C TIOMOIIBIO

dbopmya urcaeHHoro auddep eHuupoBaHus?
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6. Kakue ¢pyHKIMM HA3BIBAIOTCS MOHOTOHHBIMH Ha MpoMexyTke? YTo Takoe TouKa
JOKaJIbHOro 3kcTpemyma (pynkiuu? Kak uccnenoBaTh (yHKIHIO HAa MOHOTOHHOCTb U
sKCTp eMyMblI (aHanutndecku u B Excel/R)?

7. Kaxue pyHKIMHM HA3bIBAIOTCS BBHITYKJIBIMUA U BOTHYTBIMU Ha MpOMexXyTKe? Uto
Takoe Touka neperuda ¢pynkuun? Kak uccinenoBath GyHKIMIO HAa BBIMYKIOCTh U TOYKU
nepernda (ananutruecku u B EXcel/R)?

8. Uro Takoe HeEONMpeAcnEHHBIM HWHTErpaj, ONpeAeNEHHBIM  HMHTErpa,
HecoOCTBeHHBIN MHTErpan? Kak BIUMCIHTD OMp eAeNEHHBIN/HECOOCTBEHHBIN HHTETPAT B
R?

9. Tlo xakuMm mp aBUJIaM BBITIOTHSIOTCS OTIEpaIlvK Ha T MaTpUIlaMu (apuMeTndecKue,
TpaHcroHupoBanue)? Uto Takoe oOpaTHasi MaTpUIla U JJ11 KAKUX MATPUII OHA CYIIECTBYET?
Kak BBINOJHUTH CIIOKEHUE, BHIUUTAHUE, YMHOKEHUE, TP AHCIOHUPOBAHUE U HAX OKJICHHE
oOparHoii maTpuiisl B Excel/R?

10. YUro Ttakoe ompemenutenp Matpuibl? Kak HalWTH ompenenureab MaTPHIBI B
Excel/R?

11. Yro Takoe cuctema JIMHEHHBIX anreOpandeckux ypaBHeHHH? CKOJBKO p eIeHuH
U B KaKHX ciydasx ona MoxkeT umeth? Kak pemuts CJIAY B Excel/R?

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

13. Kak ompeneneHbl JUHEHHbIE omepanuu Haj apu(PMETUYECKUMH BEKTOD aMH,
CKaJIIpHOE NP OU3BEICHHUE BEKTOPOB, MOJYJb BEKTOPa, yroj Mexay Bekropamu? Kax
BBITIOJTHUTH JIMHEMHBIE OTEpalluy, 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 MaTpuilbl B R?

15. Yto Takoe 3ajgava JUHEHMHOTO mporpammupoBanusa’? Kak pemurh 3aaauy

JUHEHHOTO Mp orpaMmupoBanus B Excel/R?
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Ilpumepul 3a0anuii KOHMpPOILHBIX pAdOM

3aaHus MOKHO BHINOJHUTE Kak B Excel, Tak u B R-studio
Ilpumep 1
1. TIpoBecTH MONHOE HeclIenoBaHue i moctpouts rpaduk gyuxmun Y = f(X).
Haiitu HanGosbIIee 1 HAaMMEHbLIee 3HaUeHNS (PYHKLMU Ha OTpe3Ke [—2;0] -

X2 —2
f(x):(x—l)Z'

2. IIpoBecTH MOTHOE UCCTIEOBAHUE U TTOCTP OUTH I'p ahuK QyHKIUH Y = f(x).

y =% -5X+6

3. C noMo1bio GUHAHCOBBIX (PYHKIUH ONp €AETUTh, KAKUM J1I0JIKHO OBITH
HavyaJIbHOE 3HAYCHHE BKJIa1a TIP M CIIEAYOIIMX yCIOBUX: cp ok BKiraaa (Kmep)— 18
MecseB, Oyaymiee 3HaueHne Bkiraaa (be) — 11 500 monmmapos, rogoBas
npouenTtHas ctaBka (CtaBka) — 12,5%. JlononHUTENbHBIE BIOKESHUS U U3BSTUS HE
nip on3BoAsTCA. [IpOIeHThI HAYKMCTISIOTCS ©KEeKBap TaTbHO. OTBET 1aTh C IBYMS
3HAKaMU [OCIIE 3l TOM.

Ilpumep 2

1. 3BecTHO, YTO KOMITAHUS OKa3bIBACT YCIYTH:
@=(3,71,-5-1,1,01,51,6,-51,-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 Hanuduu, ecnu <0, TO OH HaXOAWTCA B ayTcopcuHTe. B 1emsix

MHOFO(paKTOpHOFO aHalin3a JCATCIbHOCTH KOMIIaHUH H€O6XOI[I/IMO paccuyuTaTtb

CJICI[YIOHII/IG BBIp AXXCHUA .

a)4d - 3b

b) 6(a, p)*b + 4*p*b

¢) 4(a, b)*p - 6(b,p)*a - 3lpI*p
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2. BoccraHoBHTe, KAKOE€ KOJTUYECTBO PECYPCOB X1, X2, ..., Xg OBLIO MCHOJIH30BAHO B
KOMITAaHUM TP BBITIOJTHEHUH OCHOBHBIX 3ajad. MI3BECTHO, 4TO IS 3TOTO HAJO
PEIINTh CUCTEMY JIMHEHHBIX ypaBHEHUH. OTBET TaiiTe C TOYHOCTHIO 0 IBYX 3HAKOB

rocie 3anaTou. Pe3ysbpraTt mp oBeprere.

