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

2. IlepeyeHb mNIaHHpPYEMBIX Ppe3yJbTAaTOB OCBOCHHS O00pa3oBaTEJbLHOM
NporpamMmsl (mepedeHb KOMIIETEHIMIT) ¢ yKa3aHHeM MHAUKATOPOB UX JOCTHKEHUS H
IVIAHNUPYEMBbIX Pe3yJIbTATOB 00yUeHHsl 10 JUCIHUILINHE

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

Tabauima 1 — CTpykTypa miIaHUPYEMBIX pe3ylIbTaTOB 00YUEHHUs O JUCIUIINHE

Pesynbrarsl 00y4enus (yMeHUs U

SKOHOMHYECKUX 3a]1ad
B mpodeccroHalbHOI
obJacTu.

WNHnukaTopsl N
Kon HaumenoBanue 3HAHUA), COOTHECEHHBIE C
JOCTHKEHUS
KOMITCTCHITHH KOMIICTCHITHH KOMIIETCHITMSIME/MHIUKATOPAMU
KOMIICTCHITHH
JOCTUKECHHS] KOMIIETEHIIUHT
[TKH-3 Cnoco6HOCTD 1. [IpoBoaut cbop, | 3HaTh MeTOIBI cOOpa, 00pabOTKU M
OCYILIECTBIISTh 00paboTKy U | CTaTUCTMYECKOTO aHaJIW3a IaHHBIX IS
cbop, 0OpabOTKy W | CTAaTHCTHYECKUU penieHuss (PUHAHCOBO-IKOHOMHYECKUX
CTaTUCTUYECKUI aHaJM3 JaHHBIX JUIs | 3afad.
aHaIIN3 JAHHBIX, | pelmIeHUS (PUHAHCOBO- | YMeTh HCIOJIh30BaTh METOIBI cOOpa,
MIPUMEHSITh SKOHOMHYECKUX 00pabOTKH CTaTUCTUYECKOTO JaHHBIX
MaTeMaTHYECKHE 3aad. TUTSI pelIeHus (buHAHCOBO-
METO/IbI TUISE SKOHOMMYECKHUX 3a/1a4.
pelieHus 2. dopmynupyet 3HaThL  METOJABI  MaTeMaTHYeCKHX
CTaHJIaPTHBIX MaTeMaTHIECKHE MMOCTAHOBOK PKOHOMUYECKHUX 3a]1a4.
po(ecCHOHANBHBIX | IMOCTAHOBKH YMmeTn HCIIOJIb30BATh METO/TBI
(buHaHCOBO- (uHaHCOBO MaTEeMaTUYECKHUX (buHaHCOBO-
IKOHOMHYECKUX IKOHOMHYECKUX 9KOHOMHYECKHUX 3a/1a4.
3azad, 3a/a4, TEPeXOqUT OT
UHTEPIPETUPOBATh | DKOHOMHUYECKUX
MOJTy4YeHHBIE MOCTAaHOBOK 3aJa4 K
pe3yIbTaTHI. MaTeMaTHYECKUM
MOJIETISIM.
3. CucremMHO 3HaTh MaTeMaTH4eCKue METOJbl U
MOJXOUT K BBIOOPY | MHPOPMAIMOHHBIE TEXHOJOTHH IS
MaTeMaTHYeCKHX pelleHrus KOHKPETHBIX (UHAHCOBO-
METOJIOB U | DKOHOMHYECKUX 3aaq B
MH(POPMAaIMOHHBIX npogeccuoHaTbHON 00IaCTH.
TEXHOJIOTHI s | YMeTh HCTIOJIB30BaTh
pelleHrsT KOHKPETHBIX | MaTeMaTHYeCKue METOIbI u
(uHaHCOBO- MH(OPMALIMOHHBIE TEXHOJOTUU IS

pelieHust  KOHKPETHBIX (PUHAHCOBO-
HKOHOMHYECKUX 3aja4 B
npodeccnoHanbHOM 00J1acTH.

