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1. HaumeHoBaHue TUCHUIIINHEI

«IIudpoas matemaTnka Ha s36ike R 1 Excel».

2. IlepevyeHb IVIAHUPYEMBIX Pe3YyJIbTATOB OCBOEHHSI 00Pa30BaTEeJIbHOM NMPOrPaMMbl
¢ YKa3aHMeM MHIUKATOPOB UX JOCTHKEHHMS U IVIAHUPYEMbIX Pe3yJibTATOB 00y4eHUs

o IMCIUMIIJIMHE

Huctunmaa «lludpoBas marematuka Ha s3eike R u Excel» oGecneumBaer
WHCTpYMEHTapuii hopMupoBanus cieayromux kommnerennmii: YK-4, [TKH-3

Kon HaumeHoBaHue HNuaukaTopsl Pe3yabTaTsl 00yyeHus (3HaHuUs,
KOMIIETeHIIUH KOMIIeTEeHI[UH AOCTUKEHUS yMeHHs U BJIaJIeHNs),
KOMIETEeHI[UH COOTHECEHHBIE C
KOMIeTeHI[USIMU/MHAUKATOPAMH
JMOCTHKEHUsI KOMIETEeHIHit
YK-4 CrocoOHOCTE 1. Ucnionwzyer 3uamb OCHOBHBIE METOBI
WCIIOJIb30BATh OCHOBHBIC METOJIBI 1 TIOJTYYCHUS, TIPEJICTABIICHUS,
MIPUKIIATHOE CpeICTBa MOTyUYEHUS, XpaHeHus: ¥ 00pabOTKH TaHHBIX
MIPOrPaMMHOE MIPEJICTaBIICHHSI,
oOecrieueHre Mpu | XpaHeHUsl U 00pabOTKN | Ymemp NpUMEHATH OCHOBHBIC
penIeHnn JAHHBIX. METOIbI TTOJTYYCHHUS, TTPEICTABICHHSI,
npodeCcCHOHATBHBI XpaHEHHUS U 00pabOTKH JTaHHBIX
X 3a/1a4.
2. leMmoncTpupyer 3namsb poeCcCHOHATHHBIC TTAKETHI
BIIaJICHUE MPUKJIAIHBIX TPOrpaMM
podecCHOHATLHBIMH
MaKeTaMu NPUKIATHBIX | YMemsb NCTIOIH30BATh
MIPOTPaMM. poecCHOHATEHBIC TAKEeThI
MPUKJIAIHBIX TPOrpaMM
3. BeiObupaer 3namsp NIPUKIIAJAHOE IPOTPAMMHOE
HeoOxouMoe obecrnieueHue
MIPHUKITATHOEC
MPOrpaMMHOE Ymemp Br16UpaTH HEOOXOAUMOE
obecrieueHHe B MIPUKIIATHOE 00ECIICYCHHE B
3aBHCHUMOCTH OT 3aBHCHMOCTH OT PeIIaeMbIX 3a7a4
pelraeMoi 3a1a4u.
4. Ucnonp3yer 3namsp Ha3HAUEHUE MPUKIIATHOTO
MIPUKIIATHOE MPOrPaMMHOTO OOeCTIeueHus
MPOrPaMMHOE
obecrnieueHue s Ymemp vicnions30BaTh MPUKIATHOE
pEIICHUs KOHKPETHBIX | MPOTrPaMMHOE 0O0eCIICUeHUE JIIs
MIPUKJIAIHBIX 3a7a4. pElIeHNs KOHKPETHBIX MPUKIIATHBIX
3aj1a4
IIKH-3 CrocoOHOCTE 1. TlpoBomutr cOop, | 3Hames MaTeMaTUYECKHUE METO/IBI,
OCYIICCTBIIATH 00paboTKy U | IPUMEHSIEMBIE B MCHEIDKMCHTE.
cbop, 00paboOTKy M | CTATUCTHUYECKUN aHATTN3
CTATUCTUYECKUM JNaHHBIX JJIs peLIeHus Ymemp vicnions3oBath
AHAJTH3 TaHHBIX, (bMHaHCOBO- MaTeMaTHYeCKHE METO/IbI,
HNPHMEHSTh SKOHOMHYECKUX 3amay. | PUMEHACMBIC B MEHEIDKMCHTE.
MaTeMaTHYECKHe




METOIBI s
pereHus
CTaHAAPTHBIX
npodeCcCHOHATBHBI
X (punaHCOBO-
HKOHOMHYECKUX
3amad,
WHTEPIPETHPOBATH
TOJIYUCHHBIC
pe3yIbTaThI

2. dopMynupyer

3namb MaTEMaTUYECKUE METOABI U
MOJIeNIN A1l 0OOCHOBAHUS NPUHSTHSA
YIIPABJICHUYECKUX PELICHUN.

Ymems ucnons3oBath
MaTeMaTHYeCKHe METObI U MOJICITH
111 00OCHOBAHUS TIPUHATHS
YIIPaBJICHYECKUX PEIICHUIA.

MaTeMaTH4eCKHe
MMOCTAaHOBKH
(hrHaHCOBO-
SKOHOMHYECKUX 3ajad,
MepexXoIuT oT
AKOHOMHYECKUX
MOCTAHOBOK 3a7ad K
MaTeMaTHYEeCKUM
MOJIETISIM.

3. CucTeMHO HOIXOIUT
K BBIOOPY
MaTeMaTHYeCKHX
METOJIOB u
MH(pOpPMAITMOHHBIX
TEXHOJIOT U hilas:|
pelIeHuss KOHKPETHBIX
¢uHaHCOBO-

HSKOHOMHYECKUX 3a]ad
B  IpodecCHOHATBbHON
obnacTH.

3Hamp METOBI TTOTYUCHUS
pGSyHLTaTOB HpI/I HCIIOJIB30BaHNHU
MaTeMaTHYECKUX MOJEIIEH.

Ymems nuTepnperupoBaTh
pe3y.]IBTaTBI, HOJIy‘-ICHHBIe HpI/I
HCIIOIL30BaHUN MaTEMaTHUYECKUX
MOJEIICH.

4. AHanuzupyer
pe3yNIbTaThI
UCCIIeIOBaHUS
MaTeMaTHYeCKHX
Mozenel  (hUHAHCOBO-
SKOHOMUYECKUX 3aJau
U JenaeT Ha  HX
OCHOBaHUU
KOJIMYECTBEHHBIC u
KAaueCTBEHHbIE BBIBObI
U PEKOMEHJALUU IO
MPUHATHIO (PUHAHCOBO-
SKOHOMHUYECKUX
pELICHHUIA.

3name Moaenu GUHAHCOBO-
HKOHOMHUYECKHX 3a/1a4 ¥ JIeNIaTh Ha
UX OCHOBE KOJMYECTBEHHBIEC U
Ka4eCTBEHHBIC BBIBOJIBI.

Yumems nictionp3oBatn MOACIN
(bI/IHaHCOBO-E)KOHOMI/I‘-IeCKI/IX 3aaa4 u
JCJIaTh Ha NX OCHOBC
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC
BBIBOJEI.

3. MecTO IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Hucrumumaa «I{udpoBas matematuka Ha si3bike R 1 Excel» otHocutes k [uximy

MaTeMaTUKH U MHPpOpMaTUKK HanpaBieHUs: moAroToBku 38.03.01 «DxkoHoMHUKay (7151 BCeX

00pa3oBaTeabHBIX TPOTrPamMM).

B 1npouecce wu3yuyeHUs JIUCUUIUIMHBI

IMPOUCXOAUT OBJIAJACHHUC OCHOBHBIMH

MaTEMATHYCCKUMU ITOHATHUSIMU, HCO6XO}II/IMBIMI/I JIIAA (I)OpMI/IpOBaHI/IH HpO(I)eCCI/IOHaHBHBIX

KOMHCTGHHI/Iﬁ BBIITYCKHHWKA HalIpaBJICHUA ((3KOHOMHK3)), N OCBOCHHUC HWHCTPYMCHTOB

pCUICHUA IIPHUKIAAHBIX MATCMATHYCCKUX 3aJad C HCIIOJb30BAHUCM BbIYUCIMUTCIIbHBIX
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KOMITBIOTEPHBIX TexXHOJOruil. [Ipu 3TOM CTyAeHTHI MPUOOPETAIOT OMBIT MPUMEHEHUS
MU3yYaeMbIX TEXHOJOTHM B MPAKTUUECKHUX 3a7adyaxX, CBA3AHHBIX C CAMOCTOSTEIIbHBIM
MMOMCKOM, OOpabOTKOW, aHaIM30M, OICHKOW W WHTEpIpeTanueil mpodeccuoHaIbHOMI
uHpopmaIu 0 GyHKIIMOHUPOBAHUY PA3ITMYHBIX PHIHKOB U MHBIX IKOHOMHUYECKUX CUCTEM;
OCYHIECTBJISITh YYETHYIO, PACUETHO-AHAJTUTUYECKYIO U KOHTPOJIBHYIO JIESITEIbHOCTh MPHU
000CHOBAaHWW W WCIIOJHEHUHW YMPABICHUECKHX, a Takke (UHAHCOBO-3KOHOMUYECKHX

pELIEHUN HA MUKPOYPOBHE.

4. O0beM TUCUMIIIMHBI (MOXYJIsI) B 32a4€THBIX ¢IUHUIAX U B AKaJleMUYECKHUX Yacax ¢
BbI/IeJICHHEM 00beMa ayJAMTOPHOI (JIEKIMH, CEMHUHAPBI) M CAMOCTOSITEJIbHOI PadoThI

00y4arImuxcs

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

Buj yueOHoit padoThI 1O Bcero Cemectp 1 Cemectp 2
JUCHMIJIMHE (B 3/e 1 yacax) (B yacax) (B yacax)
OO0mas Tpy10eMKOCTb 4/144 7 7
AUCHUTLINHBI
Konmaxkmmnuaa paboma- 68 34 34
Ayoumopnuvie 3anamus
Jlexyuu - - -
Cemunapul, npakmuyeckue 68 34 34
3aHAMUs
CamocTosiTesbHasi padoTa 76 38 38
B TeKVILEro KOHTPOIS KoHTposbHbIE KoHntpoinbHas KoHntponbHas
JLTERYT P padoThI pabora pabora
Bux npomexyrouroi 3auét 3auét 3auér
aTTecTaluu
Ouno-3aounasn gpopma odyuenus, 2021 2.n. u m.o.
Buj yue6Hoii padoThlI 10 Bcero Cemectp 1 Cemectp 2
JUCHUIJINHE (B 3/e M yacax) (B yacax) (B yacax)
Oo01mast Tpy10eMKOCTh 4/144 52 92
AUCHUILIUHBI
Konmaxmmnan paooma- 50 16 34
Ayoumopnuvie 3auamus
Jlexuuu - - -
Cemunapul, npakmuyeckue 50 16 34
3aHaAmus
CamocTosiTesibHAsi padoTa 94 36 58
Bl TEKVILEr0 KOHThOILS KonTtposnbhbie KonTponbhas KonTposnbHas
JLTERYI P paboTHI pabora pabora
Brx npomexyrotron 3auér 3auér 3auér
aTTeCcTaluu




5. Coaep:kaHve JUCUMILNIMHBI, CTPYKTYPUPOBAHHOE MO TeMaMm (pa3jgejiam)
AMCIUIUIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUJI0B Y4eOHBIX
3aHATUN

5.1. Coaepxxanue TUCHMILIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabmmunelii nporieccop MS Excel; monarus kaurm, nmcra, sdyeiiku B MS Excel;
aapecanus 1 opMaTUpPOBaAHUE TUEEK; MAHUITYJISIIUU C AANa30HaAMU sIY€€K; TUIIbI IAHHBIX,
BBO/I JaHHBIX ¥ ()OPMYII B SIYEHKH; MOI00p MapaMeTpa, OpraHu3aius CChUIOK.