6 xui+ 8 Xx - X3+ 8 Xxa -7 Xs+ 4 X -2 Xr+ 2 Xs= 518,42
6 x1+ 9 Xt 7 Xs+ 10 xa+ 7 Xs+ 6 Xet 8 xr+ 2 Xs= 1325,72
6 x1 - Xot+ X3 -6 X4+ 9 xs+ 5 Xs -5 xr+ 3 Xs= 238,28
-7 xa -9 xs+ 5 Xs+ 3 Xt 7 X7 - Xg= 277,38
2 X — x3+ 8 xat+ 6 xs+ 3 Xt 6 x+ 7 Xg= 672,06

8 x1 -9 X+ 4 xa+ xa+ 4 xs+ 10 x5 10 x+ 6 X8% -66,24
8 xit X2 =10 x3+ 8 xa+ 4 x5 -4 Xe+ X7 —6 xs=  -33580
2 xi+ 10 x2 -9 x3 -9 x4 -9 x5+ X6 -7 X+ 3 Xg= 10,12

3. [lns  BBINOJHEHHS ONTHMAJIBLHOrO OW3HEC-IUIAHUPOBAHUSA TPeOyercs P elluTh

MaTpPUYHOE Yp aBHEHUE 151 OTBICKAHUS MaTp UIlbl X 10 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. JImst BOCCTAaHOBJIEHMSI YTpaud€HHBIX MHapoJiell BXoJa HAa MOPTal OpTraHU3alMH
TpeOyeTcs HalTh ¢ TOYHOCTHIO A0 3 JECATUYHBIX 3HAKOB COOCTBEHHBIC YHUCIA U
coOCTBEHHbIE BEKTOpHI MaTpuilbl A. [IpoBepUTh OPTOTOHATBHOCTH MOJIY4YEHHOTO

cOoOCTBEHHOTO 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
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0 0 0 0 0 0 1 0
0 0 0 0 0 0 o 17

5. 3aemmiuk B3s1 B 0anke Kpeaut B pazmepe 3400000 py6. Ha cpok 20 net. [IporieHTHas
craBka 11,75%. I[lepuoauuHOCTh HauMClIeHUs — pa3 B kBapTall. Kakyio cymmy
OCHOBHOTO JOJITa KJIMEHT BHITLJIATUT 3a niepBbie 9 et u 3a 1 1 -ii rox nepuoga? OTeer
OKp yTJIUTE 10 KOTICEK.

6. JIis BBITIOJIHEHUS OMNTUMAJIbHOIO OW3HEC-TUIAHUPOBAaHUSA TPeOyeTcs P eInTh
CIIEYIOUIYI0 33/1a4y JIUHEHHOTO Hp OrPaMMUPOBAHUS:

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

Kpurepun 60a/1/1bHOM OLIEHKH Pa3JIMYHBIX (JOPM TeKyLIero KOHTPOJIA yCIeBaeMOCTH

Kputepuu O0anibpHON OIIEHKY P a3JIUYHBIX (POPM TEKYIIIEro KOHTP OJIsl y CIIEBAEMOCTH
COJIep>KaTcs B COOTBETCTBYIOIIMX METOJAMYECKUX peKoMmeHmauusax J[lemap ramenra
MaTEeMaTHUKH.

7. @OH OLEHOYHBIX CPEACTB AJIsl IPOBEICHHUS MPOMEKYTOYHOM ATTECTALUU
00y4aroIUXCH 10 AU CHHUIIHNHE

7.1. IlepeyeHb KOMIETEHUMH C yKa3aHHMeM 3TanoB MX (OpMHPOBAHMA B
npouecce 0CBOCHUs 00pa30BaTeIbHOM PO PaAMMbI

[lepevyeHb KOMIETEHUNIA C YKa3aHUEM MHAUKATOPOB UX JTOCTHKEHUS B NP OLIECCE
OCBOEHHUSI 00pa3zoBaTeIbHONW MporpaMMmbl cojaepxurcs B pasznene 2 «llepedensb
IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUsS 0O0pa3oBaTeIbHONW MPOrpaMMbl C YyKa3aHUEM
VHAUKATOP OB UX JOCTHKEHUS U TUIAHUP YEMBIX P €3YJIbTaTOB 00YUEHUS IO TUCHUIUIUHE .