4. AHanmu3upyer
pe3yabTaThl
HCCIEIOBaHUS
MaTeMaTUYCCKHUX
Mojenei (UHAHCOBO-
SKOHOMMYECCKHUX 3aaad
M JeJaeT Ha  HX
OCHOBaHHUU

3HaTh METOJBl aHAIM3a PE3YJIbTATOB
HCCIIeIOBaHUS MaTeMaTUYeCKUX
Mozene (HUHAHCOBO-DKOHOMHUYECKUX
3a7ad4.

YMeThb HCT0Ib30BaTh METO/IBI aHAIN3a
PE3YJIbTATOB HUCCIICA0OBAaHUA
MaTeMaTHYECKUX MoJeien
(hMHAHCOBO-PKOHOMUYECKUX 3a/1a4.




KOJINYECTBCHHBIC 51
KauyeCTBCHHEIC
BBIBOJIBI U
PEKOMEH a1 10
MPUHATHIO
¢uHaHCOBO-
3KOHOMHYECKHUX
peleHui.

VK-4 CriocoOHOCTh 1. Hcrnons3yeT 3HaThb OCHOBHBIE METOJIbI U CPEICTBA
HCIIOJIB30BaTh OCHOBHbIE MeTOAbl u | IIOJYYCHHA, HIPCACTABJICHUA, XPaHCHU
MPUKIATHOE cpeicTBa  TONydeHHs, | U OOpabOTKU NaHHBIX.

IIporpaMmMHOC IIpEeaCTaBIICHNUA, Ymerhb OCHOBHBIC MCTOABI H
obecrieueHue TpH XpaHeHUs U 00paboTKM | CPEICTBA TOJYYEHHUS, MPEICTABICHHUS,
perieHnu JTAHHBIX. XpaHeHHUs ¥ 00paObOTKH TaHHBIX.
pOhECCHOHATEHBIX 2. JleMoHCTpHpYeT 3HaTh TPO(PECCHOHANIBHBIE ITAKETHI
3a/a4 BIIaJICHHUE MPUKJIAIHBIX TTPOTPAMM.
HpO(l)eCCI/IOHaJII)HI)IMI/I YmMmeThb HUCIIOJIB30BAaTh
aKeTaMH IIPHUKJIaJTHBIX HpO(i)eCCI/IOHaJII)HI)Ie ITaKEThI
IIPOrpaMM. IMPUKJIAAHBIX I[TPOrpaMM.
3. Bri6upaer 3HaThL TPUKIAJHOEC MPOTPAMMHOE
HEOOXOIMMOE o0OecIieucHue B 3aBUCUMOCTU
[IPUKJIATHOE OTpeHIaCMOﬁ 3aJa4du.
IIpOrpaMMHOE YMeTh HCIIOIB30BaTh IMPUKIIAAHOC
obecrieyenue B | IIPOIrpaMMHOC oOecrieueHne B
3aBUCUMOCTH OT | 3aBHCUMOCTH peIIaeMON 3a1a4u.
pemaeMon 3a1a4u.
4. Hcnons3yeT 3HaTh TPUKIATHOE TPOrPaAMMHOE
MIPUKIaJIHOE obecrneueHue AJIs peHicHusd
IpPOrpaMMHOE KOHKPETHBIX IIPUKJIAIHbIX 33]1a4.
oOecIrieyeHue 1A YMeTh HCIOJB30BaTh IMPUKIIAAHOC
pelIeHnss KOHKPETHBIX IporpaMMHOC oOecrieueHue JJI51
IPHKJIAHBIX 33714, pEelIeHNs] KOHKPETHBIX IPUKIIAJIHBIX
3ajad4.

3. MecTo IUCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrPaMMbl

Jncuuruimaa

«IIudpoBas marematuka Ha s3bike R u  Excel»

SABJIACTCA

JTYCHUIUIMHON [IMKJIa MaTeMaTUKU U MHPOPMATUKU 00513aTeIbHOM YacTh 00pa3oBaTeIbHON
nporpamMmbl o HampasieHuto 38.03.01 Dxonomuka, npoduib «bu3Hec-apxXxuTeKTypa U
aHaJuTHKay (MporpaMma MoATrOTOBKHU OakaiaBpa).