Bcerpoennsie dpynkmuun MS Excel u ux npumeHeHue. DlieMEHTapHbIE (PYHKIUU.
Jlornyeckue ¢ynkuun. @ynkuuu nporHosuposanus (POCT, TEHAEHUMA). ®Oynkuuu
MOMCKa JIaHHBIX B HEKOTOpoM auamnazone (IIPOCMOTP, BIIP, I'TIP).

IIpocTeie u cnoxubie porieHTh. unancosbie pynkuuu. (I1C, bC, IJIT, CTABKA,
KITEP), BbruncieHue Ha4MCICHUN MO BKJIAJaM M BBIILJIAT MO KPEAUTaM, IUJIaH MOralieHus
KpeauTa.

CBojiHbIe TaOIUIBI, KOHCOMUAALMS, PUIBTP, pacliupeHHbI QuiibTp, dyHkuuu bBJI.
Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; ommcanme koHcoipHOTO wuHTEpdeiica; 3arpy3ka u
akTUBaLus OMOIMoTeK R; THNBI 1aHHBIX B R 1 nporpaMmupoBaHue MepeMeHHbIX; 0a30BbIe
MaTematudeckue GyHKIuM B R; co3manme monb3oBaTenbCKux (QyHKuid B R u
MNOJKJIIOYEHHUE TMOJIb30BATEIBCKUX OUOIMOTEK; JIOTMUECKHME KOHCTPYKLIHUU U YCJIOBHBIE
onepatophl B R; cnocoObl yTeHus/3anucu B R 1aHHBIX pa3iuyHbIX (OpMAaTOB.

Tema 3. Illocmpoenue cpaghuxoe gpynxyuii ¢ R, MS Excel.

YucnoBsie GyHKIIMU UX CBOMCTBA U crOocoOk! 3a1anus. ['paduk pynkumnu. CrnoxHas
u obOparHas (QyHkUU. XapaKTepUCTUKH (DYHKIMI: YETHOCTh H  HEYETHOCTb,
NEPUOANYHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTb.

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

[Ipenen uucnoBoi nocnenoBaTenbHoCTU. [Ipenen GyHkuy Ha OECKOHEYHOCTH H B
Touke. OMHOCTOPOHHUE TIpeeiibl. beCKkoHEeUHO Masible B 0€CKOHEYHO 0O0JIblne (DYHKIUH.
[IepBbIii 1 BTOpOU 3aMeYaTEIbHbIE IPEACIIBI.

HenpepoiBHOCTh QyHKIIMU B Touke. Touku paspbiBa GpyHKUU. CBONCTBA (PYHKITUH,
7



HEIPEPBHIBHBIX HA OTPE3KE. AcumnrtoTsl rpaduka QyHKIUH.
Tema 5. Botuucnenue npouzeoonoit hynkyuu ¢ mouxe ¢ R, MS Excel

[IpowsBogHass u muddepeHman (GyHKIUA OMHONW TMEPEMEHHOW. DIIaCTUYHOCTH
byHKUMU U ee mpuMeHeHue. [Ipou3BoIHbIE BBICIIUX MOPSIKOB.

JlokanbHbId 3KCTpeMyM (QYyHKUMU. Bplykiabsie (BorHytblie) (GyHKuuu. Touku
neperuba. OOmas cxema ucciaeaoBaHus GyHKIIMU U TOcTpoeHus ee rpaduxa. Hanbonbiee
Y HaWMEHbIIIEe 3HAYCHUS HETIPEPHIBHON (DYHKITUU HA OTPE3KE.

Tema 6. Qucnennoe naxosxncoenue onpeoeneHHo20 u Hecoocmeennozo unmezpana 6 R,
Excel
Heonpenenennpii unterpan. OnpenenenHbld uHTerpan. ®opmyna Herotona -

Jleitounia. HecoOCTBEHHBIE HHTETPAIHI.

Tema 7. Onepayuu ¢ KOMRIEKCHHIMU YUCIAMU U PEUIEHUE AN2e0PauiecKux ypagHeHuil

Kommnekcuble uyucna. Pemenwe anreOpanueckux ypaBHeHUW. Brwruucnenue
apu(pMETUUYECKUX BBIPAKEHUH.
Tema 8. Ocnoswl pazpadbomku npunoHceHuil 8 UHCMpymenmaivhoii cpede VBA

Ocnoswl s13b1ka Visual Basic for Application. Co3ganue pyukiuii. [lonsitue oobexTa.
OcHoBHble 00bekTHl MS Excel. Makpocel: Ha3HaueHHE, CO3JaHUE U PEIAKTUPOBAHHUE.
Pa3paboTka moibp30BaTENbCKUX THATIOTOBBIX OKOH.
Tema 9. Onepayuu c mampuyamu ¢ R, Excel

ApudmMernueckre BEKTOPHl W JIMHCWHBIC OIEpaluu HaJl HUMH. BekTopHoe
poCcTpaHcTBO R”. JInHEelHAs 3aBUCUMOCTh (HE3aBUCUMOCTB) CUCTEMBI BeKTOpOB. basuc u
pPa3MEpHOCTh 7 BEKTOPHOro mnpocTpaHcTBa. KoopauHaTtel BeKTOpa B JIaHHOM Oasuce.
CkansipHoe Mpou3BeJIeHHE BEKTOPOB B R". JIMMHBI BEKTOPOB U YroJl MEXKIy HUMHU B R
Onepanuu Hag matpunamu. Panr matpunel. OOpaTHas maTpuiia. Perienune mMaTpuyHBIX
ypaBHeHHM Buga AX=B.

Onpenenuteny W ux cBoiicTBa. [IpumMeneHnue omnpenenurteneit: 1) kpurepuil He
BBIPOKJICHHOCTH KBaJpaTHON MaTpPHIIbI; 2) HAXOXKJIECHHUE paHTa MAaTPHUIIbl; 3) HaX0XKACHUE

00paTHOM MaTpPULIBI.



Tema 10. Peuvenue cucmemul auneitnvlx ypaseuenuii 6 R, Excel

Pemienne cucrem JMHEHWHBIX anreOpanuyeckux ypaBHEHHH Metojgam Kpamepa,
oOpaTHO¥ MaTpuIlbl 1 MeTOI0M ["aycca

CoOcTBeHHbIE 3HAYEHUS] M1 COOCTBEHHBIE BEKTOPHI KBAJPATHBIX MATPHUIL.
Tema 11. Peuenue npuxknaonwvix skonomuueckux zaoau 6 R, Excel

HaxoxkaeHue 371acTUYHOCTH U APYTUX MPEIETbHBIX BEJIUYHH B MUKPOIKOHOMUKE;
3aJla4d  JIMHEHHOTO TMPOrPaMMHUPOBAHUS B OSKOHOMHMKE: MHUHUMM3AIMS PacCXOJIOB,

MaKCHUMH3allus HpI/IGBIJ'II/I " JIp.; TpaHCIIOpTHAA 3a/lavad, 3a7a49a O Ha3HAUYCHUAX.

5.2. Y4e0HO — TeMATHYECKHHA IJIaH

Ounasn popma odyuenusn / Ouno-3aounasn gpopma 0dyuenus

TpyaoeMKOCTh B 4acax
AyautopHasi pa6oTa
HaumenoBanue CemuHa Camoc Popmbt
Ne 3aHATHS B TEeKyIIero
TeM (pa3aesioB) OO0 PHIL, TOSITE
/1 Bcero Jlekn WHTEPaKTH KOHTPOJIf
AHCHHUTLTAHBI ast, B MPaKTU bHasi
uu BHBIX ycneBaeMoCTH
T.4.: YECKHE pa6ora
dopmax
3aHATHUS
| | Beeaemme B MS |5 | 14/11 14/11 16/19
Excel
Beenenne B R u
2 RStudio 18 8/6 - 8/6 8/6 10/12
ITocTpoenue
rpadguKoB i
3 (bynxiuii B R, MS 8 4/1 4/1 4/1 4/7
Excel
Brrunciaenue AYMTOPHBIE
CaMOCTOATCIBbHBIC
4 | npenena ¢GyHKIUA 4 2/1 - 2/1 2/1 2/3 paGorsr.  Yeactie
B R’ MS EXCCI B PEIICHUU 3aaaqd
Brruncnenue HAa OPaKTHYECKUX
MPOU3BOAHOMN 3QHSTHSIX.
5 (byHKIIM B TOUKe 12 6/3 - 6/3 6/3 6/9 Cobece oBanEs
B R, MS Excel o - AOMATIHEM
> 3aJaHUSM.
YucneHnHoe
HaxO0JXJICHHE
6 | ONPCACTEHOT® 16 | 866 | - 8/6 8/6 8/10
HECOOCTBEHHOT'O
uHTEerpasa B R,
Excel
Onepanyu c
7 | KOMIUICKCHBIMU 4 2/2 - 2/2 2/2 2/2
YHCIaMHU u




peuieHue
anreOpanvecKux
yYpaBHEHUH.

OCHOBBI
pa3paboTku
MPUITOKEHUM B
WHCTPYMEHTAILHO
i cpege VBA

4/2

4/2

4/2

4/6

Onepanuu c
MarpuriamMmu B R,
Excel

18

8/8

8/8

8/8

10/10

10

Pemenne cucrtemsl
JINHEMHBIX
ypaBHeHUH B R,
Excel.

14

6/5

6/5

6/5

8/9

11

Pemenue
TIPUKJIIATHBIX
SKOHOMHYECKUX
3aga4 B R, Excel

12

6/5

6/5

6/5

6/7

B eJI0OM o
JOUCIIUIIIINHEC

144

68/50

68/50

68/50

KonTponbubie

76/94
paboThI

Hrtoro B %

100%

5.3. Coaep:kanue ceMUHAPOB, MPAKTHYECKUX 3aHATHI

Ounasn popma ooyuenusn

HaumeHnoBaHue TeM
(pa3aesioB) QM CHUIIMHbBI

I[lepeyennb BONPOCOB I 00CYAKACHUS
HA CEMHHAPCKHX, MPAKTHYECKHX
3aHATHSAX, PEKOMEH/yeMble
HCTOYHHMKM U3 pa3aesioB 8,9
(yxa3piBaeTcsi pa3jies U NopsiAKOBbIi

HOMepP HCTOYHHKA)

DopMbl IPOBEICHUA
3aHATHH




1. Beenenue B MS Excel

Bsenenne B Excel, BBog maHHBIX u
dbopmyn B ssueiiku pabouero JucTa
Opranuzanusi CChUIOK. OJIEMEHTapHBIE
¢bynkuun. Bcerpoennbie ¢ynkmum MS
Excel m ux mnpumenenue. Jlormueckue
¢byakun. OyHKIUKM MTPOTrHO3UPOBAHUS.
(Excel).

OyHKIMS NMOMCKA JaHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, ITIP)
[Ipocteie ¥ CIOXKHBIE  MPOLIEHTHI.
@unancobie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBoaHble  TaONUIBI,  KOHCOIHIAIMS,
bunsTp, pacuIupeHHbIN bunsTp,
¢bynkuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
@ynkiun npornosuposanus. (MS Excel).
OyHKIHS TOUCKA JIAHHBIX B HEKOTOPOM
muana3zone ([TIPOCMOTP, BIIP, ITIP)
(MS Excel).

DuHAHCOBBIE byHKINN (OCIUIT,
[TPTUIT, OBIIAOXO/, OBIIIIIAT).
(MS Excel). [1nan moramenus KpeauTa.
Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

Pemenue
WHTEPAKTUBHOMN
poBepKa
CaMOCTOSITEIbBHOW PaOOTHI
" pazbop OIINOOK,
BBITIOJTHEHHE ayJUTOPHOTO
3a/laHus

3a1a4 B
dopwme,

2.BBenenue B R 1 Rstudio

VcranoBka R u RStudio; ommcanue
KOHCONILHOTO WHTepdeiica; 3arpy3ka u
akTuBanus OumOmmorek R; 0a30BbIe
MatemaTrueckue GyHkuuu B R.
Co3nanue moyib30BaTENbCKUX (PYHKIIUNA B
R ¥ noakimrodYeHHe M0JIb30BaTEIbCKUX
OMOIMOTEK.