7.2. TumoBble KOHTPOJIbHBbIE 32/IaHNSI HJIM HHbIE€ MATEPHUAJIbI, HE00 XOTUMbIe /1151
OLICHKYU MHAMKATOPOB 10CTHKEHHUSI KOMIIETCHIMH, SHAHUN U YMEHU I

Tabmuna 9
HaunmenoBanmue IIpumepsl 3a1aHMI VISl OEHKH MHIMKATOPOB AOCTH:KEHHs KOMIIeTeH M
KOMIIeTeH LMl
YK-4 1. UcnoJib3yeT OCHOBHBbIE MeTO/bI U CPEJACTBA MOJIyYeHUs, MPeACTABIeHNS,
Cnoco6HOCTB XpaHeHHusi 1 00pa0OTKM JaHHBIX.
HUCII0Jb30BaTh 3aganme 1.
IPHUKJIaTHOE Cosnatp B Excel anekrponnyto Tabnuity, conepikaliyro JaHHbIE O Kypce eBpo
POrpaMMHOE (EUR) 3a mocnemuuii Mecsir (3Ty HHMOPMAIUIO MOXKHO HAUTH Ha
o0ecrieueHue npu
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pelIeHun odpunnanpHOM caiite Coepbanka). UmMnopTupoBaTh 3TH JaHHBIE B R B BHIE
npodeccuoHaTBHBIX obObekTa Trma data.frame.
3ajau
2. IeMOHCTpHUPYET BJIA/ICHUE npogeccuoHAIbHBIMHU naKeTamMmu
NMPUKJIATHBIX POrpamMM.
3ananmue 2.
C nomorpio prHaHCOBBIX PpyHKITHIT EXCel cocTaBUTh T1aH orameHust
kpeauTa B pazmepe 500 Teic. py0., B3saToro Ha 18 mecsieB moj 16% romoBsx
(TPOIIEHTHI HAYHMCIISIFOTCS ©KEMECSYHO) U BO3BPAIIAEMOTO PAaBHBIMHU
IJ1aTeXaMH B KOHIIE KayKJI0r0 Mecsa.
3. BoiOupaeT Heo0X01UMO€e MPHUKJIAIHOE POrPaMMHOe oDecrieueHue B
3aBHMCHMOCTH OT peliaeMoii 3a1a4m.
3ananme 3.
3aaser sexropa 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 BHIPAKEHHS
3(a,b)c—2(b,c)c+|a|b B Excel umu s R.
4. Ucnoab3yeT NMPUKJIAAHOE IPOrpaMMHOe odecriedyeHne s penieHust
KOHKPETHBIX MPUKJIATHBIX 3a/1a4.
3aganue 4.
Nmeercs nare 3apanuii - A, b, B, I, 1 - u sats pabotaukos — I, 11, 11, 1V, V -
JUTS UX BBITIONTHEHUs. B Tabnuiie ykazana npuoOblib, KOTOPYIO 00ecrednBaeT
KayK/blii 13 paOOTHUKOB MPU BBIIOJHEHUH KKIOT0 U3 3aJaHUH.
| I Il 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
PacnipenenuTs 3a1anus MexXly paOOTHHKAaMU (OJIHO 3a/1aHUE BBITIOTHSACTCS
OJTHUM Y€JIOBEKOM) TaK, YTOOBI 00IIasi IpuOBLIL OT BHIITOJHEHUS 3aJaHN Oblia
HauOonbIIel. B oTBeTe ykaszaTh HaliIeHHYIO HaOOJIBIIYIO TPUOBLID.
I[TKH-3 1. JlemoHcTpUpyeT 3HAHMSA MATEMATHYECKUX METOHA0B, IPUMEHseMbIX B
Cnoco0HOCTD MEHEIKMEHTE
OCYIIECTBIISATH COOP,
00paboTKy U 3ananue 5.
CTaTUCTUYECKUU Haiitu B odpuninansHeix ncToununkax (Hanpumep, B PBK) nndopmaruro o
aHau3 IaHHBIX, CTOMMOCTH MUHYTHI pEKJIaMbl Ha TEJICBU3MOHHBIX KaHAJIaX BO BpeMs
MIPUMEHSTh tpancisuu YM no ¢ytboiy 3a mocnennue S5 ner. [IpoananusupoBath
MaTeMaTUYeCKue MOJIy4eHHbIE TaHHbIE. [[poUIrocTprpoBaTh MOTy4YEHHBIE PE3YTbTAThI
METOJIbI IS JIarpaMmoi.
pelieHus
CTaHAapPTHBIX
podeCCHOHAIBHEIX
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(¢buHaHCOBO-
YKOHOMHYECKUX
3a/1a4,
UHTEPIPETUPOBATH
MOJTYYCHHBIC
pe3yIbTaThl

2. IlpuMeHsieT MaTeMaTH4YeCKHe METOAbI U MOJEJH [JIA 000CHOBAHMS
NPUHATHS YIPAaBJEeHYECKUX pellleHui.

3aganmue 6.
CTpyKTypHas MaTpHIla TOPTOBJIU TPEX CTPAH UMEET BH/T
0,3 0,2 0,5
A=(0,4 0,4 0,3
0,3 0,4 0,6

(8; - mons TOProBoOro OIOPKETA, KOTOPYIO J-asi CTPaHa TPATHT HA MMIIOPT

TOBApOB U3 i-0if cTpanbl). OnpeaeTuTh BO3MOKHBIC OI0/DKETHI CTPaH, MPU
KOTOPBIX TOPTOBJIS Oy1eT cOataHCUpOBaHHOH (0e3AePUITUTHON ) 7151 KXk I0H
U3 CTpaH.