4. O0beM IUCUUILIMHBI (MOAYJIs1) B 32a4€THBIX €IMHUIAX U B aKAJeMHUYECKUX
yacax ¢ BbleJIeHHeM 00beMa ayJuTOPHOM (JIEKIIMU, CEMUHAPBHI) U CAMOCTOATEIbHOI
padoThI 00yuaouuxcs (B ceMecTpe, B CECCUIO)

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

N Bcero Cemectp Cemectp
Bup yueOHoii paGoThl 1o
(B3/ewn (moayab) 1 (Mmoxyab) 2
AUCHUILINHE
qacax) B (4acax) B (4acax)
O0mas TpyA0€MKOCTb M CHUIITHHBI 43.e./144 .




Konmaxkmmnan paboma — Ayoumopnuvie 68 34 34

3anamus

Jlexyuu

Cemunapul, npaxmuyeckue 3aHsamus 68 34 34

Camocmosmenvhnan paboma 76 38 38

Bup Texymero KoHTpoJist KonTposibnas | KonTponbHas
pabora pabora

Bun npomexxyTouHol arTectanuu 3aueT 3auer

5. Conepxanue UCHUIVINHBI, CTPYKTYPHUPOBAHHOE MO TeMaMm (pa3aesiam)
AUCUMILIHHBI ¢ YKa3aHUeM UX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUI0B YUYeOHBIX
3aHATHN

5.1. Conepkanue TUCUMIIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnmuunseni nporeccop MS Excel; monsTtus xkuuru, nucta, sueiiku B MS Excel,
azpecanus u popMaTUPOBAHUE AUEEK; MAHUITYJIALINY C AUANIa30HAMU SYEEK; TUTIbI JJAHHBIX,
BBO/I JaHHBIX U POPMYJI B SYEHKH; OJ00p apaMeTpa, OpraHu3alusl CChUIOK.

Berpoennsie ¢ynkimn MS Excel u ux npumeHnenue. DneMeHTapHble (DYHKIIUH.
Jlornyeckue pynkiuu. Oynkuun nporunosuposanus (POCT, TEHJAEHIA). Oyukiuu
MOMCKa TaHHBIX B HeKoTOpoM auanaszone (IIPOCMOTP, BIIP, I'TIP).

[Ipocteie u cnoxxubie mpoueHTbl. @uHaHcoBbie pyHkimu. (I1C, BC, [TJIT, CTABKA,
KIIEP), BbluMCIICHUE HAYUCIICHH 110 BKJIaJiaM U BBITLJIAT IO KpEeJAUTaM, TJIaH MOoralieHus
KpeauTa.

CBojiHbIC TaOIUIIBI, KOHCOMU IS, (GUIBTP, PACIIUPEHHBIN QUIbTp, GyHKMu BJI.

Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; ommcanme koHcoibHOTO uHTepdelica; 3arpys3ka
akTUBaIMsa OnOIMoTeK R; THITBI MaHHBIX B R B mporpaMmMupoBaHue MepeMeHHBIX; 0a30BbIC
MareMmatndeckne QyHKIMM B R; co3manme monb3oBaTenbCcKkux GyHKIHA B R u
MOJIKJTFOYCHHUE TT0JIb30BATEILCKUX OMOIMOTEK; JIOTHUYECKHE KOHCTPYKIIMM W YCIIOBHBIC
omeparopsl B R; cmocoOb! uteHus/3amucu B R TaHHBIX pa3nuyHbIX (OpPMATOB.

Tema 3. Ilocmpoenue zpaghuros ynxyuii ¢ R, MS Excel.

UwucnoBbie GyHKITMU UX CBOMCTBA U criocoObl 3aaanus. ['paduk dyaknun. CnoxHas
u obpatHas ¢Qyuknuu. XapakTepucTUKU (YHKIMA: YETHOCTh W  HEYETHOCTH,
MePUOIMYHOCTh, MOHOTOHHOCTb, OTPAHUYCHHOCTb.
Tema 4. Bviuucnenue npedena gpynkuyuu ¢ R, MS Excel.

[Ipenen uncnoBoii nocnenoBatenbHocTU. [Ipenen GpyHKMM HA OECKOHEYHOCTH U B
Touke. OQHOCTOpOHHME TIpenesbl. beckoHeuHO Mainbie 1 0eCKOHEUYHO OoblIne (QyHKITHH.
IlepBblii 1 BTOPOM 3aMeYaTENbHBIE TIPEIEIIBI.