Pexomenoyemvie ucmounuru:[8.1]

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

YcaoBHBIE  OIEpaTOpbI
nukia B R (RStudio).
Pexomenoyemvie ucmounuxu:[8.1, 8.4.,
8.5]

U OIepaTopbl

Pemenue
UHTEPaKTUBHOU
IIpoBepKa
CaMOCTOSITENIbHOW paboThI
" pazbop OImHuO0K,
BBIIIOJTHEHUE ayJUTOPHOIO
3aJjaHus

3az1a4 B
dopme,

3.Iloctpoerne  rpaduxoB
¢yukuuii B R, MS Excel.

[TocTpoenue rpadukos ¢pynkumii B R, MS
Excel. IlpubnmxeHHOE  BBIYUCIICHUE
nmoBeneHuss (QYHKIUA BONMHM3UW  TOYEK
paspeiBa B R, MS Excel. I'padpuueckoe
MOCTPOCHHUE HAKJIIOHHBIX aCUMMOTOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemrenue 3a71a4 B
UHTEpaKTHBHOU  (opme,
MIpoBepKa

CaMOCTOSITENIbHOW paboThI
" pazbop OIHUO0K,
BBHITIOJTHEHHE ayJUTOPHOTO
3aJlaHus

4 .BbrunciieHnue npeaena
¢bynxuum B R, MS Excel.

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

Pemenue 3anau B
WHTEpaKTUBHOU opme,
poBepKa
CaMOCTOSITEIbHON PabOThI
1 pazbop ommuooK,
BBINOJIHEHUE ayTUTOPHOTO
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3aJaHus

5.Berancienne
NPOM3BOIHONW (YHKIMU B
touke B R, MS Excel

[Tpubnmxennoe BBIUHCIICHHUE
MIPOU3BOIHON (PYHKITUH B 33 JAHHOM TOUKE
B R, MS Excel.

MOHOTOHHOCT, W TOUCK JIOKAJbHBIX
skcTpeMyMoB ¢yHkiuuu B R, MS Excel
HucneHHOe HCCIEIOBAHUE BBITYKIOCTH
(YyHKIIMM U TIOMCK €€ ToYeK mepernda B
R, MS Excel.

[lonHoe  umncneHHoE
¢yukuuu B R, MS Excel
Pexomenoyemvie ucmounuku:[8.1,
8.4., 8.5]

HCCIIENOBAHUE

8.2,

Pemrenue 3anau B
WHTEPAKTUBHOU (opMme,
MIpoOBepKa
CaMOCTOSITEIIbHOW PabOTHI
1 pa3bop omuooK,
BBITIOJTHEHHE ayIUTOPHOTO
3a/laHus

6.UucineHHoe HaxoXICHUE

UuciieHHOe HaXO0K/IEHNE OTPEICTICHHOTO

Pemrenue 3anau B

OIIPEIEIEHHOTO U | ¥ HeCOOCTBEHHOTr0 HHTerpaia B MS MHTEPaKTUBHOH (opme,

HecoOcTBeHHOTO HWHTerpana | Excel MPOBEPKa

B R, MS Excel Pexomenoyemvie ucmounuxu:[ 8.2, 8.4., | camocToaTenbHOU paboOThI

8.5] 1 pa3bop ommuooK,

BBITOJIHEHUE ayTUTOPHOTO
3aJJaHHs

7. Omnepanyn ¢ | Kommekcuele uncna. Pemenne Pabota ¢ yueOHnoii

KOMIUICKCHBIMU YHCJIAMH H | anreOpandecKuX ypaBHCHUH. nuTeparypoii. Pemenue

pemieHne anreOpaudeckux | Beruncienue apupmMeTnyecKux TUNOBBIX 3a1a4. Pa3bop

ypaBHEHUH. BeIpakeHuii (B R, MS Excel). BOITPOCOB I10 TEME

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

3aHATU. BeInonHeHue
JIOMAIIIHUX 3aJaHUH K
KaXXJOMY 3aHSTHIO.

8.  OcHOBBI  pa3pabOTKH
MIPUIIOKEHU N B
MHCTPYMEHTAJIIBHON  cpele

VBA

Coznanne MakpocoB U pyHKIui B VBA.
(Excel).

Coznanue Gpopmbl Ha IpUMeEpe
skoHOoMHUYecKoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabota c yueOHoOM
nureparypoil. Pemenune
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUSA. BeinonHeHue
JOMAIIHUX 3aIaHUM K
KaXJIOMY 3aHATHIO.

9. Onepauuu ¢ MaTpuLlAMH
B R, MS Excel

Anre0Gpa MaTpHIl, UMIIOPT, SKCIOPT
nmaaubeix 13 R B MS Excel.

CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHbBIE
BEKTOPHI MaTpull. KBagparnaasie hopMbI
(R).

BexTops! u aelictBus Hag HUMH (B R, MS
Excel).

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

Pa6ora c yueOHoit
nureparypoil. Pemenune
TUTOBBIX 3a7a4. Paz6op
BOITPOCOB T10 TEME
3aHATHUS. BeInonHeHne
JIOMAaNTHUX 3aJaHuH K
KaXXJIOMY 3aHATHIO.
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10.  Pemenue  cucrembl
JIMHEWHBIX ypaBHEHUU B R,
MS Excel.

Pemenre MaTpu4HbIX ypaBHEHUN
(meTomom oOpaTHOM Matpulibl, Kpamepa,
I'aycca (B R, MS Excel). DxoHomuko-
MaTeMaTH4ecKas MOJIeb
MEXXOTpaciieBoro 6ananca (Moaenb
«3arpatsl-Beimmyck»). MaTtpuunoe
ypaBuenue (B R, MS Excel).
I'paduaeckuii MmeToa perieHus 3aaad
JUHENHOro nporpammupoBanus (B R, MS
Excel).

Pexomenoyemvie ucmounuxu: [8.1, 8.2,
8.4.,85]

PaGora c yueOHoit
nurteparypoil. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOITPOCOB T10 TEME
3aHATHs. BeimoiaHeHne
JIOMAIIIHUX 3aJaHUH K
KaXXJIOMY 3aHATHIO.

11.Pemienue  mpuKiIagHBIX
SKOHOMHYECKUX 3ada4d B R,
MS Excel

JIuneliHoe mporpaMMHUpPOBaHKE
(Cummiekc-meTo, 3aa4a o
MPOU3BOICTBE, TPAHCIIOPTHAS 3a/1a4a U
3ajada o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuku: [8.3, 8.4.,

8.5]

Pa6ora c yueOHoit
nureparypoil. Pemenune
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUSA. BeInonHeHne
JIOMAIIHUX 3aIaHUH K
KaXJIOMY 3aHATHIO.

Ouno-3aounasn gpopma ooyuenusn

HaumenoBanue teM

IlepeyeHb BONPOCOB 1Jisl 00CYKIAEHUSI

DopMbI IPOBEICHUS

(pa3aesioB) IMCUMILINHBI HA CEMUHAPCKHUX, MPAKTHYECKHUX 3aHATHI
3aHATHSX, PEKOMEHIyeMble
HCTOYHHMKM U3 pa3aesioB 8,9
(yka3bpIBaeTcs pa3jes U NOPsiAIKOBbIH
HOMeEp MCTOYHHKA)
1.Beenenue B MS Excel BBengenne B Excel, BBoa manneix u | Pemenue 3az1a4 B
dbopMyII B sTueiiku paboyero Jmcra WHTEpaKTHBHOU  (popme,
Opranuzanus CChUIOK. DJIEMEHTapHBIE | MPOBEpPKa

¢byskuuu. Berpoennsie QyHkumum MS
Excel m ux npumenenue. Jlornueckue
¢byakun. OyHKIUKA TPOTHO3HUPOBAHUS.
(Excel).

OyHKIHS TIOUCKA JTAHHBIX B HEKOTOPOM
nmuanazone ([TPOCMOTP, BIIP, TITIP)
[Ipoctbie ¥  CHOXHBIE  MPOLEHTHI.
®unancossie Gpynknuu. (I1C, BC, TUIT,
CTABKA, KIIEP). (Excel).
Pexomenoyemvie ucmounuxu: [8.2.]
@ynkiun npornosuposanus. (MS Excel).
OyHKIMS TOUCKA JAHHBIX B HEKOTOPOM
nuanazone ([TIPOCMOTP, BIIP, ITIP)

(MS  Excel). ®unancoBble ¢GyHKIUH
(OCIUIT, IPIUIT, OBIOXO/,
OBUIIJIAT). (MS  Excel). [Ilman

MOTAIICHUSI KPEIUTA.
Pexomenoyemvie ucmounuxu: [8.2., 8.4.,

CaMOCTOSITENIbHON paboThI
u pazbop OIHOOK,
BBITIOJTHEHUE ayJUTOPHOIO
3a/laHus
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8.5]

2.BBenenue B R u RStudio

VcranoBka R u RStudio; ommcanue
KOHCOJILHOTO WHTepdeiica; 3arpy3ka u
akTuBanus OumOimmorek R; 0a30BbIe
Matematrueckue pynkmuu B R. Coznanue
MOJIb30BaTEIbCKUX GyHKIMH B R m
MOJIKJTFOUCHHUE MOJI30BATEIbCKHUX
OnOIMOTEK

Pexomenoyemvie ucmounuxu: [8.1.]
Tunbl nanHbIX B R. 3amanue BeKTOpoB
(RStudio). YcnoBHbIe onepaTtopsl U
oneparopsl 1ukia B R (RStudio).
Pexomenoyemvie ucmounuxu: [8.1., 8.4.,
8.5]

Pemrenue 3a71a4 B
WHTEpaKTHBHOU  (opme,
MPOBEPKa

CaMOCTOSITENIbHON paboThI
u pazbop OIHOOK,
BBIIIOJTHEHUE ayJUTOPHOIO
3a/laHus

3.Iloctpoerne  rpadukoB
¢bynkumii B R, MS Excel.

[Toctpoenne rpadukos ¢pyHkuuii B R, MS
Excel.  IlpuGmmkeHHOE  BBIYMCIICHHE
MOBEJCHUS (PYHKIHMA BOJIU3H  TOYEK
paspeiBa B R, MS Excel. I'paduueckoe
MMOCTPOCHHUE HAKIIOHHBIX aCUMITOT B R,
MS Excel.

Breruncnenue npenena ¢yakuuu B R, MS
Excel.

Pexomenoyemvie ucmounuxu: [8.1., 8.2.]

