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1. HammeHoBaHue TUCIHUANIMHBI
b.1.1.2.3. [ludposas maremaTuka Ha si3bike R u Excel.

2. llepeyeHb IUIaHMpPYeMBbIX pe3yJbTATOB OCBOeHHsI 00pa3oBaTeIbHOM
NporpamMmsl (nepedeHb KOMIIETEHIMIT) ¢ yKa3aHHeM MHAUKATOPOB UX JOCTHKEHUS H
IUIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHHsl 10 JUCIHUILINHE

Hucuunnuna «udposas marematuka Ha si3pike R u Excel» obecneunBaet
WHCTpYMEHTapuii (hopMupoBanus cieayromux kommnerenmmii: [IKH-3, YK-4

Tabnuia 1 — CTpykTypa miIaHUPYEMBIX pe3yIbTaTOB 00YyUEHHUs O JUCITUIINHE

Pesynbrarel 00yuenus (yMeHUs U

SKOHOMHYECKUX 3aJ]1ad
B mpodeccroHalbHOI
obJacTu.

WNHpukaTopsl N
Kon HaumenoBanue 3HaHUA), COOTHECEHHBIE C
JOCTHKEHUS
KOMITCTCHITHH KOMIICTCHITHH KOMIICTCHITMSIME/MHIUKATOPAMU
KOMIICTCHITHH
JOCTUKECHHSI KOMITETEHITUHI
ITIKH-3 Cnoco6HOCTD 1. [IpoBoaut cbop, | 3HaTh MeTOnBI cOOpa, 00pabOTKH M
OCYILIECTBISTh 00paboTKy U | CTaTUCTMYECKOTO aHaJIW3a IaHHBIX JUIS
cbop, 0OpabOTKy W | CTAaTHCTHYECKUU penieHuss (HPUHAHCOBO-IKOHOMHYECKUX
CTaTUCTUYECKUI aHaJIM3 JaHHBIX JUIs | 3ajad.
aHaIIN3 JAHHBIX, | peUIeHusT (UHAHCOBO- | YMeThb HCIOJNB30BaTh METOABI cOopa,
MPUMEHSITh HKOHOMHYECKUX 00pabOTKH CTAaTUCTUYECKOTO JaHHBIX
MaTeMaTHYECKUe 3a1ad. TUIst peteHus ¢buHaHCOBO-
METO/IbI TUISE SKOHOMMYECKHUX 3a/1a4.
pelIeHus 2. dopmynupyet 3HaThL  METOJABl  MaTeMaTHYECKHX
CTaHJIaPTHBIX MaTeMaTHIECKHE MMOCTAaHOBOK PKOHOMHYECKHUX 3aj1ad.
po(ecCHOHANBHBIX | IMOCTAHOBKH YMmerh MCTIOJIb30BATh METO/IbI
(buHaHCOBO- (huHaHCOBO MaTEeMaTUYECKUX ¢buHaHCOBO-
HKOHOMHYECKUX HKOHOMHYECKUX HSKOHOMHUYECKUX 3a/1a4.
3azad, 3a/a4, TEPeXOqUT OT
UHTEPIPETUPOBATh | HKOHOMHUYECKUX
MOJIy4YeHHBIE MOCTAHOBOK 3aJa4 K
pe3yIbTaTHI. MaTeMaTHYECKUM
MOJIETISIM.
3. CucreMHo 3HaThL MaTeMaTU4YeCKUe METOIbl U
MOJXOMUT K BBIOOPY | MHPOPMAIMOHHBIE TEXHOJOTHH IS
MaTeMaTHYeCKHX pelleHrus KOHKPETHBIX (UHAHCOBO-
METOIOB U | DKOHOMHYECKHX 3amaq B
MH(POPMAaIMOHHBIX npogeccuoHaTbHON 00IaCTH.
TEXHOJIOTHI1 s | YMeTh HCTIOJIB30BaTh
pelleHrsT KOHKPETHBIX | MaTeMaTUYeCKue METOIbI u
(uHaHCOBO- MH(OPMALIMOHHBIE TEXHOJOTUU  JUIS

pelieHusi  KOHKPETHBIX (PUHAHCOBO-
HKOHOMHYECKUX 3aja4 B
npodeccroHanbHOM 00J1acTH.

4. AHanmu3upyer
PE3YNbTATHI
HCCIEIOBaHUS
MaTEMATHUYCCKUX
Mozenei (UHaAHCOBO-
OKOHOMHYCCKUX 3a1a4
M JeJaeT Ha - HX
OCHOBAaHUHU

3HaTh METOJBl aHAIM3a PE3YJIBTATOB
HCCIIeIOBaHUS MaTeMaTUYeCKUX
Mozene (HUHAHCOBO-DKOHOMHUYECKUX
3aj7ad4.

YMeThb HCT0Ib30BaTh METO/IBI aHAIN3a
PE3YyJIbTAaTOB HNCCIICA0OBAaHUA
MaTeEMaTHYECKUX MoJeen
(hMHAHCOBO-PKOHOMUYECKUX 3a/1a4.




KOJINYCCTBCHHBIC n

MMPUKJIAAHBIX 3aaa4.

KauyeCTBCHHEIC
BBIBO/IbI u
PEKOMEH a1 110
MIPUHSATHUIO
¢uHaHCOBO-
SKOHOMHYECKHUX
peuIeHui.

VK-4 CriocoOHOCTh 1. Hcrnons3yeT 3HaThb OCHOBHBIE METOJIbI U CPEICTBA
UCIIOJIB30BaTh OCHOBHbIE MeTOAbl u | IIOJYYCHHA, HIPCACTABJICHU, XPaHCHU
MPUKIATHOE cpeicTBa  TONydeHus, | U OOpabOTKHU NaHHBIX.

IIporpaMmMHOC IIpEeaCTaBIICHNUA, Ymerhb OCHOBHBIC MCTOABI H
obOecrieueHue  TpH XpaHeHUs U 00paboTKM | CPEJICTBA MOJYYEHHUS, MPEICTABICHHS,
perieHnu JTAHHBIX. XpaHeHHUs U 00paOOTKH TaHHBIX.
pOhECCHOHATEHBIX 2. JleMoHCTpHpYeT 3HaTh TPOdECCHOHANIBHBIE ITAKETHI
3a/ia4 BIIaJICHHUC MPUKJIAIHBIX TTPOTrPAMM.
podeccCHOHaIbHBIMU YMmernb HCIOIb30BaTh
HaKeTaMy IIPHUKJIaTHBIX HpO(i)eCCI/IOHaJII)HI)Ie ITaKEThI
IIPOrpaMM. IMPUKJIAAHBIX I[TPOrpaMM.
3. Bri6upaer 3HaThL TPUKIAJHOEC MPOTPAMMHOE
HEOOXOIMMOE o0OecIieucHue B 3aBUCHMOCTU
[IPUKJIATHOE OTpeHIaCMOﬁ 3aJa4du.
IIPOrpaMMHOE YMmeTh HNCITIOJIB30BATH IMPUKIIAAHOC
obecrieyenue B IIpOrpaMmMHOC oOecrieueHue B
3aBUCUMOCTH OT | 3aBHCUMOCTH peIIaeMOu 3a1a4u.
pemaeMon 3a1a4u.
4, Hcrnons3yeT 3HaTh TPUKIATHOE TPOrPaAMMHOE
MIPUKIaJIHOE obecrieucHue JJI peliCHUusd
IpPOrpaMMHOE KOHKPETHBIX IIPUKJIAIHbIX 33/1a4.
oOecIieyeHue 1 YMeTh HCIOJIB30BaTh IMPUKIIAAHOC
pelIeHnss KOHKPETHBIX IIporpaMMHOC oOecrieueHue JJIs1

peHICHUA KOHKPCTHBIX IMPUKIAIHBIX
3aaad.

3. MecTo IUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

Jncuuruimaa

«IIudpoBass marematuka Ha s3bike R u  Excel»

SABIIACTCA

JUCUUIUIMHOM UKJIA MAaTEMATUKU U HIHPOPMATUKH 00513aTeNIbHOM yacT 00pa3oBaTebHON
nporpamMmsbl 1o HampasieHuto 38.03.01 Dkonomuka, npodmis «DUHAHCH U yHpaBiIcHUE
(MHaHCOBBIMU aKTUBaMM» (IIporpamma NOJIrOTOBKU OakanaBpa).

4. O0beM IUCUUILIMHBI (MOAYJIs1) B 32a4€THBIX €IMHUIAX U B aKAJeMHUYECKUX
yacax ¢ BblieJIeHHeM 00beMa ayJUTOPHOM (JIEKIIMU, CEMUHAPBI) H CAMOCTOATEIbHOI
padoThI 00yuaouuxcs (B ceMecTpe, B CECCUIO)

Ta6Jmua 2 — O0BeM JUCHUIIIINHBI B 3a4CTHBIX CAMHHUIAX U aKaACMHNYCCKHUX dacax

. Bcero Cemectp Cemectp
Bup yueOHoii padoThl o
(B3/ewn (moayab) 1 (MmoxyJb) 2
AUCHUILINHE
yacax) B (4acax) B (4acax)
O0masi TpyA0€MKOCTD M CHUILITHHBI 43.e./144 .




Konmaxkmmnan paboma — Ayoumopnuwie 68 34 34

3aHAmMUA

Jlexyuu

Cemunapul, npakmuueckue 3aHsamusl 68 34 34

Camocmosmenvnas paboma 76 38 38

Bun texyuero KOHTposIst Konrponbnas | KonTposbHas
pabora paborta

Bun npomexxyTouHol arTecTanuu 3aueT 3aueTt

5. Copep:xaHue IMCHUIUIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pa3aejiam)
AUCUMILIMHBI ¢ YKa3aHUeM MX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUI0B YUYeOHbIX
3aHATHN

5.1. Conepkanue TUCUMIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnmuunsnii nporieccop MS Excel; monsTtus xkuuru, nucta, sdeiitku B MS Excel,
azpecanus u popMaTUPOBAHUE TUEEK; MAHUITYJIALINY C AUANIa30HAMU SYEEK; TUTIbI JAHHBIX,
BBOJI JaHHBIX U OPMYJI B SYEHKH; OJ00p apaMeTpa, OpraHUu3alusl CChUIOK.

Berpoennbie Gynkiuu MS Excel m ux nmpumenenue. DieMeHTapHbIC (QYHKIIUH.
Jlornyeckue pynkiuu. Oynkuun nporunosuposanus (POCT, TEHJAEHIA). Oyukiuu
MOMCKAa TaHHBIX B HEKoTOpoM auanazone (IIPOCMOTP, BIIP, I'TIP).

[Ipocteie u cnoxubie mpouieHThl. @uHaHcoBbie pyHKIMU. (I1C, BC, [TJIT, CTABKA,
KIIEP), BbluKCIICHUE HAYUCIICHU 110 BKJIaJiaM U BBITLIAT MO KpEeAUTaM, TJIaH MOoraiieHus
KpeauTa.

CBojiHbIC TaOIUIIBI, KOHCOMU IS, (GUIBTP, PACIIMPEHHbIN QUiIbTp, GyHKuu BJI.

Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R u RStudio; ommcanwe koHconbHOTO wHHTep(eiica; 3arpy3ka u
akTUBaIMsa OnOMoTek R; TrIbI maHHBIX B R 11 mporpaMmMupoBaHue epeMeHHBIX; 0a30BbIC
Marematuyeckue (QyHKkiMu B R; co3maHue mosib30BaTeNbCckux (yHkiuid B R u
MOJIKJTFOYCHHE TT0JIh30BATEILCKUX OMOIMOTEK; JIOTHUYECKHE KOHCTPYKIIMM W YCIIOBHBIC
omepartopsl B R; crmocoOb! uTeHus/3amucu B R TaHHBIX pa3InyHbIX (HOPMATOB.

Tema 3. Ilocmpoenue zpaghuxoe ¢pynkyuii 6 R, MS Excel.

UwucnoBbie GyHKITMU UX CBOMCTBA U criocoObl 3aaanus. ['paduk dyaknun. CnoxHas
u obpatHas ¢Qynkmuu. XapakTepucTUKu (YHKIHMA: YETHOCTh W  HEYETHOCTH,
MePUOIUYHOCTh, MOHOTOHHOCTb, OTPAHUYEHHOCTb.
Tema 4. Boiuucnenue npeoena gpynxuyuu 6 R, MS Excel.