3. ConepxkaTejbHO WHTEpHpeTHPYeT pe3yabTaThbl, MOJYYeHHbIe MpPH
HCT0JIb30BAHUHM MATEeMATHYECKHX MoJeJeii.

3aganmue 7.
Kypc aknum B 2020 roay cocTaBiisit:
01.01.2020 142 py®. 01.05.2020 154 py®6. 01.09.2020 166 pyO®.
01.02.2020 145 pyO. 01.06.2020 155 pyO®. 01.10.2020 166 pyO.
01.03.2020 147 pyO. 01.07.2020 161 pyO®. 01.11.2020 169 pyO®.
01.04.2020 151 py®. 01.08.2020 165 py®6. 01.12.2020 172 py®.

OnpenenuTk, KaKOW TUII 3aBUCUMOCTH 00JIee TOUHO OIPEAETSeT MOBEICHUE
[EHHOM Oymaru — JIMHEHHBIN WU SKCITOHCHITUAIbHBIN, i, TPUMEHHB

COOTBETCTBYIOIIYIO0 (PYHKIIUIO, pACCUMTATh MPEAOaraeMblii Kypc Ha
01.03.2021

Ipumepovt munogvix 3a0anui

3aoaua l. C noMoublO (PUHAHCOBBIX (PYHKUUH OIpPENEIUTh, KAKUM JOJKHO OBITh

HayaJIbHOE 3HAYEHHUE BKJIaJ[a P U CIIEYIOMIMX YCI0BUsX: cp ok Bkiaaa (Knep) — 3,5 roxa,

oynymiee 3naueHue Bkiaaaa (be)— 21 500 monmapos, rogoBas p orieHTHas ctaBka (CtaBka)

—10%. JlonoTHUTENbHBIE BIOKEHUS U U3BSITUS HE TIP OU3BOIATCA. [ [pOLIEHTHI HAYMCIISFOTCS

1o noayroausM. OTBET 1aTh C IBYMS 3HAKaMU ITOCTIE 3aMsITOM.

3aoaua 2. [nomans nepBoro Kpyra cocrapisier 760, Iurolaas BTOPOTro Kp yra CoCTaBIsET

20. C nomo1tubto uHcTpyMeHTa [logbop mapamerpa onpenenuTs BO CKOJIBKO pa3 pajyc

MEPBOTO Kpyra OTINYACTCA OT panyCa BTOPpOro

3aoaua 3. Haiitu nepsyro npounspoanyto yHkiun Y =5xe* B touke x = -1,5. OTBer

P €ICTaBUTh B BUJIEC ACCATUIHOM Ap 00U ¢ TouHOCTHIO 110 0.001.
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3aoaua 4. ]Insa pyHKIUY y = arctg (x + 2.5) — 0.25x HaWguTe:

1) op nuHATY TOUYKH 1ep eceueHusi rpaduka ¢ ocbio Oy;

2) TOUKY JOKaJIbHOIO MUHUMYMa;

3) J0KaJbHBIA MUHUMYM;

4) TOUKy JIOKaJTbHOIO MAKCUMYMA;

5) JIoKaJIbHBIN MAKCUMY M.

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

2500

3aoaua 5. V3BecTHa np eieIbHAs P OM3BOIUTENBHOCTL Tpyaa MP(L) = In(L+100)

,roe L —

00bEM Tpyno3atpar. Halit 00bEM nip ousBoacTBa pu 00bEMe Tpyao3atpar Lo=80. OTBer

AaTb C TOYHOCTBIO 10 ABYX 3HAKOB ITOCJIC 3aIsITOM.

3aoaua 6. Haiitn BTOpYyIO NpOM3BOAHYIO DyHKIMH Y = Ix? —=5x+6 B Touke x = -2,

OTBeT mpeacTaBUTh B BUJE IECATUUHON Ip 00K ¢ TouHOCTHI0 710 0.001.

JAx+9 —

3aoaua /. Bpruucaute npenen cpyHKuI/IHIim—S.OTBeT 3a0UILINATE B BUAE

X—4 \/;

TeCATUIHON Ap 00U ¢ TouHOCTHIO 710 0.001.

3adaua 8. Haiitn HaubobIIee 1 HaNMeHbIIee 3HaueHue Gyrkmun f (X) =X - 5X° +7X—-2
Ha oTpe3ke [-1;4].