Pemenue 3a1a4 B
WHTEPAKTHUBHOH  (opme,
poBepKa

CaMOCTOSITEILHOW pabOThI
" pazbop OIIMOOK,
BBITOJIHEHUE aYJAUTOPHOTO
3aJaHHs

4 Brpryucienue npejena
¢yukuuu B R, MS Excel

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

Pemrenue 3a1a4 B
WHTEpaKTHBHOU  (popme,
MIPOBEPKA

CaMOCTOSITENIbHON paboThI
u pazbop OIHOOK,
BBITIIOJTHEHUE ayJUTOPHOIO
3aJlaHus

5.Briaucnenne
MPOU3BOJHON (YHKIUU B
touke B R, MS Excel

[TpubnmxenHoe BBIUHCIICHHE
MPOU3BOIHOM (PYHKIIUH B 33 JAHHOM TOYKE
B R, MS Excel. MOHOTOHHOCTh U IOHCK
JIOKAJIbHBIX 3KCTPEMyMOB (YHKIHHU B R,
MS Excel UYwucnenHoe wuccienoBaHue
BBINMYKJIOCTH (DYHKIIMH U TIOWCK €€ TOYeK
nepern6ba B R, MS Excel. Ilonnoe
YHCIIEHHOE HCCieIoBaHue (QYHKIMH B R,
MS Excel

Pemenue 3anau B
WHTEPaKTUBHOH (opme,
poBepKa
CaMOCTOSITEIIbHOU PabOThI
1 pa3dop ommooK,
BBITOJIHEHUE ayTUTOPHOTO
3aJaHus

Pexomenoyemvrie  ucmounuku:  [8.1.,
8.2.,84., 8.5]
6.YucienHoe HaxoxacHHE | UnCIIeHHOE HAXOXKICHUE onpeieliecHHOro | PereHue 3a1a4 B
OIpEIEIEHHOTO U | 1 HECOOCTBEHHOI0 MHTEerpasia B MS MHTEPaKTUBHOH (opme,
HecoOcTBeHHOro uHTerpana | Excel poBepKa
B R, MS Excel Pexomenoyemvie ucmounuxu: [8.2.,8.4., | caMocToaTeIbHOU pabOTHI
8.5] 1 pa3bop omuodoK,
BBITIOJIHEHHUE ayTUTOPHOTO
3aJJaHHs
7.0nepanyn ¢ | Kommiekcueie uncna. Pemenne Pabota ¢ yueOHoi
KOMIUIEKCHBIMH YHUCIIAMH U | alreOpandecKuX ypaBHEHHH. auteparypoil. Pemenue
pemeHne anreOpandeckux | Beramcienne apupmMeTnaecKux TUTIOBBIX 3a1a4. Pa3bop
YpaBHEHHI. BbIpakeHU. COOCTBEHHbBIC 3HAUCHHUSI U BOIIPOCOB I10 TeME
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COOCTBEHHBIE BEKTOPBI MaTPHII.
Ksagparuunsie popmel (R). Bektopsr u
nerictBus Hax HUMH (B R, MS Excel).
Pexomenoyemvre ucmounuxu: [8.1., 8.2.,
8.4.,8.5]

3aHaTUs. BrinoiaHeHne
JIOMAIITHUX 3aJaHUH K
KaXXJOMY 3aHSATHIO.

8.OCHOBBI pa3paboTKu
IIPUIOKEHUN B
WHCTPYMEHTAJIBHON  cpejie
VBA

Coznanne MakpocoB U pyHknuii B VBA.
(Excel).

Coznanue popmbl Ha MpuMepe
skoHomMuYecKkoi 3agaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabota c yueOHoOM
nureparypoil. Pemenune
TUTIOBBIX 3a7a4. Pa3zoop
BOITPOCOB I10 TEME
3aHATHA. BeimonHeHne
JIOMAaITHUX 3aJaHuM K
Ka)KJIOMY 3aHSITHIO.

9.0nepauuu ¢ maTpuiamMu B
R, MS Excel

Anre0Opa MaTpHIl, UMIIOPT, SKCTIOPT
nagsbeix 13 R B MS Excel.
Pexomenoyemuvie ucmounuku: [8.1.,8.2.,
84.,85]

Pabora ¢ yueOHOi
nuteparypoil. Pemenue
TUTIOBBIX 3a1a4. Paz6op
BOIIPOCOB I10 TEME
3aHATHS. BeIlonHEHHe
JOMaITHUX 33aJJaHul K
KaXJIOMY 3aHATHIO.

10.Pemenune CUCTEMBI
JMHEHUHBbIX ypaBHEHUH B R,
MS Excel.

Pemenrie MaTpUUHBIX ypaBHEHUI
(metonoM oOpatHO# MaTpullel, Kpamepa,
l"aycca (B R, MS Excel). DxonoMuko-
MaTeMaTH4ecKasi MOJIeNb
MEXOTpaciieBoro 0anaHca (MOJeb
«3aTpatbl-Beiyck»).

Marpuunoe ypaBaenue (B R, MS Excel).
JIuneitHoe MPOrpaMMHUPOBAHUE
(Cummuiekc-mMeron, 3aa4ya 0
MIPOM3BOJICTBE, TPAHCIIOPTHAs 3ajgada H
3amavya o HazHadyeHusx) (MS Excel).
Pexomenoyemvie ucmounuxku: [8.1.,8.2.,
8.4, 8.5]

Pa6ora ¢ yueOHoit
nureparypoil. Pemenune
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUSA. BeinonHeHue
JIOMAaIITHUX 3aJaHUH K
KaXJIOMY 3aHATHIO.

11.Pemenue  mpuKIagHBIX
SKOHOMHYECKHX 3a7a4d B R,
Excel

JIuneliHoe porpaMMHUpPOBaHKE
(Cummekc-meTo, 3a1a4a o
MPOU3BOICTBE, TPAHCIIOPTHAS 3a/1a4a U
3ajada o HazHaueHusx) (MS Excel).
Pexomenoyemvie ucmounuxu: [8.3, 8.4.,

8.5]

Pa6ora ¢ yueOHoit
nureparypoil. Pemenune
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME
3aHATUS. BeinonHeHue
JIOMAIITHUX 3aJaHUH K
KaXJIOMY 3aHATHIO.

6. IlepevyeHb y4eOHO-METOAMYECKOr0 O0ecmeYeHusl AJIs CAMOCTOSATENbHOH PadoThl

00y4arImuxcs Mmoo JUCHUIINHE

6.1. Ilepeyenb BONMPOCOB, OTBOAUMBIX HA CAMOCTOAATEJIbHOE OCBOEHME JUCUUILINHBI,

(popMBbI BHEAYIUTOPHOI CAMOCTOATEIbHOI PA0OTHI
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HauMmeHoBaHHe TEM
(pa3nesioB) M CHUNINHBI

Ilepeyenb Bonpocos,
OTBOJHMMBIX Ha
CAMOCTOSITEJILHOE OCBOCHHE

®opMbl BHEAYIUTOPHOM
CaMOCTOSITEJIbHOH PadoThI

Beenenue B MS Excel

Jlornueckue byHKIUY.
DyHKIUU MIPOTHO3UPOBAHMS
(POCT, TEHAEHLI ).
Braucnenne HaunciaeHW 1O
BKJIaJaM U BBIIIAT  TIO
KpeauTaM, IUIaH [OTalleHHs
Kpeaura.

Pemenue 3amau B MS Excel,
paboTa ¢ TEKCTOM JIEKIIHH, pa3doop
BOITPOCOB I10 TEME 3aHATHS;
M3y4YeHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJArOTOBKAa K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBINIOJIHCHHE JOMAIIHUX 3aJaHUH;

- BBIIIOJTHCHHE 3aJaHUM

KOHTPOJBHOM pabOThI

Bsenenne B R u RStudio

Tune! nauaelX B R n
MIPOrpaMMUpPOBAHUE TIEPEMEHHBIX,
JIOTUYECKHUE KOHCTPYKIIMH U
YCJIOBHBIE ONIEPATOPHI B R;
CIIOCOOBI UTEHHUS/3aIIiCH B R
JAHHBIX Pa3UYHBIX (POpPMATOB.

Pemenne 3aga4d B R;
paboTa ¢ TEeKCTOM JIeKIIUH, pa3dop
BOITPOCOB I10 TEME 3aHATHS;
M3YyUYEHUE PEKOMEHIOBaHHBIX K
3aHSTHUIO TIUTEPATYPHBIX
HMCTOYHHUKOB;
- MOJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;
- BBITMIOJTHEHUE JOMAIITHUX 3aJIaHUM;
- BBIIIOJTHEHUE 33JIaHUI
KOHTPOJIbHOW pabOThI

[Toctpoenue rpapukos
¢bynkuuit B R, MS Excel

XapaKkTepUCTUKU QPYHKLUIL:
YETHOCTh U HEYETHOCTD,

Pemenue 3agau B R, MS Excel;
paboTa ¢ TEKCTOM JIEKIHH, Pa3doop

MIEPUOJUYHOCTbD, BOIIPOCOB 10 TEME 3aHSTHS;
MOHOTOHHOCT, W3YYCHHE PEKOMCHIOBAaHHBIX K
OTPAaHUYEHHOCTb. 3aHSTHIO TUTEPATYPHBIX
HUCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTHYCCKUM 3aHSITHSIM;
- BBITIOJIHEHUE JIOMAIIHUX 3aJaHHIA;
- BBIIIOJIHEHUE 3aJaHUI
KOHTPOJIbHON pabOThI
Brruncnenue npenena beckoneuno MaJble u Pemrenue 3amag B R, MS Excel;
¢bynkiuu B R, MS Excel OECKOHEUHO OoJbIme paboTa ¢ TEeKCTOM JIeKIIUH, pa3dop

¢ynkuuu. IlepBbiii u BTOpOM
3aMeuaTeNIbHbIE PEEIIbI.
HemnpepbiBHOCTE  QYyHKIIMH B
TOUKE. Toukn paspsiBa
byHKIMY.

BOITPOCOB T10 TEME 3aHSTHS;
M3Yy4YEHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HMCTOYHHUKOB;
- IOJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;
- BBITMIOJTHEHUE JOMAIITHUX 33JIaHUM;
- BBIIIOJIHEHUE 33/IaHUN
KOHTPOJIbHOW PabOThI

Brruncienue
MIPOU3BOJHON (QYHKIIUU B
touke B R, MS Excel

OnacTUYHOCTh (YHKIMM U ee |

IIPUMEHEHUE.

HawnbGonbiee n HaUMCHBIICC |

3HaYeHUs] HENPEPBHIBHON (PyHKUINU
Ha OTpPE3KE.

Pemenue 3agau B R, MS Excel;
paboTa ¢ TeKCTOM JIeKLIUH, pa30op
BOITPOCOB I10 TEME 3aHATHS;
M3y4eHUE PEKOMEHIOBAHHBIX K
3aHATHIO JTUTEPATYPHBIX
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HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JOMAITHUX 3aIaHUM;

- BBIIIOJIHEHUE 3aJaHnul

KOHTPOJBHOU pabOThI

Uucnennoe HaxoxzaeHue | HeompeneneHHbld  MHTErpail. Pemenue 3agau B R, MS Excel;
OTIpeIeNIEHHOTO u | Dopmyna Herotona - paboTa ¢ TeKCTOM JIeKIIUH, pa30op
HECOOCTBEHHOTO JleiiGHu1a. BOIIPOCOB T10 TEME 3aHSTHUS;
uHrerpana B R, Excel M3y4YEeHUE PEKOMEHIOBAHHBIX K
3aHSITHIO TUTEPATYPHBIX
HCTOYHUKOB;
- OJIrOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITUSM;
- BBITIOJIHEHHUE JIOMAITHUX 3aaHHIA;
- BBIIIOJIHEHHE 3aJaHn
KOHTPOJIBHOW PabOThI
Onepanyu ¢ | Beruucnenue ¢bynkumii |  Pemenne 3amad B R, MS Excel,
KOMIUIEKCHBIMM ~ YHUCJIAMH | KOMILJIEKCHOTO IEPEMEHHOT0 paboTa ¢ TEeKCTOM JIeKIIUH, pa3dop
u pelieHue BOIIPOCOB I10 TEME 3aHSTHS;
anreOpandecKux U3Y4YEHUE PEKOMEHIOBAHHBIX K
ypaBHEHHIA 3aHATHUIO JTUTEPATYPHBIX
HUCTOYHUKOB;
- IOATOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHSITHSIM;
- BBITIOJIHEHHUE JIOMAIIHUX 3aJaHHIA;
- BBIIIOJIHEHUE 3aJaHuH
KOHTPOJBHOU pabOThI
OcHOBBI paspabotku | OcHoBwl si3bika Visual Basic for | Pemenue 3amau B R, MS Excel;
MIPUITOKEHU T B | Application. Pa3zpabotka paboTa ¢ TEKCTOM JICKIIUH, pa30op
WHCTPYMEHTAJIBHOU Cpesie | MOJIb30BATEIbCKUX  JTHAJIOTOBBIX BOITPOCOB I10 TEME 3aHSATHS;
VBA OKOH. - U3YYEHHUE PEKOMEHIOBAHHBIX K

3aHATHUIO JIUTEPATYPHBIX

- IOArOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHATHSM;

- BBIIIOJIHEHHUE IOMAIIHUX 3aJaHUN

Onepanuu ¢ MaTpuLiaMu B
R, Excel

BekropHoe npoctpaHcTBO R”.
JIunelinas 3aBUCHMOCTD
(HE3aBUCUMOCTD) CUCTEMBI
BeKTOpOB. ba3uc u pazmepHoCTh 7
BEKTOPHOI'O IIPOCTPAHCTBA.