[Ipenen uncnoBoii nocnenoBatenbHocTU. [Ipenen GpyHKkIMM HA OECKOHEYHOCTH U B
Touke. OTHOCTOPOHHME Tpenesbl. beckoHeuHo Mainble 1 0eCKOHEUHO OoblIne (QyHKITUH.
IlepBblii 1 BTOPOM 3aMeYaTENbHBIE TIPEIEIIBI.

HenpepriBHOCTH pyHKIMM B TOuke. Touku paspeiBa pyHkuund. CBONCTBA (PYHKIIHIA,

HENPEPBIBHBIX HA OTpe3Ke.  ACHMMTOTHI rpaguka GyHKIHH.

Tema 5. Boiuucnenue npouseoonou goynxkyuu 6 mouke ¢ R, MS Excel



[TpousBognas u auddepeHunan (QyHKIUA OTHOM MEPEMEHHOW. DIACTUYHOCTD
dyHKIMY 1 ee mpuMeHeHue. [Ipor3BOIHBIC BBHICIIMX TOPSIIKOB.

JlokanbHpIll 3KCTpeMyM (GyHKIUMU. Beimykibie (BorHyThle) (yHKIuuU. Touku
neperuda. O61mas cxema ucciaeaoBanus GyHKIIMU U MOCTpOeHUs ee rpaduka. Hanbonbiiee
Y HaMMEHbIIIee 3HAUCHUS HENMPEPBIBHON (PYHKIIMH Ha OTPE3KE.

Tema 6. Yucnennoe Haxodxrcoenue onpeoeeHHoz0 U Hecodcmeennozo unmezpana é R,
Excel

Heonpenenennpiii uaterpan. OnpeneneHHbli uHTerpai. @opmyna HerooTona

Jleitoamma. HecoOCcTBEHHBIC HHTETPAITHI.

Tema 1. Onepauuu C KOMRJIEKCHbIMU Uucjiamu u peuienue auzeﬁpauuecxuxypaenenuﬁ

Kommnekcuble uucna. Pemenue anreOpandyeckux ypaBHEHUM. Boluucnenue
apu(PMETHICCKUX BBIPAKCHUH.
Tema 8. OcHnosbl pazpadbomku npuLoHceHUll 6 UHCMPYMeHMAaIbHOI cpede VVBA

OcHogwl s13bika Visual Basic for Application. Co3aganue ¢pynkuuii. [TonsTie 00beKTa.
OcHoBHble 00BekThl MS Excel. Makpochl: HazHaueHHE, CO3/IaHHE U PEAAKTUPOBAHUE.
Pa3paboTka moib30BaTeIbCKUX TUAJIOTOBBIX OKOH.

Tema 9. Onepayuu ¢ mampuyamu ¢ R, Excel

ApudmeTnueckue BEKTOpPbl M JIMHEHHbIE oOlepalud HajJg HUMU. BekropHoe
npoctpaHcTBO R". JIuHeitHas 3aBUCUMOCTH (HE3aBUCUMOCTD) CUCTEMBI BEKTOPOB. basuc u
pPa3MEpPHOCTh # BEKTOPHOrO MIpocTpaHcTBa. KoopnumHatel BeKTOpa B JAHHOM Oasuce.
CkanspHoe mpousBeneHre BeKTopoB B R". JInWHBI BEKTOPOB U yroi Mexay HuMH B R".
Onepanuu Hajg marpuuaMmu. Panr matpuinbsl. OOpaTHas marpuua. PemieHne MaTpUUHBIX
ypaBHeHUH Bua AX=B.

Omnpenenureny u ux cBoicTBa. [IpuMeHeHue ompenenureneii: 1) kpurepwii He
BBIPOXKJACHHOCTU KBAJPATHONW MaTPHIIhI; 2) HAXOXKACHUE paHTa MATPHIIBL; 3) HAXOXKICHHE
00paTHON MaTPHUIIBI.

Tema 10. Pewenue cucmemot nuneiinvix ypasnenuii ¢ R, Excel
Pemienne cucrem JMHEHWHBIX anreOpaniuecKux ypaBHEeHHE MetonaM Kpamepa,

oOpaTHOM MaTpullbl U MeTOJI0M ["aycca
CoOcTBeHHBIC 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI KBAIPATHBIX MaTpPHII.

Tema 11. Pewuenue npuxknaonvix skonomuueckux 3aoau ¢ R, Excel

HaxoxaeHue 31aCTUYHOCTH U APYTUX NPEIESIbHBIX BEJIMYUH B MUKPOIKOHOMHUKE;
3a7a4d  JIMHEWHOTO MPOTrpaMMHPOBAHUS B HKOHOMHKE: MHUHUMM3AIMS PACXOJIOB,
MaKCHMM3allKs IPHOBLIN U Ap.; TPAHCIIOPTHAS 3a7a4a, 3aja4a O Ha3HAUYCHHSIX.

5.2. YuyeOHO-TeMaTHYEeCKUH MJIAH

Ta6nuna 3 — Conepxanue ydeOHO-TEMAaTHYECKOTO TIaHa U3YUYEHUS] TUCITUTIIMHBI

TpyaoeMKkocTh B yacax
\ AynuTopHas padora \ Dopmbl




Ne
/o

HauMeHoBaHue
TeM (pa3aeioB)
AUCHMILINHBI

Bcero

O06111
as, B
T.4.:

Jleknn
Hn

CemuHa
PBIL,
MPaKTH
YeCKHUe
3aHATUS

3aHsATHA B
WHTEPaAKTU
BHBIX
dopmax

Camoc
TOSATEN
bHaA
pabora

TEeKYIIero
KOHTPOJIS
ycrneBaemMocTH

Beeneaue B MS
Excel

30

14/11

14/11

14/11

16/19

BBeneave B R un
RStudio

18

8/6

8/6

8/6

10/12

ITocTpoenue
rpadgukoB
¢ynkuuii B R, MS
Excel

4/1

4/1

4/1

al7

Brruucienne
npenena QyHKIUN
B R, MS Excel

2/1

2/1

2/1

213

Brruucnenue
IIPOU3BOIHOMN
(GYHKIIMH B TOYKE B
R, MS Excel

12

6/3

6/3

6/3

6/9

YucaeHHoe
HaX0XKJEHUE
OTIPEACIICHHOTO U
HECOOCTBEHHOTI'O
uHTerpana B R,
Excel

16

8/6

8/6

8/6

8/10

Oneparuun c
KOMIUIEKCHBIMHA
qHUCcIIaMU u

212

212

2/2

212

pelieHne
anredpandecKux
YpaBHEHUM.

OcHoBBI
pa3paboTku
IIPUIIOKEHUN B
MHCTPYMEHTAJIBLHO
it cpene VBA

412

4/2

4/2

4/6

Onepanuu c
MatpunaMmu B R,
Excel

18

8/8

8/8

8/8

10/10

10

Pemenne cucremsl
JINHEMHBIX
ypaBHeHuii B R,
Excel.

14

6/5

6/5

6/5

8/9

11

Pemenue
MPUKIATHBIX
YKOHOMUYECKUX
3amad B R, Excel

12

6/5

6/5

6/5

6/7

B I1eJIOM o
NUCILUIIIINHE

144

68/50

68/50

68/50

76/94

AynutopHblie
CaMOCTOSITENIbH
bIe PabOTHI.
Yuyactue B
peIIeHnH 3a/1a4
Ha
MIPAKTUICCKIX
3aHATHIX.
CobecenoBanus
10 JOMAITHUM
3aJaHUSIM.

KoHnTposbHbie
paboThI




Hroro 8 %

100%

5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3AHATHH

Ta6muna 4 — Tembl TUCHUIUIMHBI, POPMBI IPOBEACHUS U COACP)KaHUE CEMUHAPOB U

MPAKTHYCCKUX 3aHATUN

HauMeHnoBanue tem

IlepeyeHb BONIPOCOB 11 00CY KIEHUS

@DopMbI IPOBEICHUSA

¢byakuu. OyHKIUU TPOrHO3UPOBAHMUSL.
(Excel).

OyHKIMS TOUCKA JAaHHBIX B HEKOTOPOM
nuanazone ([IPOCMOTP, BIIP, ITIP)
[Ipocteie ¥  CIIOXKHBIE  MPOLIEHTHI.
®unancoseie ¢pynkiuu. (I1IC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBojHBIE  TaOIUIBI, KOHCOJIMAAIHS,
¢bunbTp, pacIIupeHHbIN buibTp,
¢bynkuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
®yukuuu nporHozuposanus. (MS Excel).
@DyHKIUSA TOUCKA JAHHBIX B HEKOTOPOM
nuanaszone (ITIPOCMOTP, BIIP, T'TIP)
(MS Excel).

@uHAHCOBBIE byHKIIIN (OCIUIT,
ITPIUIT, OBIIAOXO/, OBLIIIIAT).
(MS Excel). Ilnan noramieHust KpenuTa.

Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

(pa3neJioB) I CUUILIMHBI HA CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHH
3aHATHAX, PpEeKOMeH1yeMble
HCTOYHUKU U3 pa3aesioB 8,9
(yka3biBaeTcsi pa3jaes ¥ NOPSIAKOBbII
HOMEpP HCTOYHUKA)
1. Beenenue 8 MS Excel Bgenenune B Excel, Beox manHbIX 1 Pemenne 3a1a4 B
dbopmyI1 B siueiiku pabouero Jucta UHTEPAKTHBHON  Qopme,
Opranuzanus CCbhUIOK. OJIEMEHTAapHBIE | IPOBEPKa
¢bynakuu. Berpoennsie pynkuun MS CaMOCTOSTEIIbHON PabOThI
Excel u ux mpumenenwne. Jlornyeckue u pa3dop OIMOOK,

BBITIOJIHCHUE ayAUTOPHOTO
3agaHus




2.Beenenue B R u Rstudio

VeranoBka R w  RStudio; omnmcanme
KOHCOJILHOTO HWHTepdeiica; 3arpy3ka u
akTuBanusa OuOimmorek R; 0a3oBble
MaTeMmaTuueckue ¢pyHkuuu B R.
Co3zmanne moJIb30BaTeIbCKUX (PYHKITUN B
R u noakiroueHue mojabp30BaTeIbCKUX
OMOJIHOTEK.

Pexomenoyemvie ucmounuxu:[8.1]

Tunel nanapiX B R. 3aanne BeKTOpoB
(RStudio).

YcnoBHBIE oOmepaToOpbl W ONEPATOPHI
nukiaa B R (RStudio).

Pexomenoyemvie ucmounuxu.[8.1, 8.4.,
8.5]

Pemmenne 3a71a4 B
WHTEpaKTUBHOW  (hopme,
POBEpKa
CaMOCTOSITENIbHOM paboThI
u pazoop OIMOOK,
BBITIOJIHEHUE AyJUTOPHOTO
3aJaHHs




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

[TocTpoenue rpadukos pynkumii B R, MS
Excel. IIpubnmxeHHOe  BBIYHCICHUE
noBefeHUss (YHKIMA BOJU3H  TOYEK
paspeiBa B R, MS Excel. I'papuueckoe
MOCTPOSHHE HAKIOHHBIX aCHUMITOT B R,
MS Excel

Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemmenne 3a71a4 B
WHTEpaKTUBHOW  (hopme,
POBEpKa
CaMOCTOSITENIbHOM paboThI
u pazoop OIMOOK,
BBITIOJIHEHUE AyJUTOPHOTO
3aJaHHs

4 Brraucienue npezaena
¢ynkuu B R, MS Excel.

Brruucnenue npeaena ¢pynkuuu B R, MS
Excel.
Pexomenoyemvie ucmounuxu:[8.1, 8.2]

Pemenue 3agau B
WHTEPAKTUBHOU opme,
poBepKa
CaMOCTOSITENIHOW PabOTHI
1 pa3dop omuooK,
BBITIOJTHEHHE Ay AUTOPHOTO
3a/laHus

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

[TpubmmxenHoe BBIUHCIIEHHE
IIPOM3BOAHOMN (PYHKLMU B 3aJaHHON TOUKE
B R, MS Excel.

MOHOTOHHOCTh M IIOHMCK JIOKAJIbHBIX
skcTpemyMoB ¢yukiuun B R, MS Excel
UucneHHOe WCCIIEIOBAHUE BBITYKIOCTH
(GYHKIIUH U TIOUCK ee Touek neperuda B R,
MS Excel.