HenpepriBHOCTH pyHKIIMM B TOuke. Touku paspeiBa pyHkuuu. CBONCTBA (PYHKIIHIHA,

HENPEPBIBHBIX HA OTpe3Ke.  ACHMMTOTHI rpaguka GyHKIUH.

Tema 5. Bviuucnenue npouszeoonoii pynxkyuu ¢ mouxe ¢ R, MS Excel



[TpousBognas u auddepeHunan (QyHKIUA OJHOM MEPEeMEHHOW. DIACTUUYHOCTD
byHKUMY U ee npuMeHeHue. [I[pon3BoiHbIE BRICIIUX MOPSIKOB.

JlokanbHpIli 3KCTpeMyM (GyHKIUMU. Bpimykibie (BorHyThie) (yHKIMU. Touku
neperuda. O61mas cxema uccieaoBanus GyHKIIMU U MOCTpOeHUs ee rpaduka. Hanbonbiiee
U HauMEHbIIIee 3HaYEHUsI HEMPEPbIBHON (YHKIIMU HA OTPE3KE.

Tema 6. Qucnennoe naxosrcoenue onpeoeeHno20 u Hecoocmeenno2o unmezpana é R,
Excel

Heonpenenennpiii uaterpan. OnpeneneHHbii uHTerpai. @opmyna HeroTona

Jleitoanma. HecoOCcTBEHHBIC HHTETPAITHI.

Tema?7. Onepauuu C KOMRJ/IEKCHbIMU uucjiamu u peuienue auzeﬁpauuecxuxypaenenuﬁ

Kommnekcuble uucna. Pemenue anreOpandyeckux ypaBHeHUM. Boluucnenue
apu(METUICCKUX BBIPAKESHUM.
Tema 8. Ocnoswl pazpadomku RPUIOHCEHU 8 UHCIPYMEHMATbHOU cpede VBA

OcnoBbl s3b1ka Visual Basic for Application. Co3ganue ¢pynkuuid. [lonsitue oobekra.
OcHoBHble 00bekThl MS Excel. Makpochl: HazHaueHHE, CO3/IaHHE U PEAAKTUPOBAHUE.
Pa3paloTka monb30BaTENbCKUX AUATIOTOBBIX OKOH.

Tema 9. Onepayuu c mampuuyamu ¢ R, Excel

ApudpmeTnueckue BEKTOpPbl M JMHEHHbIE oOlepalud HajJg HUMU. BekropHoe
npocTpaHcTBO R". JIuHeltHas 3aBUCUMOCTH (HE3aBUCUMOCTD) CUCTEMBI BEKTOPOB. basuc u
Pa3MEpHOCTh # BEKTOPHOrO MIpocTpaHCcTBAa. KoopaumHaTel BeKTOpa B JAHHOM Oasuce.
CkansipHOE NTPOM3BEACHUE BEKTOPOB B R". JITMHBI BEKTOPOB M YIroJl MEXAY HUMHU B R".
Onepanuu Hajg marpuuaMu. Panr matpunbsl. OOpaTHas marpuua. PemieHne MaTpUUHBIX
ypaBHEeHUH Buja AX=B.

Onpenenurenn u ux cBoucTBa. lIpumenenne onpenenurenei: 1) xpurepuid He
BBIPOXKJACHHOCTU KBAJPATHON MaTPHIIBI; 2) HAXOXKACHUE paHTa MATPHIIBL; 3) HAXOKICHHE
00paTHOW MaTPHUIIBI.

Tema 10. Pewenue cucmemot nuneitnvix ypaenenuii 6 R, Excel
Pemienne cucrem JMHEHWHBIX anreOpanuecKkux ypaBHEeHHE MetojaM Kpamepa,

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

Tema 11. Pemuenue npuxinaouvix skonomuueckux 3aoau 6 R, Excel

HaxoxaeHue 31acCTUYHOCTH U APYTUX NPEIESIbHBIX BEJIMYMH B MUKPOIKOHOMHUKE;
3a7a4d  JIMHEWHOTO MPOTrpaMMHUPOBAHUS B HKOHOMHUKE: MHUHUMM3AIMS PaCXOJIOB,
MaKCHMM3allHs IPUOBLIN U Ap.; TPAHCIIOPTHAS 3a7a4a, 3aja4a 0 Ha3HAUYCHHSIX.