Pemenue 3agau B R, MS Excel;
paboTa ¢ TEKCTOM JICKIIUH, pa30op
BOTIPOCOB I10 TEME 3aHSTHS,
U3yYeHHE PEKOMEHI0BAaHHBIX K
3aHSITHIO JIUTEPATYPHBIX
UCTOYHHUKOB;

- MOATOTOBKA K CEMHUHAPCKUM U
NPaKTUYECKUM 3aHSTHIM;

- BBITIOJIHEHHUE JIOMAITHUX 3aaHHIA;

- BBITIOJTHEHUE 3a/ITaHUH

KOHTPOJIBHOW PabOThI

Pemenue CUCTEMBI
JIMHEHHBIX YpaBHEHUH B R,
Excel.

CoOcTBEeHHEBIE
COOCTBEHHEIE
KBaJIPAaTHBIX MATPHII.

3Ha4YCHUI U
BEKTOPBI

Pemrenne 3amau B R, MS Excel,;
paboTta ¢ TEeKCTOM JIEKIIIH, pa3oop
BOIIPOCOB I10 TEME 3aHATHS;
M3y4YEHUE PEKOMEHIOBAHHBIX K
3aHITHIO JTUTEPATYPHBIX
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HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATUSIM;

- BBIIIOJTHEHHE JOMAITHUX 3aIaHUM;

- BBIIIOJIHEHUE 3aJaHnul

KOHTPOJBHOU pabOThI

Pemenue npukiIaaHeix | Haxoxaenne osmactuaHocTrn U | Pemenue 3amad B R, MS Excel;
SKOHOMHUYECKHUX 3aJa4 B R, | Apyrux mnpenenbHbIX BEIUYUH B paboTa ¢ TeKCTOM JIeKIIUH, pa30op
Excel MHKPOIKOHOMHUKE. TpaHCnopTHas | BONPOCOB IO TEME 3aHSTUS;
3a/1a4a, 3aja4a O Ha3HAYCHUSIX. M3Y4YEHUE PEKOMEHIOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HMCTOYHHKOB;

- OJIrOTOBKA K CEMUHAPCKUM U
MIPaKTUYECKUM 3aHATHSIM;

- BBINOJIHCHHE JOMAIIHUX 33aHUMH;

- BBIIIOJIHEHHE 3aJaHn

KOHTPOJIBHOW PabOThI

6.2. Ilepeyenb BONPOCOB, 3aJaHNIA, TeM VISl IOATOTOBKH K TeKYIIeMY KOHTPOJIIO

Ilpumepnuvie onpocovt K KOHMPOIALHBIM padomam

1. Kak pab6oraror ¢punancossie ¢yukiuu B Excel (IIC, bC, CTABKA, KIIEP, TUIT
u 1p.)? Kakoil cMbICT UMEIOT OHU U UX apTyMEHTHI?

2. Kaxk noctpouts rpadux ¢pynkuuu B Excel/R?

3. Yro Takoe mpejaen YUCIOBOM MOCIEI0BATEIbHOCTH, Mpeaen GyHKINUN B TOYKE, HA
6eckoneyHoctu? Kak BBIUMCIUTH TMpeAes, HCMIOIb3Ys BBIUMCIUTEIbHBIE BO3MOXKHOCTH
Excel/R?

4. Yro Takoe acumnroTa rpapuka pyHkuun? Kak HalTH acCUMOTOTHI (AaHATUTUYECKH
u B Excel/R)?

5. Yro Takoe npousBoAHas GpyHkuu? Kak BBIYMCIUTH NPOU3BOJHYIO C TOMOUIBIO
dbopmy uncneHHOTO AUQhHEepeHITUPOBAHMS?

6. Kakue ¢pyHKIUM Ha3bIBAIOTCSI MOHOTOHHBIMU Ha MpOMexyTke? YTo Takoe Touka
JoKanbHOro 3KcTpemyMa (yHkiuu? Kak uccienoBaTh (yHKIHMIO HAa MOHOTOHHOCTh H

sKCTpeMyMbI (aHamuTudecku u B Excel/R)?
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7. Kakue QyHKIMM Ha3bIBaIOTCS BBIMYKJIBIMH UM BOTHYTBIMHU Ha mpomexyTtke? Uto
Takoe Touka neperuba ¢pynkuun? Kak mccineaoBath (PyHKIMIO Ha BBIMTYKIOCTb U TOYKH
neperuba (anamutuyecku u B Excel/R)?

8. Uro Takoe  HeompeAcNEHHBIA  HHTErpay,  ONPEACHEHHBI  MHTErpal,
HecoOCTBeHHBI MHTEerpan? Kak BbIUMCIUTH OnpenenéHHbIi/HecOOCTBEHHBI MHTETpal B
R?

9. Ilo kakuM mpaBuiaM BBIMOJIHAIOTCS ONIEpalMK HaJ MaTpuliamMu (apudpMeTuyeckue,
TpaHcIOHUpoBaHue)? Uto Takoe oOpaTHast MaTpUIla U JJisl KAKKUX MaTPUIl OHA CYIIECTBYET?
Kak BBINOTHUTH CIIOKEHHE, BBIUUTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHUE U HAXOXKIECHUE
oOpatHoit matpuuibl B Excel/R?

10. Yto Takoe ompenenutenb maTpuilpl? Kak HallTH omnpeneiauTens MaTpUlbl B
Excel/R?

11. Yro Takoe cuctema JUHEHHBIX alnredpandyeckux ypaBHeHH? CKOJIBKO pPEeIIeHH
U B KakuXx ciydasx oHa MoxkeT umeth? Kak pemuts CJIAY B Excel/R?

12. Kak peumnts MatpuuHoe ypaBHeHue Buga AX=B nwiu XA=B B Excel/R?

13. Kak ompeneneHsl JMHEWHBIE ONEpaMM HaJ apuPMETUISCCKUMHU BEKTOPAMH,
CKAJISIPHOE TPOU3BEICHUE BEKTOPOB, MOAYJIb BEKTOpA, Yroia Mexay Bekrtopamu? Kak
BBINIOJIHUTD JIMHEWHBIE ONEpalud, BBIYUCIUTh CKAISIPHOE MPOU3BEACHHE, HAUTU MOJYJIb
BEKTOpa, HANTH yroJl Mexay Bektopamu B Excel/R?

14. Yrto Takoe coOCTBEHHBIEC 3HAUEHUS U COOCTBEHHBIE BeKTOpa MaTpullbl? Kak HalTh
COOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOpa MaTpullbl B R?

15. YUro Takoe 3amaya JHMHEHHOro mporpammupoBaHus? Kak pemuts 3amauy

JAuHeHoro nporpamMmmupoBanus B Excel/R?

Ilpumeput 3a0anuit KOHMpoOALHBIX padom

3agaHus MOKHO BBINOJHUTH Kak B Excel, Tak u B R-studio
Ilpumep 1
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1. IIpoBecTu mosiHOE UCCIEIOBAHUE U TOCTPOUTH Tpaduk hyHKIMHU y = f(X).
Haiitu HanOosbiliee 1 HaMMEHbIIIee 3HaYeHUsI GyHKIIMU Ha oTpe3ke [-2;0].

_ x -2
0=

2. TlpoBecTtu MOJIHOE UCCIIEIOBAHUE U MTOCTPOUTH Ipaduk GyHKIMHU Y = f(X).

y =x/x*-5x+6

3. C nomoupto GUHAHCOBBIX (DYHKIMM OMPEAEINTh, KAKUM JAOJKHO OBITH
HavyaJIbHOE 3HAUYCHUE BKJIAJIa MPHU CIAEAYIOUIUX YCIOBUAIX: Cpok Bkiaaa (Knep)— 18
MecsiteB, oOyayuiee 3HaueHue Bkiaga (be) — 11 500 gonnapos, rogoBas
nporeHTHas craBka (CtaBka) — 12,5%. JIonmoJHUTEIbHBIC BIOYKEHUS U U3BATHUS HE
npousBoAsTCs. [IponeHThl HAUUCHSAI0TCA eXKeKBapTabHO. OTBET AaTh C AByMS
3HAKaMU TOCJIE 3amsTOM.

Ilpumep 2
1. I3BeCTHO, UTO KOMITAHUS OKA3bIBAET YCIYTH:
a=(3,7,1,-5,-1,1,0,1,5,1,6,-5,1, -2, 4, 0),
E=(—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 uX BBITIOJIHEHUSI TPEOYIOTCS COOTBETCTBYIOIIME PECYPCHI a;, b;, ¢;. IIpu aTOM ecnu a;> 0,
pecypc MMEETCsl B HaJdu4uu, eciau a;<(, TO OH HaxOIWTCS B ayTCOpCHHre. B memsx

MHOFO(i)aKTOpHOFO a”HaJIn3a  JCATCIBHOCTH  KOMIIaHHUH HCO6XOI[I/IMO pacCUUTaThb

CIEIYIOIINE BHIPAKCHUS:
a) 47 - 3b
b) 6(a, p)*b + 4*[p|*b
¢) 4@, b*p - 6(b, p)* - 3[pI*p
2. BoccranoBuTte, Kakoe KOJIMYECTBO PECYpPCOB X;, X, ..., Xg OBUIO MCIOJIB30BAHO B
KOMITaHUM IIPHU BBIIIOJIHCHUN OCHOBHBIX 3a/ad4. I/IBBCCTHO, YTO dJId 3TOro0 Haao

pPELIUTh CUCTEMY JIMHENHBIX YpaBHEHUN. OTBET AalTE ¢ TOYHOCTBIO 10 ABYX 3HAKOB

IoCJIe 3ansATou. Pe3ynbraT npoBephTe.
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6 x;t+ 8 x - X3t 8 x4 -7 x5t 4 x4 -2 x,t 2 xg= 51842
6 x;t+ 9 x,+ 7 x3t 10 x4t 7 x5t 6 x5t 8 x;t+ 2 xg= 132572
6 Xx - Xt X3 -6 x4t 9 x5+ 5 xg -5 x,+ 3 xs= 238,28
-7 X -9 x3t 5 x5t 3 xst+ 7 X7 - Xxg= 277,38
2 X - X3t 8 x4t 6 x5+ 3 xst+ 6 x;+ 7 xsg= 672,06
-8 X -9 x+ 4 x3t+ x4t 4 x5t 10 xg 10 x,+ 6 *8= —66,24
8 x;+ X 10  x3+t 8 x4t 4 x5 —4  xgt X7 -6 xg= —335,80
2 x;+ 10 x; -9 X3 -9 x4 -9 x5t Xg -7 x,t 3 xs= 10,12
3. lns  BBHINOJHEHHs ONTHMAIBLHOTO OM3HEC-TUIAHUPOBAHUS TPeOyeTCss PEIINTh

MAaTpUiIHOC YPABHCHUC OJISI OTBICKAHUWA MAaTpUIbI X 1o 3aJlaHHBIM MaTpHllaM A, B u

muaronansroi exuananoii E: X(B1)A2=E. Pesynbrar nposepbTe.