ITonHoe YHCJIEHHOE
¢ynkuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1,

8.4.,8.5]

HCCIICOOBAHUC

8.2,

Pemenue 3amau B
WHTEpaKTUBHOU opme,
IIpOBEpPKa
CaMOCTOSITENIbHOM pabOThI
1 pa3dop omuodoK,
BBITIOJIHEHHE ayTUTOPHOTO
3a1aHUS

6.UucimeHHOE HaXOXKJICHHE
OTIpEeIeTICHHOTO )i
HECOOCTBEHHOTO HMHTETrpaja
B R, MS Excel

YucieHHOE HaX0XKIACHUE OTPEICTICHHOTO
1 HecoOCTBEeHHOTO MHTETpasia B MS
Excel

Pexomenodyemvie ucmounuxu:[ 8.2, 8.4.,

8.5]

Pemenue 3anau B
WHTEpaKTUBHOU opme,
poBepKa
CaMOCTOSITENIbHOM pabOThI
U pa3bop omuooK,
BBITIOJTHCHHE Ay TUTOPHOTO
3a/laHus

1. Oneparnuu c
KOMIUIEKCHBIMHA YHCIaMH U
pelieHrne  anreOpanyecKux
YPaBHEHHUH.

KommnekcHeie uncna. Pemenne
areOpandecknx ypaBHCHUH.
Brrunciienue apudMeTHIeckux
BeIpakeHui (B R, MS Excel).

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

Pabota c yuebHOI
nureparypoi. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BeinonHenne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSTHIO.

8. OcHOBBI  pa3paboTKH
MIPUIIOKEHNN B
MHCTPYMEHTAIBHOU  cpefe

VBA

Co3znanue MakpocoB u ¢pynkuuii B VBA.
(Excel).

Co3znanue GpopMbl Ha IpUMepe
skoHoMHU4ecKkoi 3a1aun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabora ¢ yueOHoii
nuteparypoi. Pemenne
TUNOBBIX 331a4. Pa3oop
BOIIPOCOB I10 TEME
3aHsTHs. BelnonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJO0MY 3aHSTHIO.




9. Oneparnuu ¢ MmaTpuriamMu B | Anrebpa MaTpHIl, HMIIOPT, IKCIIOPT Pabota c yueOHOI
R, MS Excel nanubix U3 R B MS Excel. nuTepatypoii. Pemenne
CoOcTBeHHBIC 3HAYCHHS U COOCTBEHHBIE | THUIOBBIX 3a1a4. Pa3bop
BeKTOpPHI MaTpull. KBagparuunbie (GOpMBI | BOIIPOCOB 10 TEME

(R). 3aHATHs. BeinoaHenue
BekTops! u gelictBus Hag Humu (B R, MS | noManmaux 3agaHuii k
Excel). KaXXIOMY 3aHSTHIO.
Pexomenoyemvie ucmounuxu: [8.1, 8.2,
8.4.,8.5]
10. Pemenume cucremsl | Pemenne MaTpU4HbIX ypaBHEHUN Pabora ¢ yueOHoii
JUHEHHBIX ypaBHeHUH B R, | (MeTomom oOpartHoi matpuibl, Kpamepa, | nmuteparypoii. Pemenue
MS Excel. I'aycca (B R, MS Excel). DxoHomuko- TUTIOBBIX 3a1a4. Pa3zoop
MaTeMaTH4ecKas MOJIeb BOIPOCOB I10 TEME
MEXKOTpacieBoro damanca (MOAEIb 3aHsATUsA. BeimonHenue
«3atpatsi-Brimyck»). Marpuunoe JOMAIITHUX 3a/IaHui K
ypasuenue (B R, MS Excel). KaXXJIOMY 3aHATHIO.

I'paduueckuii MeToa perieHus 3a1a4d
auHEHHOoTro nporpamMupoBanus (B R, MS

Excel).
Pexomenodyemvie ucmounuxu: [8.1, 8.2,
8.4.,8.5]
11.Pemenne npukinagHsix | JInHelHOE MporpaMMUpOBaHHE Pa6ora c yueOHoit
sKoHOMHYeCcKuX 3anad B R, | (Cummekc-meron, 3amada o auTepatypoii. Pemenne
MS Excel MIPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U TUIOBBIX 3a1a4. Pa3zbop
3a7a4a o HasHayeHusnx) (MS Excel). BOIIPOCOB I10 TEME
Pexomenoyemvie ucmounuxu: [8.3, 8.4., 3aHATHA. BeinonHenue
8.5] JTOMAITHUX 3aJaHUH K
Ka)XJIOMY 3aHATHIO.
6. Ilepeuenn Y4eOHO-MeTOAUYECKOro odecreueHust IS

CAMOCTOAITE/IbHOM PA00THI 00Yy4alOUIUXCS 10 IMCHUILIMHE

K BHeaynuTopHbIM (hopMam caMOCTOATENbHON pabOThl CTY/IEHTOB OTHOCATCS:

- IOJArOTOBKA K CEMUHAPCKOMY 3aHATHIO;

- IOJArOTOBKA K PELICHUIO U ITPOBEPKE 3a1a4;

- HarMcaHue KOHTPOJbHOU paboTHI;

- IOJArOTOBKA K 3a4eTy.

Ha cemunapckux 3aHATHAX BCE CTYyAEHTHI JOJDKHBI IPUHUMATh AKTUBHOE Y4acTHE
B 00CYXJIEHUU U3y4aeMbIX BOIIPOCOB U YMETh JEMOHCTPUPOBATH 3HAHUE TIPAKTHUECKOTO
matepuaina. [Ipy BBICTYIUIEHMH, CTyIAEHTaM HEOOXOJUMO apryMEHTHPOBAHO H3Jararb
CBOIO TO3UIIMIO, TOJKPEIUISATh €€ KOHKPETHbIMU JaHHBIMH, YMETh 0000IaTh,
apryMEHTUPOBATh U CUCTEMATU3UPOBATH CTATUCTUYECKHUE JJAHHBIE.

Ha  cemuHapckux  3aHATHSIX  NpENoOAAaBaTeNb  IIPOBEPAET  BBINOJHEHUE
CaMOCTOSTEJIbHBIX 3aJaHUM M Ka4eCTBO YCBOCHUS 3HAHUM.



6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HAa CAMOCTONITEJIbHOE OCBOEHHE
AMCIHUILIAHBI, (GOPMBbI BHEAYITUTOPHON CAMOCTOSATEIbHOI padoThI

Tabmuua S5—TeMmbl

AUCHUIUIMHBI, HN3Y4YaCMBbIC

BHEAYJAUTOPHON CaMOCTOSITEIHHOU PabOTHI

BONPOCHl ¥ (pOpMBI

HaunmeHOBaHHE TEM
(pa3nesoB) AUCUMILIIMHbBI

Ilepeyens Bonpocos,
OTBOJHMMBbIX Ha
CaMOCTOSITEIbHOE OCBOCHHE

@DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

Bgenenune 8 MS Excel

Jlormueckne GyHKIIUN.
OyHKIUU MIPOTHO3UPOBAHHUS
(POCT, TEHAEHLINA).
Brmucnenne HayuCIeHHH 110
BKJIaJaM u BBIIIJIAT 1O
KpeauTaM, IUIaH [OTalleHHs
KpeauTa.

— Pemrenne 3anau 8 MS Excel;

— paboTa ¢ TEKCTOM JICKIIUHU, pa30op
BOTIPOCOB I10 TEME 3aHSTHUS;

— U3y4eHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO JIUTEPATYPHBIX
HCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKHUM 3aHSATHSM;

- BBIIOJHEHHE JOMAIIHUX 3aJaHU;

- BBIIIOJIHEHUE 3aJaHui

KOHTPOJIbHON PabOThI

Bgenenue B R u RStudio

Tumne! naugex B R n
MIPOrpaMMHUPOBaHHUE TICPEMECHHBIX,
JIOTUYECKHE KOHCTPYKIIUH U
YCIIOBHBIE OTepaTophl B R;
crocoOrI ureHus/3amnucu B R
JAHHBIX Pa3UYHBIX (POPMATOB.

— Pemenne 3amau B R;

— paboTa ¢ TEKCTOM JICKITUH, pa3oop
BOTIPOCOB I10 TEME 3aHSTHUS,

— U3y4eHUE PEKOMEH/I0BAaHHBIX K
3aHSTHIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSTHSIM;

- BBIIIOJIHEHUE JIOMAILIHUX 3a/1aHu;

- BBINIOJIHEHUE 3aJaHUN

KOHTPOJIBbHON pabOThI

[Toctpoenue rpaduxos
¢bynkuuii B R, MS Excel

XapakTepucTUKu QyHKIHI:
YETHOCTh U HEYETHOCTD,
MEPUOUYHOCTbD,
MOHOTOHHOCTB,
OTPaHUYEHHOCTb.

— Pemenne 3amau B R, MS Excel;

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

— U3Yy4YeHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJIrOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBIIIOJIHCHUE JTOMAIIHHUX 3aJaHui;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIbHON pabOThI




Beruncnenue npeznena beckoHneyHO MaJble U | — Pemenue 3ama4 B R, MS Excel;
¢ynkuu B R, MS Excel 0ECKOHEUHO OosbIme
¢byakuuu. IlepBelii 1 BTOpOI
3amMeydaTelIbHbIE IPEIEbl.
HereprBHOCTB (byHKHHH B | — U3YYCHHEC PEKOMCHAOBAHHBIX K
Touke. Touku pa3pbiBa QyHKIUU. 3aHATHIO JINTCPATYPHBIX
HCTOYHUKOB;
- IOJrOTOBKA K CEMUHAPCKUM H
NPaKTUYECKUM 3aHATUSAM;
- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUM;
BBITIOJIHEHHE 33JaHUIKOHTPOJIBHOM

— paboTa ¢ TeKCTOM JICKIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

paboThl
Brruncnenmne nmpon3BoaHON | D1acTUYHOCTh byHKIIUU — Pemrenue 3a1au B R, MS Excel:
bynxim B 1 CCHPUMCHCHHC. paboTa ¢ TEKCTOM JIEKIIMH, Pa3bop
touke B R, MS Excel HauOonpiiee ©  HauMeEHBIIEE BOIIPOCOB 110 TEME 3AHATHS;
o b
3HAYEHUS HEMPEPHIBHON (HYHKIIUU
— W3y4eHUE PEKOMCHIOBAHHBIX K
Ha OTpE3Ke.
3aHSITHIO JTIUTEPATYPHBIX
HUCTOYHUKOB;
- MOATOTOBKA K CEMHHAPCKUM
UTIPAKTUYECKUM 3aHITHSIM;
- BBITIOJTHEHUE JIOMAIITHUX 3a/IaHUH;
- BBIIIOJIHEHUE 3aJaHui
KOHTPOJIBbHON pabOThI
Yucnennoe HaxoxueHue | HeomnpejeneHHBIH — MHTErpal. | — Pemenwue 3ana4 B R, MS Excel;
OIIPEAEIIEHHOT O u| dopmyia Herotona -
o — paboTa ¢ TEKCTOM JIEKIUH, pa3doop
HECOOCTBEHHOTO JleitGHMIA.

BOIIPOCOB I10 TEME 3aHATHS;
uHTerpana B R, Excel p ’

— U3Y4YEHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO IUTEPATYPHBIX
WCTOYHHKOB;

- IOJIFOTOBKA K CEMUHAPCKUM
UIIPAKTUYECKUM 3aHATHSIM;

- BBINOJHEHHE JOMAIIHUX 3aJaHU;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Oneparnnu ¢ | Boruncienune yHKIHMH | — Pemenne 3aga4d B R, MS Excel;
KOMILJIEKCHBIMHU YHUCIIAMHU U | KOMIUIEKCHOTO IEPEMEHHOTO

pelieHre anredpanyecKux
ypaBHEHUH

— paboTa ¢ TEKCTOM JIEKIHH, pa3oop
BOITPOCOB T10 TEME 3aHATHS;

— W3y4YEHHE PEKOMEHIOBAHHBIX K
3aHATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- HOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHUSM;

- BBIIIOJTHEHHE JOMAITHHUX 3aJaHUM;

- BBIIIOJIHEHUE 3aJaHUl

KOHTPOJILHOM paboTHI




OcHOBBI pa3paboTKu
IIPUIIOKEHUN B

MHCTPYMEHTAJILHOM cpejie
VBA

OcnoBbl s3bika Visual Basic for

Application. Pazpabotka
HOJIb30BATEIBCKUX  JHAIOTOBBIX
OKOH.