3aoaua 9. dupwma pemunna B3ATh Kpeaut pazmepom 600 000 pybrelt, moramars KOTOPbIi
(OCHOBHO JAOJIT ¥ P OLIEHTHI ) HAMEP €HA P ABHOMEPHBIMU IUIATEKAMU B KOHIE Ka)KJI0T0
Mecsina. Omnp eaenuTh €KEMECTYHBIE BBIIIIATHI IO KP €AUTY [T P a3HBIX ITP OLEHTHBIX
CTaBOK M Cp OKOB noramenus kp eauta (01 5% 10 20% u ot 1 1o 15 ner, ucnonb3ys
Ta0JIuMIly IOICTAaHOBKM). B 0TBEeTE yKa3aTh pa3Mep miaTexa 3a 4 -blid o np v Ip OLIEHTHOU

craBke 12%.
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2 -1 3 0 1 5 -1 3 7 1

-3 0 4 1 O -3 0 4 1 O
3aoauall. Jlanbl matpuner A=|-1 4 3 -3 1\u B={4 8 3 -2 1| Pemwurs

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

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

MaTp M4HOE yp aBHEHUE BX=4.

3aoaua 11. TlpenenbHble U31Ep KKU P SATPUSITUS BEIYUCIAIOTCS IO popMyIie
MC(q) =95-3q-0,7¢*, rie g — 06BEM 1P OM3BOACTBA, & (PHKCHP OBAHHBIC U31€ KKK P ABHEI
FC=28. Beruucnutp 001111€ U31ePKKH P ¥ 00BEME Ip ou3BoACTBa (o=4,1. OTBET 1aTh €

TOYHOCTBIO 1O IBYX 3HAKOB ITOCJIC 3aIsTOM.

3aoaua 12. JIns matpuil

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

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

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

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

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

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

yrcieHHo pemuTh (B EXcel wnu B R) MmaTpmuHOE ypaBHEHHE U TP OBEPHUTH P €3YJIbTAT,

BBITIOJIHUB YMHOKEHUE MATpP UI UICXOTHOM 3a a4 H:
AX =B
3aoaua 13. Haiitu BenieCTBEHHY 0 1 MHUMYO YaCTH BBIP a)KEHUS
(2 + 20)?
5+4i

3aoaua 14. [IpuBectu KkBaIpaTUUHYIO (POP MY K KAHOHUUECKOMY BULY
f = x2+2y2+472+6xy-4xz-8yz
3aoaua 15. JlaHbl BEKTOPbI:
a=(0,-4,2,31,11,0,-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)
Bpruncnutb 3Ha4€HMS BBIP AKEHUN

1. 3d+5b
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-

2. 2(ab)-p-5Ipl-d
3. @p-b—(bp)-d-Ipl-p
3aoaua 16. 1151 M13roTOBICHUS IBYX BUOB P OAYKINKA A 1 B HCITONB3YyIOTCS TP ¥ BUIA

ceipbs I, II, III. Pecypcel ceipbsi, HOpMBI €r0 pacxofa Ha EAUHUILY NPOAYKLUHU H

noJtydyaemasi Ip uObLIb OT €AMHULBI ITP OAYKIIMH 33 1aHbI B TA0IULIE

Cripbe Hopwmsl pacxona Pecypchel
A B
| 1 7 50
] 3 3) 50
i 3} 2 40
[TpuObLIb 40 20

OrnpenenuTs ONTUMAJbHBIN TUIAH BBIMYCKa MPOIYKIMU U3 YCIOBHUS MaKCUMH3AIMU
np UOBLIH.
Teopemuueckue 60npocwvl 011 NOO20MOGKU K 3a4émam

1. Tabnuunenmi npomeccop MS Excel. BBox naHHbIX W (GOopMys B SUCHKU.
dopmaTtupoBaHue. Jlnamna3oHbl sYeEeK.

2. TlpocTble U crnoXHBIE MPOLEHTH. BhiuncieHne Ha4MCIEHUA MO BKJIaJaM H
BBIILIAT IO KP €ANTAM, IUIaH NOTallleHUs Kp €/IUTA.

3. Tumst pmanseix B R. TlporpammupoBanue mnepemenHbix. Co3nanHue
MOJIb30BATENbCKUX (DY HKIIUA.

4. Yucnosbie pyHKIMU U crnocoObl mx 3aganus. CBoicTBa ¢GyHKumA. ['padmk
GyHKIHH.

5. Ilpenen uyncnoBoi mocnemoBaTerbHOCTH. [Ip enen hyHKIHM Ha 0ECKOHEYHOCTH 1
B Touke. CBOMCTBA NP €/1€JI0B.

6. IlepBblii u BTOp Ol 3aMeUaTeNbHBII M e1ebI.

/. HenpepbIBHbIE PYHKIUU 1 UX CBOWCTBA.

8. AcumnroTsl rpaduka GyHKIHH.

9. Ilpowussoanas u auddepennuan GyHKIMA OJTHOW MEep EMEHHON. DJIaCTUYHOCTh

(GYHKUMU U €e TP UMEHEHHE.
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10. IIpowusBonusie u AuQQep eHIuATBI BBICIINX MOPSIKOB.