0O 811 -9 8 6 0 5 I 0 2 8 047 10 18
9 -2 1 -2 9 14 -18 12 16 4 2 7 513 1 0
13 -6 11 1 1 18 9 -9 -14 2 -9-14 1-11 -9 -17
A= 15 -17 9 18 -13 6 3 5 151 12 -15 -2 917 9 -1 6
7 -5 -6 1 14-12 -14 -10 B= I5 19 2-49 0 -8 12 3
3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18 -14
0O 117 6 1 13 -1-14 15 14 -14 -16 -8 -1 -3 1
10 15 15-12 -2 4 -18 16 -11 8 -14 -19 11 -6 17 -11

4. Jlns BOCCTAHOBJIEHHs YTPay€HHBbIX Napojedl BXoJa Ha NOpTajl OpraHu3aluu
TpeOyeTcss HallTU C TOYHOCTBIO JI0 3 JECSATHUYHBIX 3HAKOB COOCTBEHHBIE YHCIA U
coOCTBEHHbIE BEKTOphl MaTpullbl A. IIpoBepUTh OPTOrOHAIBHOCTH MOJYYEHHOIO

COOCTBEHHOIO Oaszuca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

= 0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

5. 3aemmuk B3s1 B 6anke kpeaut B pazmepe 3400000 py6. Ha cpok 20 net. [IponenTHas
craBka 11,75%. IlepmoanunocTs HauucineHus — pa3 B kBapTan. Kakyioo cymmy
OCHOBHOTO JI0JITA KJIMEHT BBIILIATHUT 3a nepseie 9 net u 3a 11-i rox nepuona? Oteet
OKPYTJIUTE J10 KOTIEEK.
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6. Jlnsi BBITIOJNIHEHUS ONTHUMAJIBHOTO OW3HEC-TUIAHHUPOBAHUA TpeOyeTCsl PEIIUTh
CIEAYIOLIYIO 3a1a4y JIMNHEMHOTO TPOTPAMMHUPOBAHUS:

f (x1,x2) =10x7 — 30x, — max
(X1 +2x5 >3
X1 —2x, L2
X1+ 2x, <6
x1 21
X1,%3 20

——

\

KpMTepnu 0aJILHOM OLCHKHU pa3/iMdIHbIX {l)OpM TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTH

Kpurepun 0amibHON OLIEHKU pa3IMYHBIX (OPM TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH

COACPKATCA B COOTBCTCTBYIOIIMX MCTOOAMYCCKUX PCKOMCHIAIUAX I[GHapTaMCHTa

MaTCMaTHKH.

7. @OHJ OLEHOYHBIX CPEACTB JJIA POBEACHUS POMEKYTOYHOM aTTeCTALUU

Oﬁyqammnxm o JTUCIMIIINHE

HGpG‘IGHB KOMH@TGHHI/II\/’I C YKazaHUCM HHAWKATOPOB HMX AJOCTHMIKCHHUA B IPOLICCCC

OCBOCHHUS 00pa3oBaTENbHON MporpaMMmbl cojaepkurcs B pazmene 2 «llepeuens

INIAHUPYCMBIX PE3YJIbTATOB OCBOCHHA 06pa30BaT€HBHOfI nporpamMmbel € YKa3aHUCM

HHAUKATOPOB UX NOCTHIKCHHA U INNIAHUPYCMBIX PC3YJIbTATOB O6y‘-I€HH5[ 1O AU CHUIIIIMHC) .

TunoBbie KOHTPOJIbLHbIE 32IaHNsI MJIU MHbIE MATEPHAJIbI, HEO0XO0AMMBbIeE JIJI OLEHKH
HHAMKATOPOB J0CTHKEHHUSI KOMIIETeHI U, SHAHUUA U YMEHUM

HaumenoBanue IIpumepsbI 3aganuii 1Is1 OLleHKH HHIMKATOPOB A0CTHKEHUS] KOMIIeTeHIN i
KOMIIETCHIIUH

YK-4 1. Ucnoib3yeT OCHOBHBIE METObI M CPEACTBA MOJy4YeHUs, MpeIcTaBIeHUs],
CrnocoOHOCTB XpaHeHHs1 M 00pa0OTKH JaHHBIX.
UCIIOJIb30BaTh 3aganue 1.
NPUKJIAJHOE Co3nate B Excel anekrpoHHyto Tabmuily, coiepsKallyro JaHHbIE O Kypce eBpo
MPOTPaAMMHOE (EUR) 3a nmocneanwnii Mmecsi (3Ty HHGOPMAITUIO MOKHO HAUTH HA
o0ecrieueHue npu ounmansHoM caiite Coepbanka). IMnopTupoBath 3TH JaHHbIE B R B Bujie
pereHnn oObekTa Tuna data.frame.
npohecCuoHaTBHBIX
3aj1a4

2. JlemoHcTpHpYeET BJIa/IcHHE
NPHUKJIATHBIX IPOrPaMM.

npodeccHoHATLHBIMH naKeTamu
3anaunme 2.

C momorpio ¢puHaHcoBbIX PyHKIMi Excel cocTaBuTh miiaH norameHus

kpeauta B pasmepe 500 Toic. py0., B3siToro Ha 18 mecsies oz 16% ro1oBbIX
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(IpOLIEHTHI HAUUCIISIFOTCS €KEMECAYHO) M BO3BPALIAEMOI0 PaBHBIMU
IJ1aTeKaMu B KOHLIE KaXKI0r0 MecsLa.

3. BoiOupaeT Heo0X0AMMoO€e NMPUKJIATHOE IPOrPAMMHOe o0ecriedeHue B
3aBMCHMOCTH OT pelniaeMoi 3agaum.
3ananmue 3.

3aj1aHbl BEKTOPA Zl =3,2,-4,0,4,5,0,-3,4,-4), [1) =(-3,5,4,2,3,0,- 1,4,-2,3),

¢ =(0,0,4,-3,2,-5,6,- 1,-4,1). Beraucnurs 3Ha4eHNE BEIPAKEHHUS
1 1 1 1 1 1 1 1

3(a,b)c- 2(b,c)c+|a|b B Excel mmu B R.
4. Ucnoab3yeT NPUKJIaTHOE MPOrpaMMHOe obecriedeHue 1Jisl peleHust
KOHKPETHBIX NPUKJIAIHBIX 3aa4.
3aganme 4.
Nmeercs nath 3ananuii - A, b, B, I', /1 - u iare padorauxos — I, 11, 111, IV, V -
JUIS UX BBITIOJIHEHUS. B Tabnuie ykasaHa npuoObUib, KOTOPYIO 00ecreurnBaeT
KaK/IbIi M3 paOOTHUKOB IPHY BBIIIOJIHCHHH KaXJI0r0 U3 3aJJaHuUM.

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

Pacripenenuth 3a1anus Mex a1y paOOTHUKaMHU (OJTHO 32/IaHUE BBITOTHSICTCS
OJIHMM YE€JIOBEKOM) TaK, YTOOBI 00II1asi MpUOBLTH OT BHITIOJHEHUS 3aJaHUi ObL1a
HauOounbIIel. B oTBeTe yka3zaTh HallIGHHYIO HAUOOJIBIIYIO TIPUOBLID.

[TKH-3

CrocoOHOCTh
OCYLIECTBIIATH COOP,
00paboTKy 1
CTaTUCTUYECKUI
aHaJIN3 JIaHHBIX,
MPUMCHSITh
MaTeMaTHIECKHE
METOIbI JIJIsl PEIICHUS
CTaHJAPTHBIX
pohecCHOHATBEHBIX
(hrHaHCOBO-
HPKOHOMUYECKHUX 3a]1a4,
UHTEPIPETHPOBATH
MOJTyYeHHBIC
pe3yIbTaThI

1. IIpoBoaut c6op, 00padoOTKY U CTATUCTHYECKUI AHAIHU3 JAHHBIX JJIf
peuienusi GUHAHCOBO-IKOHOMMYECKHUX 3a/1a4.

3ananmue S.
N3BecTHO, 4TO KOMIAHUS OKa3bIBAET YCIIYTH:

é: 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).
Jl1g ux BbIOSTHEHUS TPeOYIOTCSI COOTBETCTBYIOIINE PECYPCHI a;, b;, ¢;. Ilpu aTOM
ecin a;>(0, pecypc HMMeeTcs B Haluuuu, eciau «;<(, TO OH HaXOAWUTCA B
ayTrcopcuHre. B 1ensx MHOro(akTOpHOTO aHajau3a JEATENbHOCTH KOMIIAHUU
HEOOXOIMMO PACCYUTATh CIIEMYIONINE BBIPAXKEHUS:
a)4a - 3b B ~
b) 6(a, p)*b + 4*[p|*b
©) 4(a, b)*p - 6(b, p)*a - 3[p|*p
MaTeMaTHYeCKHe MOCTAHOBKH

2. ®opmyampyert (¢punancono-

IKOHOMHMYECCKHUX 3aaY, MepexoauT 0T IKOHOMUYECCKHUX IMOCTAHOBOK
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3aJa4 K MATEMAaTH4Y€CKUM MOJ€JIAM

3axanue 6.
Jlisi BBINOJTHEHMSI ONTHUMAJIBHOTO OW3HEC-TUIAHUPOBAHUS TPeOYyeTcsl peluTh
ManI/I‘IHOC ypaBHeHI/Ie IJIs1 OTBICKAHUS ManI/IIII)I X 110 3aJaHHBIM ManI/IHaM A,

B u auaronansHoii equanunoii E: X(B1)A?=E. Pe3ynsTaT npoBepsTe.

0o 8 11 -9 8 6 0 5 1 0 2 8 047 10 18
9 2 1 2 9 14 -18 I2 6 4 2 7 513 1 0
3 6 11 1 1 18 9 -9 14 2 9 14 1.1 9 -17
A=l 15 217 9 18-13 6 3 5|1 1215 2 9 17 9 -1 6
7 5 6 1 14 -12 -14-10| B=| 1519 2 49 0 8 12 3
3 2 6 17 7 -10 9 -5 01616 2 7 3 -18 -4
0 1 17 6 1 13 -1 -14 15 14-14 -16 -8 -1 3 1
10 15 15 -12 -2 4 -18 16 A1 8-14 -19 11 -6 17 -1

3. CucTteMHO TOAXOAMT K BBIOOPY MaTeMAaTHYeCKHX METOJAO0B W
HHPOPMANMOHHBIX  TEXHOJOTHI I  pelleHHs] KOHKPETHBIX
(PMHAHCOBO-I)KOHOMHUYECKHUX 32124 B MPOdeCcCHOHATbHOI 00,1aCTH.

3ananmue 7.
Kypc aknun B 2020 To1y COCTaBIISII:
01.01.2020 142 py6. 01.05.2020 154 py6. 01.09.2020 166 pyO.
01.02.2020 145 py6. 01.06.2020 155 py6. 01.10.2020 166 pyO.
01.03.2020 147 py6. 01.07.2020 161 py®. 01.11.2020 169 py®6.
01.04.2020 151 py6. 01.08.2020 165 py6. 01.12.2020 172 py®.

Onpenenuth, KaKOW TUM 3aBUCUMOCTH 0OJIEe TOYHO OIPEICTISET MOBEICHIE
LIEHHOW OyMaru — JIMHEWHBIN WM SKCTIOHCHITHAIBHBINA, U, TPUMCHUB
COOTBETCTBYIOIIYIO (DYHKITUIO, pACCUUTATH MIPEIOJIaraeMbIi KypcC Ha
01.03.2021

4. AHaau3upyeT pe3yJbTAThl HCCJIETOBAHUA MATEMATHYECKHX MoJesel
(puHAHCOBO-IKOHOMHMYECKHX 3a/1a4 M [JeJlaeT HA HX OCHOBAaHUM
KOJIMYECTBCHHbIE M Ka4YeCTBEHHbIC BBIBOAbI W PEKOMEHJALMH 110
NPUHATHIO (PUHAHCOBO-Y)KOHOMHYECKHX PellIeHHH.