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

- U3yYEHUE PEKOMEHIOBAaHHBIX K

3aHSTHUIO JINTEPATYPHBIX

- MOJITOTOBKA K CEMUHAPCKUM H
NPaKTUICCKUM 3aHSATHSIM;

- BBITIOJIHEHUE JIOMAIITHUX 33JaHHI

Onepauuu ¢ MaTpuamu B
R, Excel

BekToproe npoctpanctso R".
JIuHeitHas 3aBUCUMOCTD
(HE3aBUCUMOCTD) CUCTEMBbI
BEKTOPOB. basuc u pasmepHOCTb 1
BEKTOPHOTO MTPOCTPAHCTBA.

— Pemenne 3amau B R, MS Excel;

— paboTa ¢ TeKCTOM JICKIHHU, pa3doop
BOIIPOCOB I10 TEME 3aHSTHUS;

— M3YYEHHE PCKOMEHI0BAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HUCTOYHHUKOB,;

- MOJITOTOBKA K CEMUHAPCKUM H
NPaKTHYCCKUM 3aHATHSIM;

- BBIIOJIHEHHUE JOMAIITHUX 3aaHHi;

- BBIMOJIHEHHUE 3aJaHHi KOHTPOJIBHOMI

paboThI

Pemenne  cucremsl
JUHENHBIX YpaBHEHUH B R,
Excel.

CoOcTBeHHbIE 3HAUEHUS U
COOCTBEHHBIEBEKTOPHI
KBaJIPaTHBIX MATPHII.

— Pemenue 3anau B R, MS Excel;

— pabota ¢ TEKCTOM JIEKI1H, pa3oop
BOIIPOCOB T10 TEME 3aHSTHUS;

— U3YYCHHUC PCKOMCHIAOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHHUKOB,

- IOATOTOBKA K CCMUHAPCKUM U
IMPAKTUYCCKUM 3aHATHUAM;

= BBIIIOJIJTHCHUEC JOMaIllHUX SaHaHHﬁ;

— BBINIOJIHEHHE 33 JaHUIKOHTPOJIBbHOM
paboTHI

Pemrenne npukiiaHbIx
DKOHOMHMYECKHX 3a1a4 B R,
Excel

HaxoxneHne 31acTH4HOCTH U
JIPYTUX IpEIeNbHBIX BETUYHH B
MUKpO3KOHOMHUKE. TpaHcniopTHas
3ajjaua, 3aJa4a O Ha3HAuYCHMSIX.

— Pewenue 3anau B R, MS Excel;

— paboTa ¢ TeKCTOM JIEKIIH, pa3oop
BOITPOCOB T10 TEME 3aHATHS;

— U3Y4YCHHE PEKOMEHI0BAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HUCTOYHUKOB;

- IOArOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHUN;

— BBINIOJIHEHUE 33JaHUHKOHTPOIBHON
paboTsl




6.2. IlepeueHb BONPOCOB, 3aJaHMii, TeM /I NOATOTOBKH K TeKylIeMy
KOHTPOJII0

IIpumepsl 3ajaHUll KOHTPOJIBHBIX PadoT

1. Kak paborator ¢punancossie ¢pynkuuu B Excel (IIC, bC, CTABKA, KIIEP,
[UIT u np.)? Kakoi cMBICT UMEIOT OHH U UX ApTyMEHTBI?
2. Kak moctpouts rpaduk pynkiuu B Excel/R?

3. UYto Takoe mpejest YUCIOBOM MOCIeI0BaTeIbHOCTH, IIpeaei PYHKIMHA B TOUKE,
Ha OeckoHeyHocTH? Kak BBIYMCINTH TMPEIACN, HCIOJIb3YyS  BbIUHUCIMTEIbHBIC
BO3MOKHOCTH EXCel/R?

4. Yro Takoe acumnrora rpaduka (yaknmu? Kak HaHTH acCHMIITOTHI
(anamuTrueckun B EXcel/R)?

5. Yro takoe npousBojHasa GpyHKIMKU? Kak BEIYMCINTD NPOU3BOIHYIO C TOMOIIBIO
(bopmy yncaeHHOro U@ pepeHIpoBaHus?

6. Kakme ¢yHKIMM HA3bIBAIOTCS MOHOTOHHBIMH Ha MpoMexyTke? UTo Takoe
TOYKa JIOKaJdbHOro »KcTpeMyma (yHkinuu? Kak wuccienoBath (QyHKIUIO Ha
MOHOTOHHOCTh MKCTpeMyMbI (aHanmuTuuecku u B Excel/R)?

7. Kakue GyHKIMHN Ha3bIBAIOTCS BBITYKIBIMUA U BOTHYTBIMU Ha TpoMexyTke? UTto
Takoe Touka neperuda pynkunn? Kak uccienoBarh GyHKIHIO Ha BBITYKIOCTh U TOUKU
neperuda (ananurnyecku u B Excel/R)?

8. Urto Takoe HeompeAeNnEéHHBIA HWHTErpan, ONPENCIEHHBIM  HHTETrpad,
HecoOCTBeHHBIN nHTEerpan? Kak BIUUCIUTH ONpenenEéHHbIi/HecOOCTBEHHBI HHTETpal
B R?

9. Ilo xakuM mpaBuiaM  BBINOJHSIOTCS  ONEpallMd  HAJ  MaTpULaAMH
(apudmeTrnueckue, TpaHcnionrpoBanue)? Uto Takoe oOpaTHash MaTpHIla U JUIST KaKUX
MaTpul OHa cymecTByeT? Kak BBIIIOJIHUTH CJIOKEHHE, BBIYUTAHUE, YMHOXEHHE,
TPaHCIIOHMPOBAHWE U HAaXOXJeHue oOpaTHoi Matpuiibl B Excel/R?

10. Yo Takoe ompenenurens Marpuibl? Kak HaWTH OmNpeaeNuTe]lb MaTpPUIIBI
B Excel/R?

11. Yro Takoe cucTemMa JIMHEWHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO
pCIICHUI 1 B KaKuX Ciiyvasx oHa MoxkeT uMeTh? Kak pemute CJIAY B Excel/R?
12. Kaxk pemmth MmaTpuuHoe ypaBHeHue Buga AX=B wim XA=B B Excel/R?

13. Kak ompeneneHbl JUHEHHBIE Oonepany HaJl apu(pMETUYECKUMHU BEKTOPAMH,
CKAJIIPHOE NIPOU3BEICHUE BEKTOPOB, MOJYJIb BEKTOPA, YroJl Mexay Bekropamu? Kax
BBITIOJIHUTD JINHEWHBIE OTIepallii, BBIYUCIUTD CKAJIIPHOE TPOU3BEACHUE, HAUTU MOTYJIb
BEKTOPA, HAUTH yroj MeX 1y BekTopamu B Excel/R?

14. Yto Takoe cOOCTBEHHBIC 3HAUYCHUS U COOCTBEHHBIE BeKTOpa maTpuilbl? Kak
HAaWTHCOOCTBEHHBIC 3HAYCHUS 1 COOCTBEHHBIE BEKTOpa MaTpuIlbl B R?

15. Uro Takoe 3amada JMHEWHOro mnporpammupoBanus? Kak pemurts 3agady
JMHEHHOro mporpammupoBanus B Excel/R?

Ilpumepwl 3a0anuit KOHMPOJIbLHBIX padom



3agaHnsg MOKHO BBLINOJHHUTH Kak B Excel, Tak u B R-studio
Ilpumep 1

1. IIpoBecTu NOMHOE UCCIeA0BaHKE U TOCTpouTh rpaduk ¢pyukuuu Y = T X().
HaiiTn HauGoJIbIIee ¥ HAMMEHbIIEE 3HA4eHNs (PYHKIMU HAa OTPE3KE [ 2-
:0].
; x =2
J(x)=——.
(x=1)

2. TIpoBecTy moHOE HccenoBankue U HocTpouTh rpaduk pyukmuu Y = fX().

y=3x*=5x+6

3. C momompio (UHAHCOBBIX (DYHKIMI OMpeAeNnuTb, KaKUM JOJKHO OBITh
Ha4yaJIbHOE 3HAYCHHWE BKJAJAa MPU CIEAYIOMHMX YCJIOBUAX: CPOK BKJaJa
(Kmep)— 18 mecsnes, Oyaymee 3HaueHue Bkiaaga (bc) — 11 500 mommapos,
rojoBas npoueHTHas ctaBka (CraBka) — 12,5%. JlonoJHUTENbHBIE BIOKEHUS
U U3BIATUA HE TPOU3BOAATCS. [IpOLIEHTHI HAYUCISAIOTCA €XKEKBAPTAIBHO.
OTBeT 1aTh C ABYMs 3HAKaMU IOCJIE 3aMsITOM.

Ilpumep 2

1. 3BecTHO, UTO KOMITAHUSI OKa3bIBAET YCIYTH:
a=3,71-5-1101,51,6,-51,-2,4,0),

b~ =(-421-2,3.2672, -4,-45-1, 3,0,3,1),

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

JI1st uX BBITIOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIIUE PECYPCHI ai, bi, ci. ITpu aToMm ecim
ai>0, pecypc uMmeeTcs B Hauuuu, eciu ai<(, To OH HaXOJIUTCA B ayTcopcunre. B memsix
MHOTO()aKTOPHOTO aHAJIN3a ACSITEIbHOCTH

KOMITaHUHU
HEO0OXOIUMO PACCUUTATH CIICAYIONINE BHIPAKCHHUS:
a)da -3b
b) 6Ca’,p )b +4*pI*b
c) 4a, b )p -6(b ,p)a-3plp
2. BoccranoBute, kakoe KOJUYECTBO pecypcoB x1, X2, ..., X8 ObLI0

MCII0JIb30BAaHO B KOMITAHUY TIPY BBITIOJTHEHUH OCHOBHBIX 3a7a4. M3BeCTHO, 4TO JJId
3TOr0 HAJ0 PEIIUTh CUCTEMY JIMHEHMHBIX YpaBHeHUH. OTBET JaiiTe C TOYHOCTHIO A0 IBYX
3HAKOB IOCJIE 3aMsATON. Pe3ynpTar mpoBephTe.



6 xit 8 x2 - 13t 8 x4 -7 X5+ 4 Xxs -2 x7+ 2 xz= 518,42

6 x1+ 9 xt 7 ooxzt 10 Kyt 7 oxst 6 xgt 8 x7+ 2 xg= 1325,72

6 XI — x2+ X2 —6 x4+ 9 x5+ 5 xs -5 x7+ 3 x8= 238,28

—7 X -9  xz3+ J x5+ 3 xst 7 X7 —  xg= —277,38
2 x2 - 13t 8 x4t 6 x5+ 3 X&t 6 X7t 7 Xs= 672,06

-8 x1 -9 xt+ 4 a3t xet 4 x5+ 10 xs  —10 x+ 6 YT —66,24
8§ x+ X2 —I10 x:+ 8§ x4t 4 X; -4  xst X7 -0 Ag= —335,80

2 xt+ 10 x2 -9 x3 -9 x4 -9 x5+ X6 -7 x7+ 3 xg= 10,12

3. J1J1 BBIOJTHEHHSI ONTUMAJIBHOTO OM3HEC-TITIAHUPOBAHUS TPEOYETCS PElIUTh

MATPpHUYIHOC YPABHCHHUC IJIX1 OTBICKAHUA MAaTPHUIIbI X o 3aJlaHHBIM MaTpUullaM A, Bu

) (9} -1 / 2=
ANaroHaJbHOU € IMHUYHOU E: X(B )A E. . PCSYJ'IBTaT IIPOBCPLBTC.

0O 811 -9 8 6 0 5 I 0 2 & 047 10 18
9 2 1 -2 9 14 -18 12 16 4 2 7 513 1 0
13 611 1 118 9 -9 -14 2 -9-14 1-11 -9 -17
A=[15-17 9 18 -13 6 3 5 I 12 -1 -2 917 9 -1 6
7 -5 -6 1 14-12 -14 -10 B= 15 19 249 0 -8 12 3
3 -2 617 7-10 9 -5 0 16 16 2 7 3 -18-14
O 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, JI71s1 BOCCTAHOBIICHMS YTPAYEHHBIX NIAPOJIEH BXOa HA MTOPTaJl OPraHU3aluu

TpeOyeTCsl HAWTH C TOYHOCTBIO 10 3 JCCATHUHBIX 3HAKOB COOCTBEHHBIC YHCIIA U
coOCTBEHHBIC BEKTOPHI MaTpuIllbl A. [TpoBepUTH OPTOrOHATBHOCTD TOJYYESHHOTO
COOCTBEHHOrO Oasuca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

A= 0 0 0 26 0 0 0 0
0 0 0 0 26 0 0 0

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

5. 3aemuuk B3su1 B 6aHke kpeaut B pazmepe 3400000 py0. Ha cpok 20 ner.