5.2. YueOHO-TeMaTHYEeCKHH MJIAH

Ta6nuna 3 — Coneprxanue y4eOHO-TEMAaTHYECKOTO TIaHa U3YUYEHUS] TUCITUTIIMHBI

TpyaoeMKkocTh B yacax
\ AynuTopHas padora \ Dopmbl




Ne
/o

HauMeHoBaHue
TeM (pa3aeioB)
AUCHMILINHBI

Bcero

O06111
as, B
T.4.:

JIek1n
Hn

CemuHa
PBIL,
IPaKTH
YeCKHUe
3aHATUS

3aHsATHA B
WHTEPaAKTU
BHBIX
dopmax

Camoc
TOSATEN
bHaA
pabora

TEeKYIIero
KOHTPOJIS
ycrneBaemMocTH

BBenennie B MS
Excel

30

14/11

14/11

14/11

16/19

Beenennie B R un
RStudio

18

8/6

8/6

8/6

10/12

ITocTpoenue
rpadgukoB
¢ynkuuit B R, MS
Excel

4/1

4/1

4/1

477

Brruucienune
npenena QyHKIUN
B R, MS Excel

2/1

2/1

2/1

2/3

Brruucnenue
IIPOU3BOIHOMN
(GYHKIIUH B TOYKE B
R, MS Excel

12

6/3

6/3

6/3

6/9

YucaeHHoE
HaX0XKJIEHUE
OTIPEACIICHHOTO U
HECOOCTBEHHOT'O
nHterpaia B R,
Excel

16

8/6

8/6

8/6

8/10

Oneparuu C
KOMIUIEKCHBIMHA
qUCIIaMU u

2/2

2/2

2/2

272

pelieHne
anredpandecKux
YpaBHEHUM.

OcHoBBI
pazpaboTku
MIPUIIOKEHUN B
MHCTPYMEHTAIIBHO
i cpene VBA

4/2

4/2

4/2

4/6

Onepanyu c
MarpunamMu B R,
Excel

18

8/8

8/8

8/8

10/10

10

Pemrenne cucremst
JIMHEMHBIX
ypaBHeHUl B R,
Excel.

14

6/5

6/5

6/5

8/9

11

Pemenue
MIPUKJIIATHBIX
YKOHOMUYECKUX
3agad B R, Excel

12

6/5

6/5

6/5

6/7

B I1eJIOM o
NUCILUILIINHE

144

68/50

68/50

68/50

76/94

AynutopHblie
CaMOCTOSITENIbH
bIe PaOOTHI.
VYuyactue B
pelIeHnH 3a/1a4
Ha
MIPAKTUIECKIX
3aHATHIX.
Co0OecenoBanus
10 JOMAITHUM
3aJaHUsIM.

KoHnTposabHbie
paboThHI




Htoro B %

100%

5.3. Conep:kaHue CeMMHAPOB, NPAKTHYECKUX 3AHATHH

Ta6muma 4 — Tembl TUCTUIUIMHBI, POPMBI IPOBEACHUS U COACP)KaHUE CEMUHAPOB U

MPAKTHYCCKUX 3aHATUN

HauMeHnoBanmue tem

IlepeyeHb BONPOCOB 11 00CY KIEHUS

DopMbI IPOBEICHUSA

¢byakuu. OyHKIUK TPOrHO3UPOBAHMUSL.
(Excel).

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

CBojmHBIE  TaOJIUIBI, KOHCOJIMAAIIHS,
¢bunbTp, pacIIupeHHbIN buibTp,
¢ynxuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
Oynkuuu nporuozuposanus. (MS Excel).
OyHKIMS TOUCKA JaHHBIX B HEKOTOPOM
nuanaszone (ITIPOCMOTP, BIIP, T'TIP)
(MS Excel).

®uHAHCOBBIE GyHKIIII (OCIUIT,
IMPTUIT, OBIIAOXO/, OBLIITJIAT).
(MS Excel). [1nan noramenus: KpeauTa.

Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

(pa3neJioB) IMCUUILIMHBI HA CEMHHAPCKHUX, MPAKTHYECKHX 3aHATHI
3aHAITUSX, PEKOMEH1yeMble
HCTOYHUKU U3 pa3aesioB 8,9
(yka3biBaeTcsi pa3jeJ ¥ NOPSIAKOBbII
HOMEpP HCTOYHUKA)
1. Beenenue 8 MS Excel Beenenue B Excel, BBog maHHBIX U Pemenue 3a7a4 B
(dhopMyI B siueiiku pabouero iucra UHTEpaKTUBHOH  (opme,
Opranuzanus CCbhUIOK. OJIEMEHTAapHBIE | IPOBEPKa
¢bynakuu. Berpoennsie pynkunu MS CaMOCTOSITENIbHOI paboThI
Excel u ux npumenenue. Jloruueckue 51 pazbop OIMOOK,

BBITIOJIHCHUEC ayAUTOPHOTO
3aJaHus




2.BBenenue B R 1 Rstudio

VceranoBka R wu RStudio; ommcanune
KOHCOJILHOTO HWHTepdeiica; 3arpy3ka u
akTuBanusa OuOimmorek R; 0a3oBble
Matemarnueckue QyHKIuu B R.
Co3zmanne moJIb30BaTeIbCKUX (PYHKITUN B
R u noaxiroueHne moab30BaTEIbCKUX
OMOJIHOTEK.

Pexomenoyemvie ucmounuxu:[8.1]

Tunsl nanHbix B R. 3aganue BeKTOpoB
(RStudio).

VYcnoBHBIE  OIEpaTOpbl
mukia B R (RStudio).
Pexomenoyemvre ucmounuxu:[8.1, 8.4.,
8.5]

U OIepaTopbl

Pemmenne 3a71a4 B
WHTEpaKTUBHOW  (hopme,
pOBEpKa
CaMOCTOSITENIbHOM paboThI
u pazbop OIMOOK,
BBITIOJIHEHUE ayJUTOPHOTO
3aJaHHs




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

[TocTpoenue rpadukos pynkmnmii B R, MS
Excel. IlpubnmkeHHOE  BBIYMCIICHUE
noBefeHus (QYHKIMA BOJU3H  TOYEK
paspeiBa B R, MS Excel. I'padpuueckoe
MIOCTPOCHHE HAKJIOHHBIX acUMOTOT B R,
MS Excel

Pexomenoyemvre ucmounuxu.[8.1, 8.2]

Pemmenne 3a71a4 B
WHTEpaKTUBHOW  (hopme,
pOBEpKa
CaMOCTOSITENIbHOM paboThI
u pazbop OIMOOK,
BBITIOJIHEHUE ayJUTOPHOTO
3aJaHHs

4 Brraucienue npezaena
¢ynkuuu B R, MS Excel.

Brruucnenue npeaena pyakuun B R, MS
Excel.
Pexomenoyemvre ucmounuxu.[8.1, 8.2]

Pemenue 3agau B
WHTEPAaKTUBHOU opme,
poBepKa
CaMOCTOSITENIHOW PabOTHI
1 pa3dop omuooK,
BBITIOJTHEHHE ayAUTOPHOTO
3a/laHus

5.Beruncienue
MIPOU3BOJHON (YHKIUU B
Touke B R, MS Excel

[Tpubnnxennoe BBIUNCIICHUE
MIPOU3BOAHOMN (PYHKLIMU B 3aJJaHHON TOUKE
B R, MS Excel.

MOHOTOHHOCTP M TOHUCK JIOKaJIbHBIX
skcTpemyMoB (pynkuuu B R, MS Excel
UucneHHOE WCCIIEIOBAHUE BBITYKIOCTH
(GyHKLIMU U TIOUCK ee Touek neperuda B R,
MS Excel.