11. MonoTtoHHble QyHKIMH. JIoKanbHbIN 3kcTpemMyM (yHKuuu. Mccnenosanve
(yHKUMM HA MOHOTOHHOCTb U 3KCTP EMYMBI.

12. Beinykiblie (BoruyThie) pyHkumu. Touku nep eruda. MccaenoBanue pyHKIMU HA
BBIITYKJIOCTh U TOUKH Tep eruda.

13. Hau0o:pIiee 1 HaMMEHbIIIee 3HAYSHUS HETIP €p bIBHOM (PYHKITUN HA OTP €3Ke.

14. Heonpenenennsii uHTerpai. OCHOBHbIE METOAbl MHTETPHUPOBAHUA: 3aMEHA
niep eMEHHOM, MHTErp UPOBAHKUE 10 YaCTSAM.

15. Onpenenennsiii uaTerp asr. ®opmyna Herotona - JleliOHuma u ee mp UMEeHEHHUE.
HecoOcTBeHHbIE HHTET AJTBI.

16. Martpumpl. Onep aiuu Haj1 MaTp uamu. Panr matpuiiel. O6paTHas MaTpuia.

17. Onpenenutens MaTpullbl. CBOMCTBA U TP UMEHEHUE OTIP €ACIIUTENEH.

18. Cucrembl TUHEHHBIX ainreOpanyeckux ypaBHeHHU. Pelienue cucreM JIMHEHHBIX
anreOpaundeckux ypaBHeHui merogam Kpamepa, o6paTHoit maTp uiibl 1 Mmeto1oM ["aycca.

19. MHOXeCTBO peIIeHUH CHCTEMBbl JIMHEHHBIX alreOpandyecKux YypaBHCHHIA
OnHOP OAHBIE U HEOTHOPOTHBIE CHCTEMBI.

20. Apudmernueckne BEKTOPHI M JWHEHHBIC OTepalnuyd HaJ HUMH. BekTopHoe
npocTtpaHcTBo RN.

21. JluneliHasi 3aBUCUMOCTHh (HE3aBHCHMOCTH) CHUCTEMBI BEKTOpPOB. basuc u
pa3MepHOCTb JIMHEWHOTO TP OcTpaHcTBa. KoopAMHaThI BEKTOpa B JAHHOM 0a3uce.

22. CxangpHoe Mpou3BeeHue BEKTOpoB B RN. [[uHBI BEKTOPOB U yTOJI MEXKIY
HUMH B RN.

23. CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIEC BEKTOP bl KBAAP aTHBIX MATPHII.

24. 3anayn TMHEWHOTO MPOTPaMMUPOBAHUS B SKOHOMUKE: MUHUMU3AIIUS P aCXOJIOB,
MaKCHUMH3AIHs TP UOBLIN U 1P .; TP AHCTIOPTHASI 3a/1a44, 3a/1a4a O HA3HAYCHUSAX.
7.3. MeToau4yeckne MaTepUaJibl, ONpeaesiiolue Npoue1ypbl OLeHNBAHUSA 3HAHMIA,
YMEHUU, BIaleHUH
CoOTBeTCTBYIOLIME MPHKA3BL, PACIOPSHKEHUS PEKTOpAaTa O KOHTPOJIE YPOBHS OCBOCHUS

JAUCIHHMIIIITMH " C(l)Op MUP OBAHHOCTH KOMHGTGHHI/Iﬁ CTyACHTOB
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8. IlepeyeHb OCHOBHO¥ U 10NMOJTHUTEIbHOI yUeOHOIi JTUTepaTypbl, He00X0IUMOi 1151
OCBOCHMSI M CHMIIIHHBI

8.1. OcHoBHasi IMTEpaTypa:

1. 3apanmaes, C.A.MartemaTuka Ha si3b1ke R: yaeOnuk / C.A. 3amagae; DUHAHCOBBIHA
yHuBep cuteT npu [IpaBurensctBe PO, /lenapTameHT aHam3a TaHHbBIX, TPUHSATUS PEILICHAN
u (una"coBrix TexHoJoruil. — MockBa: Ilpomereit, 2018. — 324 c. — Tekcr :
HenocpeacTBenHblin. -Toxe: URL: Pexxum nocryna : 9BbC: YHuBepcuterckas 6udinrorexa

ownaiin . https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpareHus:

16.09.2021). — TekcT : 2JIeKTp OHHBIH.

2. Marematnka B Excel: yueOnuk s By3oB / O.A.bawk, JI.B.bepsun,
A.B.3onotaprok [u ap.];moa pen T. JI. DomuueBoit. — Mocksa: «IIpomereit», 2019.— 229
c. — Teker : HENOCP €ACTBEHHBIN

Ou4Ho-3204HO€E 00y4YeHHE:

1. 3apamaes, C.A.MartemaTuka Ha si3b1ke R: yaeonuk / C.A. 3amagae; DUHAHCOBBINA
ynauBep cutet np u [IpaBurenscre PO, /lenmapTaMeHT aHamm3a JaHHBIX, IPUHSATHS PELICHAN
u (¢uHaHCOBBIX TexHoJoruil. — MockBa: Ilpomereit, 2018. — 324 c. — Teker :
HenocpenctBeHHblil. -Toxe: URL: Pexum nocryna : 9BC: YHuBepcuterckas o6ubirorexa

ownaiin : https://biblioclub.ru/index.php?page=book&id=494941 (mata oOpareHus:

16.09.2021). — TekcT : 3JIEKTp OHHBIH.