[IpouentHas craBka 11,75%. [lepuoanuHOCTh HAUUCIIEHUS — pa3 B KBapTall. Kakyto
CYMMY OCHOBHOTO JIOJITa KJIIMEHT BBITIJIATUT 3a MepBbie 9 sieT u 3a 11-ii rox nepuoa?




OTBET OKPYIJIUTE 10 KOMEEK.
6. JUJ1s1 BBIIOJTHEHMSI ONTUMAJIBHOTO OM3HEC-TITIAHUPOBAHUS TPEOYETCS pELIUTh
CJIEYIOIYIO 3aJ]a4y JIMHEWHOTO MPOrpaMMHUPOBAHUS:

f(xy,x,) = 10x; — 30x, - max

Xy +2x, 23
Xy —2x, <2
Xy +2x,<6
x, =1
X1,X3 20

OrneHka 3HaHUN CTYJIEHTOB OCYIIECTBIISETCS B OalaX C y4ETOM OLIEHKH paOOThI B
ceMecTpe (HamMcaHue JOMAaIHEro TBOPUYECKOTO 33/IaHNs, ayIUTOPHBIX CAMOCTOSITEbHBIX
padoT 1 AOMAIIHUX 33JIaHUl, pEICHUE 3a/1a4 U yYacTHE B 00CYKICHUSIX Ha IPAKTUYECKUX
3aHATHUSX U JIP.), OLIEHKH UTOTOBBIX 3HAHUH (10 pe3ybTaTaM 3K3aMeHa) U B COOTBETCTBUU
¢ kpuTepusiMu OUHAHCOBOTO YHUBEPCUTETA PEAIU3YETCS CAEAYIOIHNM 00pa3oMm:

Nen/m Bua otueTHOCTH banabl
1. Pabora B cemecTpe 40
2. DKk3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M X OasuibHasl OICHKA

Kpurepuii ouenku banbl MeToanKa OLEHKH
[Tocemenre ayIUTOPHBIX 3aAHATUN 7 MaremaTuyeckuii pacyeT
On=7: K3 x II3

I'me O — cymma GamnoB; K3 — kommuecTBo
ayIUTOPHBIX 3aHATUW MO AucuuIuinHe; [13 —

KOJINYECTBO 3aHATHH, MOCEIIaeMBbIX
CTYIACHTOM
AKTHBHOCTb TIpU  IPOBEACHUU 13 Hoxnan, npezenrtanus — 10 6anios
ayJUTOPHBIX 3aHATHHA HNudopmannonHoe coobiieHne — 5 6anios

VYyactue B 00cyxeHuu — 3 Oamia

Kparkoe BoicTyruienue — 1 6ami

Pemenue pacueTHbIX 3a7a4 — 1 Oamn
AKTHBHOCTh TP  MPOBEAECHUU 10 [ToaroroBka mMarepuajoB M BBICTYIICHHE Ha
BHEAYJAUTOPHOU PabOTHI CTYJACHYECKMX Hay4YHBIX KOH(EpeHIHsX, B
NEYaTHBIX M3JaHHUAX, B TOM UHCIE H
Yuusepcurera - 10 6ayos

CamocrosTenbHas paboTa CTyieHTa 10 BeimonHenne  JOMamiHero  TBOPYECKOTO
110J1 PYKOBOJICTBOM MPEIOo1aBaTest 3ajganns — 10 6amos

C uenbl0 CTUMYJMPOBAHUS CHCTEMATHYECKOW MOJATOTOBKM CTYIAEHTOB K
IIPAKTUYECKAM U CEMUHAPCKUM 3aHATHSIM 110 JUCLUILIMHE B TECUEHUE CEMECTPA BBOJUTCS
KOMIUIEKCHBIM MOAXOJ K OLEHKE, MNOJy4aeMOW CTYAEHTaMH [0 WTOraM HW3Yy4YCHHs
JUCHUAIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CHUCTEME OLICHKM 3HAaHWW CTYIEHTOB B
®unaHcoBOM yHuBepcutere aeictByeT 100-OamnbHasi cucTteMa OIEHKHM 3HaHWM. DTO
03HA4aeT, YTO OLEHKA, M0JIy4aeMas 0 UTOraM NUCbMEHHON 3K3aMEHAI[MOHHOM paldoTHhl,
COCTOUT M3 JABYX YaCTEW: TEKYLIErOo KOHTPOJSA CTYIAEHTOB B CEMECTPE — MaKCUMaJlbHas



orierka 40 6ayuI0B M pe3yIbTaTOB MPOMEKYTOUYHON aTTECTAIIMH — MaKCUMaJlbHas OIeHKa
60 6aioB.

Texkymuii KOHTpPOJb  OCYIIECTBIsIETCA B XOJe y4eOHOro rmporecca U
KOHCYJIbTUPOBAHUS CTYACHTOB, 10 PE3YJIbTaTaM BBIMIOJHEHHUS CAMOCTOSITEIBHBIX PaloT.
OcHOBHBIMU (hOpMaAMH TEKYILIETO KOHTPOJISI 3HAHUH SIBIISIOTCS:

— pelleHHe 3aJad, TEeCTOB M UX OOCYXIEHHE C TOYKH 3pEHUS YMEHUS
dbopMynMpoBaTh BBIBOJLI, BHOCHUTH PEKOMEHJAIIMM ¥ TMPUHAMATH aJ[eKBaTHBIC
YIpaBIEHYECKUE PEIICHUS;

— BBITIOJIHEHUE KOHTPOJBHBIX 3aJaHUN B 00CYKICHUE PE3yIbTAaTOB;

— 00cCyX/IeHHs 3aKOHOATENIbHbBIX, IPABOBBIX U HOPMATUBHBIX aKTOB.

Bropas cocTaBisioias OleHMBAaET YCTHBIN OTBET HA 3a4€TE U HE MOKET IIPEBBIIIATH
60 6asIoB.

40 6a0B, MOJIy4YeHHBIE CTYJICHTOM B TEUEHHE CEMECTPa, JOJIKHBI 03HAYaTh CAMYIO
BBICOKYIO XapaKTepUCTHUKY €ro padoThl. Takoil 6aml mojy4aroT CTYJIEHThI, KOTOpbIE HA
MPAKTUYECKUX 3aHATUSAX CUCTEMATHYECKU IIOKA3bIBAIOT BBICOKHE PE3YIbTaThl MpU
ONpocax, MPOSBISIOT aKTUBHOCTh MPU OOCYKICHUHM HU3y4aeMbIX MpoOJieM, B MOJIHOM
00beMe BBITIOJIHSIOT YYEOHYIO TPOTPaMMy, HE UMEIOT MPOITYCKOB.

MakcumanbHas OIICHKa OTBETa Ha 3adeTe oleHuBaeTcs B 60 OammoB. Kakaprit
BOIIPOC B OWJIETE MMEET CBOIO JIOIIO0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CJIOKHOCTH.
Hamnpumep, 3a nepBbIii TEOPETUUECKHI BOIIPOC MAKCUMAJILHO OIICHUBAETCs 15 6aios, 1Ba
CIIENYIONMX TEOPETUYECKUX BoIpoca oleHuBaioTcs mno 10 OamioB, 3amaya —
MaKCHUMaJIbHO 15 0ajioB U MATh TECTOB — MO 2 Oaijia KaXAblid MPaBUILHO PEIICHHBIN
TECT.

bamnbHas cucrema arrecTaluuu:

- cryaeHT, nomyduBmmi oT 50 mo 100 OGamioB, cuMTaeTCs aTTECTOBAHHBIM,
noxyuuBIuii ot 0 70 49 6aJJI0B - HE ATTECTOBAHHBIM;

- CTyAeHT, nonyuyuBmuii oT 50 g0 69 OanioB, cyuTaeTcss aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

- CTyAeHT, nonyuyuBmuii oT 70 mo 85 OamioB, cUMTaeTCs aTTECTOBAHHBIM Ha
«XOPOIIIOY;

- cTyaeHT, noayuyuBmmii ot 86 go 100 GamioB, cuuTaeTcs aTTeCTOBAHHBIM Ha
«OTIIUYHOY.

Takum 00pa3om, eciu CTYJEHT M0 UTOTaM paboThI B cemecTpe HabupaeT 21 Oam, a
[0 UTOTaM MUChbMEHHOU paboThl — 60 6amioB, TO 001Iast cymma 81 6ayT COOTBETCTBYET
OKOHYATEIbHOM OIIEHKE 4 «XOpPOIIO».

Ecnu cTynmeHT mojomien K dk3aMeHy ¢ oleHkoi () 6aiioB, To Tpu Oe3ynmpedyHoOM
KaueCTBE MMCbMEHHON K3aMEHAITMOHHON pa0OThl OH MOXKET MOJYYUTh UTOTOBYIO OIICHKY
Mo JaHHOW JUCHUIUIMHE TONbKO 60 0amioB, 4YTO COOTBETCTBYET OIICHKE
«YJIOBJIETBOPUTEIILHOY.

O naHHOM TOAXOJIE K OIIEHKE 3HAHUW CTYACHTOB IpernojaaBaTeilb WHPOpMHUpYyET
CTyICHTOB Ha II€PBOM CEMHUHApPCKOM (MpAaKTUYECKOM) 3aHATUU. Ha mnocneaneMm
CEMHUHAPCKOM 3aHSATUU CTyACHTaM COOOIAeTCsl OLICHKA, KOTOPYK) OHHU TOJIy4aloT IO
uTOoraM paboThl B CEMECTpE.

CTyAeHTBl MOTYT YJIYYIIUTh CBOIO OLICHKY IO UTOraM pabOThl B CEMECTPE 3a CUET
OTpabOTKHU MPOMYIIEHHBIX 3aHITUI WU MOTYYEHHBIX HEYIOBJIETBOPUTEIILHBIX OIIEHOK Ha



cemuHapax. Bwmecte ¢ Tem, Bce oOTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTAlIMOHHBIE THU B IIEPUOJ HE OOJiee ABYX KOHCYJIbTAIlMil ¢ MOMEHTA MOJTYYEHUS
OLICHKH «HEY/JOBJIETBOPUTEIIbHO» WJIM MpoIycKa 3aHsATHH. Tonbko B ciaydae 00ie3HU
CTYJEHT MOXET 0TpadaThIBaTh MPOMYCKH B 00Jie€ O3IHUE CPOKH.

OTpaboTka NpOoIyCKOB, UMEBILIMX MECTO 10 PUYMHE paOOTHI CTYIE€HTOB BO BPEMsI
3aHATUMN, HE TOYCKAETCS.

7.@0oH OLEHOYHBIX CpeacCTB 1Jifd NMPOBEIACHUS HpOMeH(yTOqHOﬁ arTrecranmmmu
Oﬁy‘laIOIIII/IXCH o JTMCIOMIIJIMHE

7.1 IlepeyeHb KOMINETEHIHIl ¢ YKa3aHHEM HHIMKATOPOB MX JOCTHUKEHHS B
npoiecce 0CBOeHHUs 00pa30BaTeIbHON MPOrPaMMbI

HepequL KOMHGTGHHHﬁ, (bOpMI/IpyeMI)IX B IIponccCc OCBOCHUA AUCLHUIIINHEI,
COACPKHUTCA B Ppas3acliic 2 «Hepequb INIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA
O6pa3OBaT€HBHOﬁ IIporpaMmabl (HepequL KOMHGTGHHI/IfI) C YKa3aHUCM HHIAHUKATOPOB UX
AJOCTHKCHUA U INIAaHUPYCMBIX PC3YJIbTATOB O6yLI€HI/I}I IO AU CHUILIIMHC).