3amanme 8.
JIns  BBIMOJHEHHS  ONTUMAJIBHOTO  OW3HEC-TNIAHUPOBAHUS
TpeOyeTcsl  pelluTh  CIAEAYIOUIYyI0  3ajJady  JIMHEWHOro
IporpaMMHUPOBAHUS:

f (x1,x7) =10x7 — 30x, —» max
(x1+2x, >3
X1—2xy <2
{x1+2x, <6
xy2>1
[ X1, x>0
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Ilpumepvr munoegwix 3a0anuii

3aoaua 1. C nomoipio GUHAHCOBBIX (DYHKIIHIA OMPEAETNUTh, KAKUM JOJKHO OBIThH
HavyaJIbHOE 3HaYEHHKE BKIIaJla MIPH CIIEIYIOUIUX YCIoBHIX: cpok Bkiana (Kmep) — 3,5 rona,
Oynyuiee 3Hauenue Bkiaaa (be) — 21 500 nomnapos, rogoBasi poIieHTHAS CTaBKa
(CraBka) — 10%. JlomoHUTEIbHBIE BIOKCHUS U U3BATUS HE MPon3BoAATCA. [IporieHTh
HAYUCIISAIOTCS 10 nosiyroausiM. OTBET J1aTh ¢ IByMs 3HaAKaMHU MOCIIE 3amsTOH.

3aodaua 2. Ilnomaas nepBoro kpyra coctapisget 760, mioiiaab BTOPOro Kpyra COCTaBIIsSIeT
20. C nomompto unctpymenta [logbop mapamerpa omnpenenuTh BO CKOJIBKO pa3 paguyc

NEPBOro Kpyra OTJIMYAETCs OT paguyca BTOPOro
3aoaua 3. Haiitu nepByro npoussoanyro ¢GyHkimuu ) =5Sxe’ B Touke x = -1,5. Otrser

IPEICTaBUTh B BUJE AECITUUHOM ApoOu ¢ TouHOoCcThIO 10 0.001.

3aoaua 4. [1ns byukuuu y =arctg(x + 2.5) - 0.25x Hapiaure:

1) opnuHaty ToukH nepecedeHus rpaduka c ocpio Oy;

2) TOYKY JIOKaJIbHOTO MUHUMYMa;

3) NOKaJIbHBIA MUHUMYM;

4) TOYKY JTOKaJIbHOI'O MaKCUMYyMa;

5) NOKaJIbHBI MAKCUMYM.

Bce oTBeTHI peicTaBuTh B BUAE NECATHUHOM apodu ¢ TouHOoCcThIO 10 0.001, Hanpumep,

1.234.

2500

— . tnel —
In(Z +100)

3aoaua 5. VI3BecTHA ipeaenbHas MPOU3BOAUTEIBHOCTD Tpyaa MP(L) =

00BEM Tpyno3arpat. Haiitu 06bEM npousBoicTBa npu o0bEMe Tpyao3atpar L;=80. OTBeT

AaTh ¢ TOYHOCTBIO A0 JIBYX 3HAKOB ITOCJIC 3aMsaToOM.

3a0aua 6. Haiitn BTOpYI0 MpPOM3BOAHYI0 QyHKIMH Y =3/ X~ = 5X +6 B Touke X = -2.

OTBeT npeACcTaBUTh B BUJE ACCATUUHON ApoOu ¢ TouHOCThIO 10 0.001.

Jix+9-5

3aoaua 7. Bprauciure npenen GyHKIUU lim ——=——=.0OTBeT 3allMIIUTe B BHJE

@4 Nfx-2

NECATUYHOU poOu ¢ TouHOCTHIO 110 0.001.



] 4 2
3a0aua 8. Haiitu HanbobIce U HaUMEHbIee 3HaYeHne QyHKIwn f(X) =x - 5x° +7x- 2

Ha oTpeske [-1;4].

3adaua 9. ®dupma pemmna B3ATh kpeaut pazmepoMm 600 000 pyOsieid, noramaTh KOTOPbIIA
(OCHOBHOM JOJT U MPOIEHTHI) HAMEPEHA PAaBHOMEPHBIMH IIJIaTEKaMHU B KOHIIE KaXKJI0TO
Mmecsua. OnpeaenuTh exXeMeCIYHbIe BBIIIATHI 10 KPEAUTY [Tl pa3HbIX TPOLEHTHBIX
CTaBOK M CpOKOB moramieHust kpeaura (ot 5% 10 20% u ot 1 no 15 ner, ucnonsiys
TaOJIUIy [10ICTAaHOBKHK). B oTBeTe yka3aTh pa3mep 1uiarexa 3a 4-blii roJ Ipy IpOLEHTHON

craBke 12%.

&2 -1 3 0 18 & -1 3 7 18

&3 0 4 1 02 &3 0 4 1 02
3a0auall. Jaupr matpuner A=¢-1 4 3 -3 1=y B=¢4 8 3 -2 1= Pemmutsp

€3 <1 -1 1 5. €3 -1 -1 7 5:

&4 8 -4 3 64 4 8 -4 3 64

MaTpUYHOE YpaBHEHUE BX=A.

3aoaua 11. TlpenenbHble U3ACPKKU MPEAIPUITHS BEIUUCIAIOTCS 1O hopmyJie
MC(q) =95- 3¢- 0,7¢°, TAe ¢ — 00BEM MPOU3BOICTBA, & PUKCUPOBAHHBIC H3ICPKKU PABHBI
FC=28. Beruncauts o01mue u3aepxku npu 00béme npousBoactsa ¢,=4,1. OTBeT nath ¢

TOYHOCTBHIO OO JIBYX 3HAKOB ITOCJIC 3aMsTOM.

3aoaua 12. ]Ina matpuil

®8 -4 6 -3 4 1% &2 8 -2 7 10 496
4 9 0 -8 002 ¢3 311 0 -7 -5
¢8 7 -1 4 -1 0= ¢G-2 2 9 7 3 -10=
AZQ R BZQ =
g9 0 -7 -9 -6 3. 3 0 0 -4 -2 -8
¢3 -2 -1 -6 -7 1*% ¢2 -2-8-10 -6 7 *
g-s 8 2 -4 0 64 §-11 10 -7 3 -9 -14

yncieHHo pemuts (B Excel mwmm B R) maTpuuHoe ypaBHEHUE U TPOBEPUTDH PE3YIIbTAT,

BBIIIOJTHMB YMHOKCHHUC MATPHUIL HCXO,Z[HOﬁ 3aJa4un.

AX =B
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3aodaua 13. HailTu BEllIECTBEHHYIO U MHUMYIO YaCTH BBIPAKECHUS

(2 + 2i)?
5+ 41

3aoaua 14. llpuBectu KBaapaTHUHYIO (POPMY K KAHOHUYECKOMY BUILY
[ = X2+2y’+42°+6xy-4xz-8yz
3adaua 15. JlaHbl BEKTOPBI:
a =(0,-4,2,3,1,1,1,0,-5,-2,-1,3)
b =(-4,-4,0,3,-2,-1,-2,3,3,1,1,5)
p =(1,5,2,4,3,0,-4,-5,1,2,2,1)
BpranciauTh 3HaY€HUS BBIPAXKEHUMN:
I. 3d+5b
2. 2(ab)F-5p4

3. (@p)0~(bF) - [p 7

3adaua 16. JIna U3roToBICHUS ABYX BUIOB NPOAYKIMU A U B HCcofb3ytoTCs TpHU BUIA
ceipps I, II, III. Pecypcel ChIpbsi, HOPMBI €r0 pacxoja Ha €QUHUIYY IPOAYKLUHMHU U

mojrydacmast HpI/I6BIJ'H> OT CAMHUIBI ITPOAYKIWH 3a/1dHbI B Ta6HI/IHe

ColIpbe Hopwmsl pacxona Pecypchl
A B
I | 7 50
II 3 5 50
I 5 2 40
[1puObLIL 40 20

OHpeI[eJ'II/ITB ONTHMAaJbHBIN IJIaH BBIITYCKa IIPOAYKHOHMH H3 YCIOBHA MaAaKCHUMHU3AIIUH

MPUOBLIH.

Teopemuuecxue eonpocol 0711 N0020MOBKU K 3a4émam

1. Tabmuuneiii npoueccop MS Excel. BBox nanHbix u Qopmyn B sUeHKwu.
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dopmatupoBaHue. J(nana3oHsl sYEeK.

2. IIpocTeie W CHOXHBIE MHPOLEHTHl. BBIUKCICHWE HAYMUCICHUW MO BKJIaJaM H
BBIIUIAT 10 KPEAUTAM, IJIaH OTallE€HUsI KpEeauTa.

3. Tumst pganHbix B R. IIporpammupoBanue nepeMmeHHbiXx. Co3manue
[0JIb30BATENbCKUX (PYHKIUM.

4. YwucnoBele (yHKIMM W crmocodbl ux 3amganus. CpoiictBa (ynkimit. ['padux
GyHKUIHUU.

5. Tlpenmen yucnoBoy mociemnoBarenbHOCTH. [Ipenen pyHKIMM Ha GECKOHEYHOCTH
U B Touke. CBOMCTBA MPEIEIIOB.

6. IlepBslil U BTOpOY 3aMeYaTEIbHbBIN MTPEIEIBI.

7. HenpepsiBHBIE (YHKIIMHA U UX CBOMCTBA.

8. AcumnToThl rpaduka QyHKIUH.

9. IlpousBoanas u muddepeniuran GyHKIUU OTHON MEPEMEHHON. DIaCTUYHOCTh
GyHKIIMY U ee TPUMEHEHHE.

10. ITpousBoanble u AuddhepeHIranbl BHICIINX MOPSAKOB.

11. Monortonnsie ¢yuknuu. JlokampHBIM dKCcTpemMyM GyHkmnu. HccnenoBanue
(GYHKIUYA HA MOHOTOHHOCTh M 9KCTPEMYMBI.

12. Beinykible (BoruyTbie) pyHkuuu. Touku nepernba. MccnenoBanue pyHKIuU Ha
BBIITYKJIOCTh U TOYKHU Ieperuoa.

13. Haubonbliee 1 HaMMEHbIIIEe 3HAYEHUSI HENTPEPHIBHON (YHKIIUU HA OTPE3KE.

14. Heonpenenenuslii uHTerpai. OCHOBHbIE METOJbl HMHTETPUPOBAHUS: 3aMeEHa
NIEPEMEHHOW, UHTETPUPOBAHUE 10 YACTSIM.

15. Onpenenennniii uurerpai. ®opmyna HeroTona - JleliOHuIa U ee MpUMEHEHUE.
HecoOcTBeHHbBIE HHTETPATHI.

16. Marpunpl. Onepanun Haa MaTpuriamu. Panr matpunisl. OGpaTHas MaTpuiia.

17. Onpenenurens Matpunsl. CBOMCTBA U MPUMEHEHUE ONPEAETUTENEH.

18. Cucrembl TUHEHHBIX alreOpanyecKux ypaBHEeHUN. Pelienrne cucteM JTMHEHHBIX
anredpanyeckux ypaBHeHui meronam Kpamepa, o0paTHoil MaTpulibl 1 MmeToIoM [aycca.

19. MHOX€ECTBO peIIEHUH CHCTEMBl JIMHEWHBIX aareOpanvyeckux ypaBHEHUMU.

OI[HOpOI[HBIe N HCOOTHOPOAHBIC CUCTCMEI.
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20. Apudmerrnyecknue BEKTOpPHl W JIMHEWHBIC OINepaldyd HajJg HUMHU. BekTopHoe
IIpOCTpaHCcTBO Rn.

21. JluneitHast 3aBUCUMOCTH (HE3aBUCUMOCTb) CHCTEMbI BEKTOpPOB. bazuc wu
pa3MepHOCTh JIMHEHHOT0 npocTpaHcTBa. KoopauHaTel BEKTOpa B JaHHOM Oa3uce.