2. Metoabl ONITUMAaIbHBIX P CIIEHUH B SKOHOMUKE U nHaHcaX. [IpakTukym: yuebHoe
nocooue / .A. Anekcanaposa [u ap.]; moa pea. B.M. 'onuapenko, B.1O. IlomoBa. -
Mocksa: Knopyc, 2016.— Teker : HemocpeactBenusiit. — To xe. - 9bC BOOK.ru. - URL:
https://www.book.ru/book/919200 (gata oopamienus: 16.09.2021). - TeKCT : 3J1€KTP OHHBIIA.

8.2. lonoHuTebHAS IUTEPAaTypa:

1. Meroabl ONTUMAJIBHBIX PEUICHUI B 3KOHOMUKE M (uHaHcax. [IpakTukym:
yueoHoe nocooue/ M. A. Anekcanapona [u ap.]; moa pea. B.M. I'onyapenko, B.1O. [Tomoga.
- Mocksa: Knopyc, 2016.— Tekcr : Henocp enctBeHHslid. — To xe. - 9bC BOOK.ru. - URL:
https://www.book.ru/book/919200 (nata oopamienus: 16.09.2021). - TekcT : 371€KTp OHHBIIA

(ouHO€ OOyUEHHE).

2. CononoBankoB A. C. MatemaTtuka B 3koHomuke. Y. 1: JInaeitnas anredpa,
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aHAJIUTUYECKAs TE€OMETP Usl M INHEHHOE NP OrpaMMHUPOBAaHUE: YUEOHUK 15 CTY 1.
skoHOMMY. criell. By30B/ A.C.CononoBuukoB, B.A.baobaiines, A.B.bpawnos, N.I".I1lanapa
- Mocksa: ®unance! u cratuctuka; MH®O®PA-M, 2003,2005,2006,2007,2011.-384 c.—
Tekcr : Henocp encTBeHHbIN. - To Ke. -

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

obOpammenus: 16.09.2021). - TekcT : 311eKTp OHHBIIA.

3. ComnonmoBaukoBA. C. Matematnka B 3xoHOMUKE. U.2: MaTteMaTH4yecKuii
aHaJIN3: YYEOHHK JJIS CTy . 3KoHOMHY. crrell. By30B/ A.C. CononoBuukos, B.A.babaiiries,
A.B.bpawunos, U.I".1llarnpa. - Mocksa: ®unancel u cratuctrka; Uadpa-M,2003, 2005,
2007,2011.-557 c. — Tekcr : HEmocp eacTBEHHBIN.- To ke .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (nata oOpaienusi:

16.09.2021). - Tekcr : 31eKTp OHHBIN.

9. Ilepedyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHO CeTH
«HTEpHET), HEOOXOMMBIX /111 0CBOEHH S TN CIIUTIIIMHBI
1. NudopmanmoHHO-00pa30BaTeNIbHBIN Mop Tal PHHAHCOBOTO YHHUBEPCHUTETA P U
[TpasutenbcrBe Poccuiickoii @enep armu http://portal.ufrf.ru/.
2. Caiir kadenpsl renapTaMeHTa MaTeMaTHKH.
http://www.fa.ru/org/dep/dm/Pages/Home.aspx

DnexTponHas oubnmuorexka Gunancoporo yuusepcuteta (9b) http://elib.fa.ru/

OnexTpoHHO-O6ubmoTeunas cucrema BOOK.RU http://www.book.ru

DIeKTPOHHO-6MOIMOTeHAs cHcTeMa «Y HEBepcuTeTcKas ononmoreka OHJIAMH»

http://biblioclub.ru/

6. DnekTpoHHO-OMOIMOTeUHas cucTeMa Znanium http://www.znanium.com

7. DneKTpoHHO-6MbIMOTEUHas cucTeMa n3narenbera «FOPAMTY https://urait.ru/

8. DnexTpoHHO-OMOIMOTEYHAas cucTeMa n3narenbersa [Ipocnekt
http://ebs.prospekt.org/books

9. DnexTpoHHO-OMOMMOTEUHAs cucTeMa n3aaTenscTBa «Jlanp» https://e.lanbook.com/

10.Dnextponnas 6ubnmoreka M3narensckoro moma «I"peOGEHHUKOBY
https://grebennikon.ru/

11. JlenoBas onmnaitn-Oubamnoreka Alpina Digital http://lib.alpinadigital.ru/

12.Hayunas snekTpoHHas onbnuoteka eLibrary.ru http://elibrary.ru

13. HantmonanpHas 351eKTpoHHas Ondmuoreka http://m6.pd/

14.Pecypcel nH(DOpMAITMOHHO-aHATUTHYECKOTO areHTCTBA 10 (PUHAHCOBBIM PhIHKAM
Cbonds.ru https://cbonds.ru/

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

ok w
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http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf
http://portal.ufrf.ru/