7.2. TunoBble KOHTPOJIbHBIC 3alaHUA WJIH UHBIC MaTE€pHUaJIbl, HGOﬁXOIlI/leIe
AJIA OHEHKHA MHIANKATOPOB TOCTUKCHUSA KOMHeTeHHHﬁ, yMeHl/Iﬁ Y 3HAHM

HaumenoBanue IIpumepsl 3agaHuil 111 OLEHKH MHANKATOPOB 10CTHKEHHUS

KOMIIETeHI M KOMIIeTeHIIu i
YK-4 1. Ucnosib3yeT 0CHOBHbIEC METO/BI M CPEACTBA MOJYYeHUs,
Crioco6HOCTb NpeacTaBJICHNs, XpAHEHHs U 00pad0TKH JaHHBIX.
HCIIOJIb30BaTh 3ananue 1.
IIPUKIIATHOE Cosnate B Excel anexkrpoHHyto Tabiuily, colepKallyro JaHHbIE O Kypce
MPOrPAMMHOE eBpo (EUR) 3a mocnegnuit mecs (3Ty nHGOpMAIIUIO MOKHO HAaWTH Ha
o0ecrieueHue npu opununansHoM caiite COepbanka). IMmopTupoBaTh 3T JaHHbIE B R B Buze
pelieHnn oObekTa Tuna data.frame.




poeCCHOHATBHBIX
3a1a4

2. JlemoHcTpHpYeT BJajeHue NPo¢ecCHOHATbHBIMYU MaAKeTAMU
NPUKJIATHBIX POrPaMM.

3ananue 2.
C nomorsio ¢puHaHCcOBBIX pyHKIMIA EXcel cocTaBUTh mi1aH moramenus
kpeauta B pazmepe 500 ToIc. pyo., B3saToro Ha 18 mecsues noa 16%
TOJIOBBIX (TIPOLIEHTHI HAYUCIIAIOTCS €XKEMECSYHO) U BO3BPALLAEMOI0
pPaBHBIMU IJIaTE€KaMU B KOHIIE Ka)KIOTO MecsIIa.

3. BbiOupaer HeoOX0aMMoO€e MPUKJIATHOE POrPAMMHOE
o0ecreyeHue B 3aBUCHUMOCTH OT peliaeMoii 3a1a4n.

3aganue 3.
Jazauw Bextopa @ =(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). Berunc1mTs 3HaueHHe BRIPAKSHHS

31‘.:./;}5— Zlf;.c")t.‘a« 1 f’ B Excelmmm B R.

4. Hcnoab3yeT NPUKJIATHOE MPOrPAMMHOE o0ecriedeHue sl
penieHnsi KOHKPETHBIX MPUKJIATHBIX 3aa4.
3amanmue 4.
Nmeercs mate 3amannii - A, b, B, I', /1 - u msite padotaukos — |, 11, 111,
IV, V - n1s ux BemmonHenus. B Tabnuiie ykazaHa npuObLIb, KOTOPYIO
obecrieunBaeT KKl U3 PAaOOTHUKOB IPU BBIMTOJIHCHUN KaXI0TO U3
3aJaHUM.

| I i IV
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

Pacnipenenute 3amanus Mexay paOOTHUKaMH (OJTHO 3a/laHue
BBITIOJTHSIETCS OJTHUM YEJIOBEKOM) TaK, YTOOBI 0011asi MpUOBLTH OT
BBITIOJTHEHHS 3a/1aHuii Obuta Hanboubiieil. B oTBeTe ykazath
HalJICHHYI0 HAUOOJIBIITYIO TPUOBLI.




ITKH-3 1. leMoHCcTpHpPYeT 3HAHUSA MATEMaTH4YeCKHX METO/10B,

CrocoOHOCTE NpPUMeHsIEMbIX B MEeHeIKMeHTe 3aganue S.
OCYIIECTBIATH cOOp, Haiiti B opuninanpabix ncrounukax (Hampumep, B PBK)
00paboTKy 1 MH(OPMALIHIO O CTOUMOCTH MUHYTHI pEKJIaMbl Ha TEJIEBU3MOHHBIX
CTaTUCTUYECKHUI aHaJIU3 KaHajax BO BpeMs TpaHcisiuu UM mo ¢yrooiy 3a mocnensaue 5
JAHHBIX, IPUMEHSITh net. [Ipoananu3upoBath NOJy4YeHHBIE JaHHbIE.
MaTeMaTU4eCcKue [IpowsmrocTpupoBaTh NOTYyUYEHHBIE PE3YJIbTATHI AHArPaMMOM.
METO/IbI JIJIsl pEIICHUS
CTaHIapTHBIX 2. IlpuMeHsieT MaTeMaTH4YeCKHEe MeETOAbI W  MoOAeIH s
npoeCCHOHATBHBIX 000CHOBAHMS NPUHATHS YIIPABJIEHYECKUX PelIeHH.
¢duHaHCOBO-
SKOHOMMYECKHUX 33/1a4, 3amanue 6.
UHTCPIPECTUPOBATH CrpykTypHast MaTpuIia TOProBJIM TPEX CTPAH UMECT BUJL
MOJIy4YE€HHBIE PE3YJIbTATHI (0.3 0.2 0.5)
1=/0.4 04 0.3
l, 0.3 0.4 0.6 ;

(%j - moitst TOproBoro GrOKETA, KOTOPYIO j-ast CTpaHa TPATHT Ha
HUMIIOPT TOBAPOB M3 i-0ii cTpabl). ONpeaeTuTh BO3MOKHBIC OF0KEThI
CTpaH, IPHU KOTOPBIX TOPTOBJIS OyneT cOaaHCUPOBAHHOM
(6e3neduUTHON) 7151 KaXKI0M U3 CTpaH.

3. CopaepxaTelbHO HHTEPHPETHPYET Pe3yJbTAThl, MOJy4YeHHbIE
NPH MCII0JIHb30BAHUM MAaTEMAaTHYECKUX MO/IeJIeH.
3ananmue 7.

Kypc akunu B 2020 rogy cocTaBiisii:

01.01.2020 142 pyG 01.05.2020 154 py6 01.09.2020 166 pvb

01.02,2020 145 pyd 01.06.2020 155 pyd 01.10.2020 166 pyd

01.03.2020 147 pyd 01.07.2020 161 pyd 01.11.2020 169 pvo

01.04.2020 151 pyd. 01.08.2020 165 py6 01.12.2020 172 pyé.
Ornpenenutpb, KaKOW THI 3aBUCUMOCTU 00JIe€ TOYHO OTPEIeseT
MOBE/ICHNE IIEHHOW OyMaru — JIMHEHHBIN WIIH SKCTIOHEHIHABHBIH, U,
MIPUMEHUB COOTBETCTBYIONIYIO (DYHKIIHIO, PACCUUTATH

npenmnosaraeMbii Kype Ha 01.03.2021

Ilpumepvt munoevix 3a0anuii

3aoaua 1. C noMomuibio PUHAHCOBBIX (QYHKIMM OMpPENETuTh, KAKUM JOJIKHO OBIThH
HayaJbHOE 3HAUYCHHE BKJIAJa MPH CIEIYIOMUX YCIoBHsIX: cpok Bkiaaa (Kmep) — 3,5
roma, oymaymee 3HadeHue Bkiaga (bc) — 21 500 mommapoB, romoBast MPOICHTHAS
ctaBka (CtaBka) — 10%. JlonoaHUTENbHBIE BIOKEHHUS U U3BSATUS HE TIPOU3BOASTCS.
[IporieHTHI HauyuCHAIOTCA MO TodyrogusM. OTBET JaTh C ABYMS 3HaKaMU IOCIIE
3aIATOM.

3aoaua 2. Ilnomaapr mepBoro kpyra cocrtapisgeT 760, miomaab BTOPOTO Kpyra
coctaisier 20. C momompbto uHCTpyMeHTa llonbop mapameTrpa omnpeneiauTh BO
CKOJIBKO Pa3 paJinyc MEPBOTO KPyra OTJIMYACTCS OT pajinyca BTOPOTo

3aoaua 3. Halitn mepByro IPOU3BOIHYIO QyHKIIUU Y=5X€* B Touke x = -1,5. OTBeT
IPEICTaBUTh B BUJIE ACCATUYHON IpoOu ¢ TouHOCTHIO 710 0.001.

3aoaua 4. JIns QyHKIMY y = arctg x( + 2.5) - 0.25x HAUAUTE:



1) opauHaTy TOYKH mepecedenust rpaduka ¢ ocbio Oy;
2) TOYKY JIOKaJIbHOTO MHHUMYMa,;
3) JOKaIbHBIA MUHHMYM;

4) TOYKY JIOKAJIbHOI'0 MAaKCUMYMa; 5) JIOKaJIbHbIH MaKCUMYM.
Bce oTBeThl mpeacTtaBUTh B BHUAE ACCATUUHOW Jpobu ¢ TouHocThio 70 0.001,
HaIpuMmep,

1.234.
3aodaua 5. I3BecTHA npeienibHasi TPOU3BOANUTEIIBHOCTD TPYAa

2500
n(L+100)°

MP(L)

rae L — o0séM Tpymosatpar. Haittn 00BEM mpon3BojicTBa pu 00bEME Tpya03aTpar
Lo=80. OTBeT JaTh C TOYHOCTHIO O ABYX 3HAKOB MOCJIE 3aMSATOM.

3aodaua 6. Haiitu BTOpYI0 NpOU3BOJIHYIO (PYHKIIMU B TOUKE X = -2. OTBET
OPENCTaBUTh B BUJIE AECATUYHOM IpoOu ¢ TouHOCThIO 110 0.001

V= f/xl —5x+6

3aoaua 7. Beraucnoute nipeaen GyHkiuy , OTBET 3alUIINATE B BUJIC JTSCATUIHOM JIp
00u ¢ Tounoctsio 10 0.001

i NJAdx+9 -5
1111 :
x—4  Afx =2

3aoaua 8. Haiitu HamOoIbIlIcE ¥ HAUMCHBIIICE 3HAYCHUE (DYHKIIMA Ha OTpe3Ke |-
1;4]:

f(x)=x"=5x"+7x-2

3aoaua 9. Dupma pemmuia B3ATh KpeauT pazmepom 600 000 pyOnei, moramarh
KOTOpPBIA (OCHOBHOHM JOJT W MPOIEHThl) HAMEPEHA PaBHOMEPHBIMHU ILIATEXKaMU B
KOHIIE Kaxaoro mecsna. OmpenenuTh €KEMECSYHbIC BBIIUIATHI MO KPEIUTYy IS
Pa3HbIX MPOIEHTHBIX CTABOK U CPOKOB Moraiienus kpeauta (ot 5% 10 20% u ot 1 110
15 ner, ucnonb3ys TabNMILy MOJICTAaHOBKH). B oTBeTe yka3aTh pasmep miarexa 3a 4-
bI TOJI ITPU NIPOLIEHTHOM cTaBke 12%.

3aoauall. Jlanwl maTpuilsl Pemuth MaTpuuHOE ypaBHEeHHE BX=A.



2 -1 0 1) (5 -1 3 7 1
-3 0 4 1 0 -3 0 4 1 0
A=-1 4 3 3 1| g B=|4 8 3 -2 1}
3 -1 -1 1 5 3 -1 -1 7 5
-4 8 4 3 6 4 8 4 3 6

3aodaua 11. IlpenenvHble U3AEPKKU NPEANPUATHS BBIYUCISIOTCA 110 (hOpMyJie

MC(q)=95-3¢-0.7¢°

, T1e ( — 00BEM IPOU3BOACTBA, @ PUKCHUPOBAHHBIE
n3nep>kku paBHbl FC=28. Berunciants 001mme u3aepKku npu o0bEMe mpou3BOICTBA
Jo=4,1. OTBET JaTh C TOYHOCTHIO A0 JABYX 3HAKOB MOCJIE 3aIsATOM.