22. CkanspHOe IpOU3BEACHUE BEKTOPOB B Rn. /[TMHBI BEKTOPOB M yroJl MEXAY HUMU
B Rn.

23. CoOcTBeHHbIE 3HaYeHUs1 U COOCTBEHHBIE BEKTOPHI KBAJIPATHBIX MATPHII.

24. 3agauyu TMHEHHOrO NPOrpPaMMHPOBAaHUS B SKOHOMUKE: MUHUMU3ALHS PACXOJI0B,

MaKCHUMU3al i HpI/I6I>IJII/I H Op.; TPAHCIIOPTHAA 3a/lada, 3a1a4a O Ha3HAYCHUAX.

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON YU4eOHOM JJUTEpaTypbl, HEOOXOAUMOM IS
OCBOCHMS JUCHMILIUHBI

OcHoBHas auTeparypa (ouHasi gopma o0yueHus):

1. 3amanaes, C.A. MatemaTuka Ha si3bike R: yueOnuk / C.A. 3ananaes; ®uHaHCOBBIN
yHuBepcureT npu IlpaBurensctee PO, JlenaprameHT aHanu3a JaHHBIX, IPUHITUS
penieHnit U pUHAHCOBBIX TexHonoruii. — Mocksa: [Ipomereit, 2018. — 324 c. —
Tekcer : nenocpencreennbid.- To xe.-URL : OBC: YHuBepcurerckas 6udauorexa
oHJtaiiH : https://biblioclub.ru/index.php?page=book&i1d=494941 (nata oOpaieHus:
21.05.2021)

2. Maremaruka B Excel: yueOHuk ais By3oB / O.A.barwk, JI.B.bep3un, A.B.3onotaprok
[u np.]; mox pen T. JI. @omumueBoit. — Mocksa: «lIpomerei», 2019. — 229 c. —
TeKCT : HemoCPEACTBEHHBIN
OcHoBHas1 uTepaTypa (04HO-3204Hasi (popMa 00yUeHMs1):

3. 3anmagaeB, C.A. Maremartuka Ha s3bike R: yueOnuk / C.A. 3ananaeB; dunaHcoBBIN
yHuBepcuteT npu llpasutensctee PD, JlenapramMeHT aHanu3a AaHHBIX, NPUHSATHS
pemieHnii 1 (puHaHCOBBIX TexHosnorui. — Mocksa: I[lpomereit, 2018. — 324 c. —
Tekcr : menocpencrBernsiii.- To xe.-URL : OBC: YuuBepcurTerckas 6ubinoTeka
oHJtaiiH : https://biblioclub.ru/index.php?page=book&i1d=494941 (nata oOpareHus:
21.05.2021)
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JlonoJiHMTe IbHASA JIUTEpaTypa:
1. MeToapl ONTUMAJILHBIX pEIIEHUM B 3kOHOMUKE U (puHaHcax. [IpakTukym: yueOHOe
nocobue / 1.A. Anekcanapona [u ap.]; mox pea. B.M. I'onuapenko, B.1O. ITomosa.
- MockBa: Knopyc, 2016. — Tekcr : HenocpeacTtBeHHbId. — To xe. - 9bC BOOK .ru.
- URL: https://www.book.ru/book/919200 (nara oOpamenus: 21.05.2021). - Tekcr :

3JIEKTPOHHBIN.

2. CononoBuukoB A. C. Maremaruka B a3xkoHOMuKe. Y.1: JIuneitnas anre6pa,
aHaJTUTUYECKasi TEOMETPUS U JTMHEHHOE TPOrpaMMUpOBaHue: YUeOHUK ISl CTY/I.
skoHoMHY. crienl. By30B / A.C.CononoBHukoB, B.A .babaiinies, A.B.bpausnos,
N.I".Illangpa - Mocka: @unanckl u cratuctuka; MTHOPA-M, 2003, 2005, 2006,
2007, 2011. - 384 c.— Tekcr : HenocpeacTBeHHBIH. - To xe. -

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

oOpamenus: 21.05.2021). - TekcT : 3JI€KTPOHHBI.

3. ConomoBHukoB A. C. MaremaTuka B dkoHOMHKe. Y.2: MaTeMaTu4eCcKuil aHaJIu3:
y4eOHUK 7151 CTy 1. 3KoHOMMY. criell. By30B / A.C. CononoBHukoB, B.A.ba0aiines,
A.B.bpaunos, N.I".Illarnpa. - MockBa: @uHaHCcH U ctatuctuka; Mabpa-M, 2003,
2005, 2007, 2011. - 557 c. — Tekcr : HEnocpeacTBeHHbIM.- To xe .- 1999.-
http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara

obOpamenus: 21.05.2021). - TexcT : 2I€KTPOHHBIH.

9. Ilepeuenr pecypcoB  HHPOPMANHOHHO-TEIeKOMMYHUKANIMOHHOW  ceTH
«AHTEpHET», HEOOXOUMBIX IS 0CBOCHHUS U CHHILTHHBI
1. MudopmanronHo-00pa3oBaTe/bHbIN MopTail OUHAHCOBOTO YHUBEPCUTETA MPH
IIpaButennscTBe Poccuiickoit denepanmu http://portal.ufrf.ru/.
2. Caiit kadeapsl AemapTaMeHTa MaTEMATHKH.

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

(98]

OnekTponHas onbnroreka GuHancoBoro yausepcureta (Ob) http://elib.fa.ru/
OnextpoHHO-0MbMMoTeunas cucrema BOOK.RU http://www.book.ru 5
DNEeKTPOHHO-OMOIMOTeUHas cucTeMa « Y HuBepcuterckas ononmorexka OHJIAVH»

http://biblioclub.ru/
6. DnexTpoHHO-OMOIMOTEUHas cucTeMa Znanium http://www.znanium.com

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

7. DIeKTpOHHO-OGMOIMOTeUHas cucTeMa u3atenbera «FOPAWTY https://urait.ru/

8. DnekTpoHHO-OMOIMOTEeYHas cucTeMa u3aarenabcTa [Ipocnekt
http://ebs.prospekt.org/books

9. DnexTpoHHO-OMOMMOTEUHAs cucTeMa u3nareiabcTBa «Jlanby» https://e.lanbook.com/

10.Onextponnas 6ubnuoreka M3gatenbckoro noma «I peOSHHUKOBY
https://grebennikon.ru/

11. lenoBas onnaiin-6ubnuorexa Alpina Digital http://lib.alpinadigital.ru/

12.HayuHnas snextponHas oubmmoteka eLibrary.ru http://elibrary.ru

13.HanmonanpHas anekTpoHHas ouommoreka http://H30.pd/

14.Pecypchl HHPOPMAIIMOHHO-aHATUTUYECKOTO areHTCTBA M0 (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

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

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

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

18.T1aker 6a3 nanubix komnanuu EBSCO Publishing, kpynHeiimiero arperatopa Hay4HbIX
pecypcoB Beaymux u3aaTeabcTB Mupa http://search.ebscohost.com

19.3nextponnsle npoaykThl u3aarenscTBa Elsevier http://www.sciencedirect.com

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

21.Undopmarmonno-ananuruueckas 6aza nanueix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedepatuBHas 6aza qaHHbIX o Matematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24 Konnekmus HayuHbIX xKypHanoB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza nannbix Business Ebook Subscription Ha mnargopme Ebook Central
https://search.proquest.com/

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

27.ba3a nanapix RUSLANA xommanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.DneKkTpoHHAas KOJUISKIIHS KHUT U3AaTenbeTBa Springer: Springer eBooks
http://link.springer.com/

30.UnrepakTuBHas ¢puHaHCOBas MHGOpPMAIIMOHHAs cucTeMa komnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33. MaccoBblil OTKPBITHIN OHJIalH-Kypc/crienuanu3anus «Microsoft Professional

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

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

34.MaccoBbIil OTKPBITHIN OHJIANH-Kypc/crienuanu3aius «Mammuaaoe oOy4eHue u
a”Hanu3 nadaeixy / MOTU u Sunekc. —

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

35.MaccoBbIil OTKPBITHIN OHIAH-Kypc/crienranu3anus “Recommender Systems”/

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

systems

36.MaccoBblit OTKPBITBIN OHJIAWH-Kypc/crienmanu3anus “Machine Learning”/ Stanford

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

37.1IpodeccnoHabHBIN PeCypc MO MAMIMHHOMY O0YUYEHHUIO. -

https://stackoverflow.com

38.IIpodeccuonanbHbIli pecypc 1Mo MalllMHHOMY O0YUY€HHIO. -

https://stackexchange.com

39. [1naTdopma 7151 COPEBHOBAHMI 110 MAIMHHOMY 00y4YeHUI0 — www.kaggle.com

10. MeToanyeckue yKazaHusl AJs 00y4AIOIUXCH 110 OCBOCHHUIO TUCHMILIIMHBI

MeTonuueckue ykazaHus A1 00y4aronuxcs 0 OCBOCHHUIO TUCIMIUIUHBI (KOMILIEKC
pEeKOMEHJAIMid W pPa3bICHEHUM, TO3BOJAIONIUNA CTYACHTY ONTUMAJIbHBIM 00pa3oM
OpraHU30BaTh MPOIECC M3Y4YEHUs y4eOHOro Marepuaia AUCIUIUIMHBI) MPEICTABICHBI B
Y4e0H0-0praHn3alMOHHOM KOMILIEK e ISl JUCHUIUINH [lemapTameHTa MATEeMAaTHKH,
pa3MelieHHOM Ha crpanuue Jlemapramenta wmarematuku —caita  DuUHAHCOBOTO

YHUBEPCUTETA.

11. Ilepeyenbr UHPOPMALMOHHBIX TEXHOJOITMH, UCIOJIb3yeMbIX MPH OCYIIECTBJICHUH
o0pa3oBareJibHOr0 Mmpouecca Mo AUCHUIUVIMHE, BKJIKYas INepeYeHb He00X0aMMOro
MPOrpaMMHOIo odecnevyeHns 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMmieKT JUIIEH3HOHHOTO MPOTPAMMHOT0 00€CTICUCHHUS
Windows, Microsoft Office; Excel
AntuBupyc ESET Endpoint Security.
11.2 CoBpeMeHnHble mpodeccuoHanbHble 0a3bl JaHHBIX W HWHGOPMAIUOHHBIC
CIIPABOYHBIE CUCTEMBI:
Nudopmanmonno-npaBosas cucrema «Koncynbrant [Imtocy;

NudopmarmonHo-mpaBoBas cucrema «I apanty;

OnextpoHHas 3HIMKIoNeaus: http://ru.wikipedia.org/wiki/Wiki
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https://stackoverflow.com
https://stackexchange.com
http://www.kaggle.com
http://ru.wikipedia.org/wiki/Wiki

Cucrema xomruiekcHoro packpeitus uabopmaruu « CKPUH» -http://www.skrin.ru

11.3. CeprudunupoBaHHble MpOrpaMMHBIE U amIapaTHbIE CPEACTBA 3allUThI
nHpopMauu — He TIPEAYCMOTPEHO

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

12. Onucanue MaTepuaIbLHO-TEXHN4YECKOH 0a3bl, HE0OXOAUMOM JJIfl OCYIIECTBICHUSA
00pa30BaTeJIbHOI0 MPOLECCA MO IUCHUIINHE

I[J'IH OCBOCHHMA OUCHUIIIINHBI HCO6XO,III/IMO JF000€ BBIYMCIUTEILHOC CpCaACTBO —
KOMIIBIOTCD, CMapTCI)OH WIK IITTAHIICT. HpaKTI/I‘-IGCKI/Ie 3aHATHA OOJDKHBI IPOBOAUTHLCA B

KOMIIBIOTEPHBIX KJIACCaX YHUBEPCUTETA.
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