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

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

18.TTaker 6a3 manabix komnanuu EBSCO Publishing, kpymnueitiero arperatopa Hay4HbIX
peCypcoB BeIyIIUX U3aTeIbCTB Mupa http://search.ebscohost.com

19.9nexTponHbIe MPOAYKTHI H3AaTeNbcTBA Elsevier http://www.sciencedirect.com

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

21. NudopmanmonHo-ananuTudeckas 6aza nanabix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedeparuBHas 6a3a nanHbix Mo MareMatuke 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 manubix Business Ebook Subscription na mnatgopme Ebook Central
https://search.proquest.com/

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

27.Bbaza nanasix RUSLANA xommanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.D5neKTpoHHAas KOJUICKITUS KHUT U3aTelbcTBa Springer: Springer eBooks
http://link.springer.com/

30.UnTepakTuBHas puHaHcoBas MH(oOpMaImoHHas cuctremMa komnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33. MaccoBblii OTKp BITBIH OHJTAlH-Kypc/cnienmanu3anus « Microsoft Professional

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

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

34.MaccoBblii OTKp BITBIH OHJIAWH-Kypc/criennaamn3anus « MalmHHOe 00y YeHUE U
ananus ga"Hueix» / MOTU u Sunekc. —

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

35.MaccoBblii OTKP BITBIN OHIIAWH-Kypc/cnenuanu3aius “Recommender Systems™/
University of Minnesota — https://www.coursera.org/specializations/recommender-

systems
36.MaccoBblii OTKp BITBIH OHJIaWH-Kypc/cnienmamm3anus “Machine Learning™/ Stanford

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

37.ITpodeccronanbHbIN pecypc Mo MAITMHHOMY 00Yy4YEHHUIO. -

https://stackoverflow.com

38.11podeccroHanbHbIN pecypc 0 MATMHHOMY O0YU€EHHIO. -

https://stackexchange.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/

39. Inardopma it cop eBHOBaHUH 110 MaIMHHOMY 00y4eHuro — WWWw.kaggle.com

10. MeToagn4yeckne yKazaHus 1J151 00y Yar0IIIUXCA M0 0CBOEHU IO TUCUUILIUHBI

Meroauueckue yka3zaHus 1715 00y YaromuXcsi 0 0CBOSHUIO TUCIUITIUHBI (KOMILIEKC
pEKOMEHIAMI M PAa3bACHEHWH, MO3BOJSAIOMMNA CTYJEHTY ONTUMAaJIbHBIM 00pa3zoM
OpTaHMU30BaTh MPOLECC U3YUEHUSI YUEOHOTO MaTepUajla JUCLUILIMHBI) NP EeACTaBICHbI B
Y4e0HO0-0praHM3aluOHHOM KOMILIEK e sl AUCUUILINH /[enapTaMeHTa MaTeMAaTHKH,
pasMelmeHHOM Ha crpaHune JlemaptameHra wMaremaTukd caita ©OHHAHCOBOIO
YHHUBEpP CUTETA.

11. Ilepeyenb HHGpOPMALHOHHBIX TEXHOJIOT Ui, HCII0JIb3YEeMbIX IIPU OCYLIECTBJICHUU
00pa30BaTeJBHOIO NpoLecca Mo JUCHHUIVIMHE, BKJIIOYAs NepedyeHb Heo0X0auMoro
NMPOrPaMMHOr0 o0ecrnedeHnsi M MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT TULIEH3MOHHOTO [P OTPAMMHOT0 00eCTIeYeHUS:
Windows, Microsoft Office; Excel
Anrusupyc ESET Endpoint Security.
11.2 CoBpemennsie mnpodeccoHalbHbIe 0a3bl JaHHBIX W HH(OPMalMOHHbIC
CIP aBOYHBIE CUCTEMBI:
Nudopmannonno-npasosas cucteMa «Koncynsrant [Lnocy;
NudopmanmoHHo-ipaBoBas cucteMa «l'apanm»;

Dnextp oHHast sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema  KoMIUIeKCHOTO  packpbitust  uHpopmammu  «CKPUH» -
http://www.skrin.ru

11.3. CeptudumnupoBaHHble NpOTPaMMHBIC W ammapaTHbIC CPEACTBA 3aIlUTHI
uH(Op MK — HE TIP €Ty CMOTPEHO

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

12. Onucanne MaTepuaJIbHO-TEXHHYCKOH 0a3bl, HE0OXOIUMOI IJIsI 0CYIEeCTBJIEHHUS
00pa30BaTEILHOTO MPOIIECCA MO TUCIUTINHE

JIns OCBOGHUS AUCIUIUTMHBI HEOOXOIMMO JTF000€ BBIYHCIUTEIILHOE CPEICTBO —
KOMIIBIOTEp, cMapTHOH win TutaHmeT. IIpakTudeckue 3aHATHS JOJKHBI IIP OBOIUTHCI B

KOMIIBIOTCP HBIX KJlIaCCaX YHUBCPCUTCTA.
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http://www.kaggle.com/
http://ru.wikipedia.org/wiki/Wiki