3aoaua 12. JIns marpun uucineHHo peunth (B Excel wim B R) marpuunoe
ypaBHEHUE U MPOBEPUTH PE3YJIbTAT, BHIIIOJHUB YMHOXEHUE MATPUI] UCXOIHON
3agadu: AX=B

(8 4 6 -3 4 1) (2 8 -2 7 10 4 )
4 9 0 -8 00 3 3 11 0 -7 -5
8 7 -1 4 -1 0 2 2 9 7 3 -10
A= 11 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 06 -11 10 =7 3 -9 -1

3adaua 13. HaliTy BEIIECTBEHHYIO U MHUMYIO YaCTH BBIPAXKEHHUS
(2 + 20)?
5+ 4i

3aoaua 14. TlpuBectu KkBagpatuuHyo (HOpMYy K KaHOHHYECKOMY
By f = X2+2y?+472+6xy-4xz-8yz

3aoaua 15. J1aHbl 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)

Beruncnuth 3HaYCHUS BBIPAXKECHUM:



1. 3a’+5b
2. 2(a’b ) p =5lpra’3. (a,p) b (b ,p)a—Iplp
3aoaua 16. ]I U3roTOBIEHUS ABYX BUAOB NPOAYKIMU A U B ncnones3yrorcs tpu

Buza ceipbi 1, I, III. Pecypcel ceipbs, HOpMBI €10 pacxoaa Ha €IMHULLY TPOAYKIIUU
U ToJiy4aemasi IpuObLIb OT €IUHULIBI TPOIYKIIMU 3a/1aHbl B TAOJIHIIE

CoIpbe Hopwmel pacxona Pecypcri
A B
I 1 7 50
I 3 5 50
Il 3) 2 40
[IpubbLIL 40 20

Onpenenuts ONTUMAJIbHBIN IJIAH BBITYCKAa MPOAYKUHUHU U3 YCIOBUS MAKCUMU3AIUU
MpUOBLIH.

Teopemuueckue 60npocel 011 NOO20MOBKU K 3a4émam
1. Tabmuusseni npomeccop MS Excel. BBox mganubIX U GopMysn B sSUEHKH.
dopmartupoBanue. Jlnana3oHsl S4EEK.
2. TlpocThie U CIIOKHBIE MPOLIEHTHL. BhIUMCIeHNEe HAYMCICHWA MO BKIIAZaM U
BBIIUIAT 110 KpEAUTaM, IJIaH MOTAIEHUs KPEeInTa.
3. Tumbet mammeix B R. IIporpammupoBanne mepeMEHHBIX.
CoznaHuenonb30BaTeNbCKUX QYHKIUM.
4. YucnoBbele PyHKIUU U criocoObl X 3ananus. CpoiicTBa ¢yHkuuil. ['padux
(GyHKUIHU.
5. Ilpemen uucmoBoii  mocienmoBarenbHOCcTH. Ilpegen  dyHkmuum  Ha
O0ecKOHEYHOCTH UB Touke. CBOWMCTBA MPEIEIOB.
6. IlepBsiif u BTOpO¥ 3aMeydaTeIbHbIN MPEeIbl.
7. HenpepbiBHbIE GYHKIIUU U UX CBOWCTBA.
8. AcuMnroTsl rpaduka QyHKIIHH.
9. IlpouwsBomnass u guddepeHnran (QyHKIUH  OJHOM  MEPEMEHHOM.
DNacCTUYHOCTb(YHKIMHU U €€ TIPUMEHEHHE.
10. TIpousBoausie u quddepeHranbl BHICHIUX MOPSAKOB.
11. MoHoTOHHBIE  (DYHKIUH. JloxanbHbIN 3KCTPEMYM byHKIMH.
HccnenoBanue
(YHKUIUYA HA MOHOTOHHOCTb U SKCTPEMYMBI.
12. Beinykiibie (Boruyteie) pyHkuuu. Touku nepernda. UccnenoBanue GyHKuu
HaBBIMTYKJIOCTh U TOYKH TIeperuoa.
13. Hawubonbiiee u HanMeHbIIee 3HaUYCHUS HEMPEPHIBHON (YHKIIUU HA OTPE3KE.
14. Heonpenenenusiii uurerpai. OCHOBHbIE METO/bl HHTETPUPOBAHMS: 3aMEHA
NEPEMEHHOM, MHTErPUPOBAHUE IO YACTSM.
15. Ompenenennsiii  unrerpan. @Popmyna Hpiotona - JleitOnuna wu ee
npuMmeHenue. HecoOCcTBEHHbIE HHTETPAIBI.



16. Matpuupbl. Onepaunu Haa MaTpunaMmu. Panr matpuibl. O0paTHas MaTpuIa.

17. Onpenenurens MaTpulibl. CBONHCTBA M IPUMEHEHHUE ONPECIUTENCH.

18. Cuctembl nMHEHHBIX anreOpanyecKkux ypaBHeHUH. PemieHue cucrem
JUHEWHBIX adredpanyeckux ypaBHeHMH MeronaM Kpamepa, oOpaTHOW MaTpullbl U
meTonoM ["aycca.

19. MHOXeCTBO pELIEHUI CUCTEMBl JMHEMHBIX alreOpandyecKux
ypaBHeHU1. OTHOPOAHBIE U HEOAHOPOAHBIE CUCTEMBI.

20. Apudmerudeckre BEKTOPHl U JUHEHHbIE OmMepanuu HajJ HUMH. BektopHoe
IPOCTPaHCTBO Rn.

21. JluneiiHas 3aBUCUMOCTH (HE3aBHCHMOCTH) CHCTEMBI BEKTOpOB. baszmc
UPa3MEPHOCTH TUHEHHOTO pocTpancTBa. KoopanHaTel BeKTOpa B JaHHOM Oa3uce.

22. CxansipHoe TmpousBeAeHHEe BeKTOpoB B RN. JInWHBI BEKTOPOB W Yol
MEXIYHUMH B Rn.

23. CoOcTBeHHbIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPHI KBaJJPATHBIX MaTPUILI.

24, 3ajgaunm JMHEMHOrO MPOrpPaMMHUPOBAHMS B HKOHOMHUKE: MUHUMH3ALUSA
pacxosoB, MakCUMM3alUsl MpuObUIM U [Jp.; TPAHCHOpPTHas 3ajada, 3ajada o
HA3HAYCHHUSIX.

Ilpumep ounema ona coauu 3auema.
®enepajbHOe rocy1apcTBeHHOE 00pa3oBaTe/ibHOe 0I0/1KeTHOe YUpeKIeHHe
BbICIIEro 00pa3oBaHus
«®unancoBblil yauBepcurtet npu [lpasureascree Poccuniickoii @exepanmnm»
(SpocnaBckuii puinuag PUHYHHBEPCUTETA)

Kadenpa «xkoHOMMKA U (UHAHCHI»

Jucuunmnmnna «[{udposast maremaTrka Ha si3bike R u Excel»
Ounmman  SpocnaBckuii

®opma oOyuenus Ounas

Cemectp 1 Hanpasnenue 38.03.01 «9xoHOMUKa»

ITpoduns «PuHAHCH U yripaBieHHe GUHAHCOBBIMU aKTUBaMM

BWJIET JJIAA CIAYH 3AYETA Nel

No Bompocs! Ounera MakcuMaibHbIi

n/n Oam1

1 Tabnuunerii  mporeccop MS Excel. BBox nanHbix u (opmyn B 30 6amnoB
saeriku.@opmatupoBaHue. J(Hama3oHsl s4eek.

2 [IpocTeie W clOXHBIE TPOLEHTHl. BpIUUCIEHHE HAYUCICHUH 110 30 6amnoB
BKJIaJ]JaM MBBITLJIAT 110 KPEeIUTaM, IJIaH TOTallIeHus] KPeInTa.

[ToaroroBun

Mopo3zoB N.A.
Yr1Bepxaaro:
3aBeayromuii kadenpoit Cupotkus C. A.

«DKOHOMHMKA U (PUHAHCHDY [Hara 2024 1.



7.3. CooTBeTCTBYWOIIME NPHUKA3bl, PACHOPSAKEHUS PEKTOPaTa 0 KOHTPO.JIe
YPOBHSI OCBOCHH Sl JTUCIHUIJIMH ¥ C()OPMUPOBAHHOCTH KOMIIETEHI[UI CTYI€HTOB.
[Tpuka3 ot 01 oktsa0psa 2024 roga Ne2187/0 «O6 yrBepxknenuu llomoxxenus: o
POBEICHUH TEKYIIEro KOHTPOJS YCIIEBAEMOCTHM W TPOMEXKYTOYHOM arTecTalnuu
CTYJICHTOB, OOy4YaroIIMXCs M0 00pa30oBaTEIbHBIM MIPOrpaMMaM BBICIIETO 00pa3oBaHUs B
OuHAHCOBOM YHUBEPCUTETEY, pa3MeIleHHbIN o CCBLIKE:
https://www.fa.ru/upload/iblock/845/ygw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-
2187 0-0t-01.10.2024.pdf

8.IlepeyeHb OCHOBHOM M [JONOJHUTEJBHOM Y4eOHOH JUTEpaTypbl,
HE00X0AMMOM 1J1s1 0CBOCHUS AMCUHUILIMHBI

OcHoBHas uTEpaTypa :

1. 3BamamaeB, C.A. Marematnka Ha s3bike R: yueOnmk / C.A.
3aganaeB; @DunHaHcoBbIM  yHuUBepcuTeT Tnpu  [IpaBurenbctBe PO,
JlemapTamMeHT aHanM3a JaHHBIX, MPUHATUSA peUIeHUW U (UHAHCOBBIX
texHosoruii. — Mocksa: Ilpomereit, 2018. — 324 c. Texkcr
HernocpencTBeHubid.- To xe.-URL : DbC: YHuBepcurerckas OubInoTEKa
ommarin :  https://biblioclub.ru/index.php?page=book&id=494941 (nmara
obpamenus:21.05.2021)

2. Marematuka B EXxcel: yueOnmk s By3oB / O.A.barok,
J.B.bep3un, A.B.3onotaprok[u ap.|; nox pea T. JI. @omuyeBoii. — Mockaa:
«IIpomereitn, 2019. — 229 c. — Teker : HEMOCPEICTBEHHBIN

JlomosiHUTEILHAS JIMTEpaTypa:

1. MeTonpl ONTUMAIBHBIX PEIICHWH B SKOHOMHUKE W (DMHAHCAX.
[Mpaktukym: ydyeOHnoemnocooue / M.A. Anekcannposa [u nap.]; mox pen. B.M.
[INonuapenko, B.FO. TlomoBa. MockBa: Knopye, 2016. - Teker
HETOCPEICTBCHHBIN. — To  xe. - 29bC BOOK.ru. URL.:
https://www.book.ru/book/919200 (mata oOpamenus: 21.05.2021). - Tekcr
AIIEKTPOHHBIM.

2. CononouukoB A. C. Marematuka B 3xkoHOMUKe. Y.1: JIuHeiiHas

anrebpa, aHATUTUYECKasi TEOMETPUS U INHEWHOE MPOTpaMMHUpPOBaHUE: Y UeOHUK
st ctyn. skonomud. crer. By30B / A.C.ComomoBuukoB, B.A.babaiires,
A.B.bpaunos, N.I'.Illangpa - MockBa: ®@unanckl u cratuctuka; MTHDOPA-M,
2003, 2005, 2006, 2007, 2011. - 384 c. TekcT: HeNOCPEICTBEHHBIM.
URL :http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf (llaTa O6paIJ16HI/I$I:
21.05.2021). - TekcT : 37EKTPOHHBII.

3. CononmoBankoB A. C. Marematuka B JKOHOMHKE. Y.2:
MaremaTudeckuii aHaau3: y4eOHUK JJis CTYJ. SKOHOMMY. crell. By3oB / A.C.
CononosuukoB, B.A.ba6Gaiines, A.B.bpaunos, W.I'.Illannpa. - Mocksa:
CDI/IHaHCBI u cratuctuka; Madpa-M, 2003,2005, 2007, 2011. - 557 ¢. — Tekcr

HEMOCPEICTBEHHBII. - To xKe - 1999.-
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (z(aTa O6pallleHI/I$I.
21.05.2021). - TekcT : 2IEKTPOHHBIH.



https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
http://www.book.ru/book/919200
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf

9.IlepeyeHnb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl OCBOCHHMS JUCHMILIHHbBI

1. adopmanmonHo-ob6pa3oBarenbHbiidi TopTad OUHAHCOBOTO YHUBEPCUTETA MPHU
[IpaBurenscTBe Poccuiickont @eneparun http://portal.ufrf.ru/.

2. Caiit Kadenpsl JenapTamMeHTa MaTE€MAaTHUKHU.

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

DnekTponHas oudanoreka ®unancororo yHuBepcuteta (3b) http://elib.fa.ru/

DnexTponHo-oubmoteunas cucrema BOOK.RU http://www.book.ru

DNEeKTPOHHO-OHOIHOTeHAs cucTeMa «Y HuBepcuTeTcKas oubmorexka OHJIATH»

http://biblioclub.ru/

6. DnexTpoHHO-OMOIMOTEUHas cucteMa Znanium http://www.znanium.com

7. DieKkTpoHHO-GHOIMOTeYHas cucTeMa u3aatensera «FOPAM Ty https://urait.ru/

8. DnexTtpoHHO-OMOMMOTEUHAsA cucTeMa u3aaTenbeTa [Ipocnext
http://ebs.prospekt.org/books

9. DnexkTpoHHO-OMONIMOTEUHAs cUcTeMa nu3aTelibeTBa «Jlanby https://e.lanbook.com/

10.3nexTponnas 6ubauoteka M3narensckoro noma «I peOSHHUKOBY
https://grebennikon.ru/

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

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

13.HarnmonanwsHas 35iekTpoHHas oubaroreka http://a36.pd/

14.Pecypchl nH(DOpMAaIIMOHHO-aHATUTHUECKOTO 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.Tlaker 6a3 mannbix kommanuu EBSCO Publishing, kpymHeinero arperatopa
HAYYHBIXPECYPCOB BEIYIIMX M3aaTesIbeTB Mupa http://search.ebscohost.com

19.DnexTpoHHBIC IPOIYKTHI H3aTeabcTBa Elsevier http://www.sciencedirect.com

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

21. lndopmarmonHo-aHanuTu4eckas 6aza ganabix EMIS Global
https://www.emis.com/php/companies/overview/index

22.PedepatuBHas 6aza JAHHBIX o MaTeMaTUKe MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24 . Komnexmust HAayYHBIX ’KYpHAJIOB Oxford University Press
https://academic.oup.com/journals/

25.ProQuest: baza nannbix Business Ebook Subscription na mratgopme Ebook Central
https://search.proquest.com/

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

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

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

29.DneKTpoHHAs KOJUICKIMS KHUT n3aTesibetBa Springer: Springer eBooks
http://link.springer.com/

30. UnTepaktuBHas (huHaHCOBas HHGOPMAIIMOHHAs crcTeMa Komanuu Bloomberg

ok w


http://portal.ufrf.ru/
http://www.fa.ru/org/dep/dm/Pages/Home.aspx
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://ebs.prospekt.org/books
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://ar.cnki.net/ACADREF
http://library.fa.ru/resource.asp?id=527
http://search.ebscohost.com/
http://www.sciencedirect.com/
http://www.emerald.com/insight/
http://www.emis.com/php/companies/overview/index
http://www.scopus.com/
http://link.springer.com/

31.Cuctema Thomson Reuters Eikon

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

33.MaccoBblii OTKPBITBIN OHIIANH-Kypc/criermanu3anus «Microsoft Professional
Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-
professional-program-data-science#edx-product-discovery-cards

34.MaccoBblil OTKPBITHIN OHJIAMH-Kypc/cnenuanu3anus «MamuaHoe oOydeHne u
aHam3 JTAHHBIX» / M®OTU U Slanexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBbIii OTKPBITBIN OHJIAMH-Kypc/cnieruanu3aius “Recommender Systems”/
University of Minnesota —
https://www.coursera.org/specializations/recommender-systems

36.MaccoBblii  OTKPBITBIM OHJIAaWH-Kypc/cnienuanu3amus ‘“‘Machine Learning”/

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

37.ITpodeccronanbHbIHI pecypc o MalIMHHOMY 00y4eHHIO. -
https://stackoverflow.com

38.I[IpodeccrnonanbHbIN pecypc 1o MaIllIUHHOMY O0Oy4EHHIO. -

https://stackexchange.com
10. MeToauyeckue ykazaHus JJisl 00y4al0UIUXCs IO OCBOEHHUIO TMCHUIIIMHBI

HaunmenoBanue T'on MecToHaxoxIeHHEe MaTepraa
METOJUYECKUX MaTepHaioB YTBEPHK] (cchika Ha calT Quanana)
JUIST OOyJarOIIIXCS CHUS
Mawmuna O.}O. Meroanyeckue https://cloud.mail.ru/public/CnoV/cY BRvyAHR

PEKOMEH/IAIMHY TIO BHITIOITHEHHIO
KOHTPOJIbHOM pabOThI IO TUCIUIIHHE
«lIudposas maremaTrka Ha si3b1ke R 1 2026
Excel» mns crymenToB, oOydaromumxcs
IO HATMpPaBIECHHUIO TTOJITOTOBKU
38.03.01 «DkOoHOMUKAY.

[Mpuka3 OUHYHUBEPCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016jz0
14.05.2021 r. Ne 1040/0 «O6 1c499ylcvox35ey3/Prikaz- -1040 o-ot-
YTBEPKICHUH METOIUYCCKUX 11.05.2021.PDF

PEKOMEHIAMH 10 TNITAHUPOBAHUIO U
OpraHU3alMK BHEAYJUTOPHOU
CaMOCTOSITETFHON PaOOTHI CTYIEHTOB
1o 00pa3oBaTeIbHBIM MPOrpaMMam
OakamaBpuaTa U MarucTpaTypsl
DUHAHCOBOM YHUBEPCUTETE

11.ITepeyenr UWHPOPMALMOHHBIX TEXHOJOIMH, WCNOJIb3yeMbIX MpPHU
OCYIIeCTBJIECHMH 00pa30BaTeJLHOr0 Mpomecca M0 JMCHUIJIMHE, BKJOYas
nepeyeHb HeO0XOAMMOr0 TMPOrPAMMHOr0 obOecrnedeHusi U HHGOPMANMOHHBIX
CIIPABOYHBIX CUCTEM

10.1.KoMIUIeKT JIUIEH3UOHHOTO MPOTPAaMMHOTO 00€CTICUCHUSI:
Windows, Microsoft Office; Excel
Antusupyc ESET Endpoint Security.


http://apps.webofknowledge.com/
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.edx.org/microsoft-professional-program-data-science#edx-product-discovery-cards
https://www.coursera.org/specializations/machine-learning-data-analysis
http://www.coursera.org/specializations/recommender-
http://www.coursera.org/learn/machine-learning/home/welcome
http://www.coursera.org/learn/machine-learning/home/welcome
https://stackoverflow.com/
https://stackexchange.com/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

11.2 CoBpemeHHbIE npodeccuoHanpHble 0a3bl JaHHBIX U
WH(GOPMAIIMOHHBICCIIPABOYHBIC CUCTEMBI:
HNHupopmanmonHo-1paBoBast cucrema «KoHCyabTaHT
[Tmroc»; MHpopManmonHo-1paBoBast cuctema «I apaHTy;
DaexTponHas sHukiIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMIUIEKCHOI'O ~ pacKpbelTHsd  MH(pOpMaLuu
«CKPHUH» -http://www.skrin.ru
11.3.CepTuduimpoBaHabie IIPOTPAaMMHBIE W  aIllapaTHBIE CpPENCTBA

3amuThl  “HGOPMAIIUU — HE TIPEAYCMOTPEHO
11.4.Microsoft Azure (Cortana Intelligence Suite)
11.5.LensKit (TpeOyeTcs moamepsxka Java)
11.6.Python/R

12.0nucanne MaTepHAJIbLHO-TEXHHMYECKON 0a3bl, Heo0XOAUMOHN s
OCyILIeCTBJICHHS 00Pa30BaTeJbHOI0 Mpouecca Mo JMCUMILINHE

MarepuanbHo-TexHu4Yeckass 0a3a, KOTOpou pacmnosaraetr SpocnaBckuii duiman
OuHYHUBEPCUTETA: ayAUTOPHBIN (POH]I, KOMIIBLIOTEPHBIE KJIACCHI U JIP.

JleKIMOHHBIE W TPAKTUYECKUE 3aHATHS MPOBOAATCS B MYJIbTUMEIUNHBIX
aynuropusix (uimana, a Takke B 000py/I0BaHHBIX KOMIIBIOTEpAMU U MYJIbTUMETUNHBIM
obopyioBaHHEM Kilaccax.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHTCS c MICUXO0JIOTO-
(bU3HOTOTUYECKUMH OCOOEHHOCTSIMU O0YYAIOIINXCS MHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3J10pOBbsi. [Ipy HE0OXOIMMOCTH OCYIIECTBISCTCS JOMOJHUTEIbHAS
MOJIJIEP)KKA TPEToJIaBaHusl ThIOTOPAMH, TICHXOJIOTaMH, COLMAIBHBIMU PabOTHUKAMH,
MPOIIEAIIUMH OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTrcTBHM C METOAMYECKMMHU pekoMeHiauusMu MunoOpHayku Poccun
(yrBepkaennsl 08.04.2014 Ne AK-44/05BH) B Kypce Mpearoyiaraercsi HCMoJIb30BaTh
COIIMAJIbHO-aKTUBHbIE M pe(IeKCUBHBIE  METOAbl  OOyYEHHUS,  TEXHOJIOTHUH
COIIMOKYJIbTYPHOM peadwiuTaluu ¢ 1eJdbl0 OKa3aHWs TIOMOIIM B YCTaHOBJICHUH
MOJTHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN ¢ JIPYyTMMHU CTYACHTaMH, CO3JaHUU
KOM(OPTHOTO TCHUXOJIOTHYECKOTO KIIMMaTra B CTylaeH4deckod rpymme. I[lombop wu
pa3paboTKa y4eOHBIX MAaTEPUATIOB MPOU3BOIATCS C yUETOM NPEIOCTaBICHUSI MaTepHalia B
pasnuYHBIX (opMax: ayauaIbHOW, BHU3yalbHOW, C WCIIOJIB30BAHUEM CHEIUATBHBIX
TEXHUYECKUX CPECTB U MHGOPMAIIMOHHBIX CHCTEM.

OcBoenne aucuurimabl gunamu ¢ OB3 ocymiecTBisieTcss ¢ HMCHOJIb30BAaHUEM
CpencTB 00y4deHUss OOIIETO ¥ CICNHAIBbHOTO Ha3HaueHUs (NMEPCOHAIBHOTO W
KOJIJIEKTUBHOTO HCIIOJIb30BaHUA). MarepuanbHO-TEXHUYECKOE oOecrieueHne
npeaycMaTpuBaeT NPUCIOCO0IeHHEe ayAUTOpUi K Hyx1aMm Jjuil ¢ OB3.

dopma MpoBECHUS aTTECTAIlUU U CTYACHTOB-WHBAIMIOB YCTAHABJIMBACTCS C
y4E€TOM HHJMBHUIYAIbHBIX McUxopuanyeckux ocobeHHocreud. ns crynenroB ¢ OB3
npeaycMaTpuBaeTcs JOoCTyHas GopMa MmpeaoCcTaBlIeHus 3aaH1il OLIEHOYHBIX CPENICTB, a
UMEHHO:


http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/

— B T€YaTHOM WJIM 3JEKTPOHHOM ¢dopme (I JUIl C HAPYLICHUSAMU OIOPHO-
JBUTATEIBHOTO aIlapara);

— B II€YAaTHOM (opme WM 3IEKTPOHHOM (opMe C YBEIUYEHHBIM HIPUDTOM U
KOHTPACTHOCTBIO (U151 JIUL] C HAPYIICHUAMH CIIyXa, Peuu, 3peHHUs);

— METOJIOM YTEHMSI aCCUCTEHTOM 3a/1aHusl BCIIYX (IS JIUL C HAPYLICHUSIMH 3pEHUST).

CryzneHTam ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BONPOCHL. Il TaKuMX CTYJEHTOB IpeaycMaTpUBaeTCs JOCTyIHas ¢opMma
MPEAOCTABIIEHUSI OTBETOB Ha 3aJJaHUsl, @ UMEHHO:

— NUCBMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMIbIOTEpE (I JIML C
HapyILIEHUSMH CITyXa, peUn);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C HCIIOJIb30BAHUEM YCIYT aCCUCTEHTA
(171 M1 ¢ HAPYILIEHUSIMU OTIOPHO-JBUTaTEIBHOTO aINIapaTa);

— YCTHO (JJ151 JIUL] C HAPYIIEHUSIMU 3PEHUS, OTIOPHO-/IBUTAaTEIBHOTO aNIapara).

[Ipu HeoOxoaumocTu [uisi OOydYaroOIUMXCsl C HHBAJUAHOCTBIO IpoLEaypa
OLICHUBAHUS PE3yJbTAaTOB 00YUEHHSI MOXKET IPOBOAUTHCS B HECKOJIBKO 3TaIOB.