[lonHoe  uucneHHoe
¢ynkuuu B R, MS Excel
Pexomenoyemvie ucmounuxu:[8.1,

84., 8.5]

HCCIICOOBAHUC

8.2,

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

6.Yucnennoe HaXO0XJICHUC

YucaeHHOe HAX0XKICHUE OIIPCACIICHHOT'O

Pemenue 3amau B

OIPEJIETICHHOTO U | 1 HECOOCTBEHHOT0 MHTEerpana B MS UHTEPaKTUBHOHN popme,

HecoOcTBeHHOro uHTerpaia | Excel pOBEpKa

B R, MS Excel Pexomenoyemvre ucmounuku:[ 8.2, 8.4., CaMOCTOSITEIbHON PabOThI

8.5] U pa3z0op omuooK,

BBITNIOJIHEHHUE ay TUTOPHOTO
3aJJaHus

7. Onepanun ¢ | Kommuiekcusle uncna. Pemenne Pa6ora c yueOHoit

KOMIUIEKCHBIMU YHCJIAMH M | alredpanyeckux ypaBHEHHH. auTeparypoil. Pemenue

peumieHne anreOpanueckux | Berunciaenue apupmeTrnueckux TUTOBBIX 3a1a4. Pa3z6op

YPaBHEHUM. BeIpaxkeHuil (B R, MS Excel). BOIIPOCOB I10 TEME

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

3aHATUS. BBITIOJIHEHNE
JOMAIIIHUX 3aJaHuH K
KaXJOMY 3aHATHIO.

8.  OcHOBBI  pa3paboOTKu
MIPUIIOKEHNN B
MHCTPYMEHTAIBHOU  cpefe

VBA

Co3nanue MakpocoB U ¢pyHkuuil B VBA.
(Excel).

Co3nanue GpopMbl Ha IpUMepe
skoHOMHUYecKoi 3amaun B VBA (Excel).
Pexomenoyemvie ucmounuxu: [8.2]

Pabora ¢ yueOHoii
nuteparypoil. Pemenne
TUNOBBIX 331a4. Pa3bop
BOIIPOCOB I10 TEME
3aHsTHs. BelnonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJ0OMY 3aHSTHIO.




9. Onepaiuu ¢ MaTpUIIaMHU B
R, MS Excel

Anrebpa MaTpHIl, HMIIOPT, IKCIIOPT
mauabelX U3 R B MS Excel.

CoOcTBEeHHBIE 3HAYEHNS U COOCTBEHHBIE
BEeKTOPHI MaTpull. KBagparuuusie opMbl
(R).

Bexkrops! u aeiictBust Hag HUMU (B R, MS
Excel).

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

Pabota c yueOHOI
aureparypoii. Pemenune
TUTOBBIX 3a7a4. Pa3z6op
BOITPOCOB I10 TEME
3aHATUA. BeinonHenue
JOMAaIIHUX 3aJIaHUu K
KKJIOMY 3aHATHIO.

10. Pemenne  cucTeMBbl
JMHENHBIX ypaBHEHUU B R,
MS Excel.

Pemenne MaTpu4HbIX ypaBHEHUN
(MeTomom obpatHOi MaTpuIlsl, Kpamepa,
l'aycca (B R, MS Excel). Dxonomuxko-
MareMaThyeckas MoJeib
MeXoTpaciieBoro 0ananca (Moaenb
«3atpatsl-Brimyck»). Marpuunoe
ypaBHenue (B R, MS Excel).
I'paduueckuii MeToa perieHus 3aa4d
JAUHENHoro nporpammupoBanus (B R, MS
Excel).

Pexomenoyemvre ucmounuku. [8.1, 8.2,
84., 8.5]

PaGora ¢ yueOHoi
auTeparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelnoaHeHne
JOMAIITHUX 3a/IaHui K
KKJIOMY 3aHSITHIO.

11.Pemenne  mpuKIagHBIX
DKOHOMHUYECKHX 3a1ay B R,
MS Excel

JInneliHOEe MpOrpaMMHUpPOBAaHHE
(Cumruiekc-mMeTo, 3aaada o
MIPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a4a U
3amava o HazHaueHusx) (MS Excel).
Pexomenoyemvre ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHoI
nureparypoi. Pemenue
TUIIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelnonHenne
JIOMAIIHUX 3aIaHUM K
KaXKJIOMY 3aHSTHIO.

6. Ilepeuennb

Y4eOHO-MeTOANYeCKOro

CAMOCTOAATEIbHOM PA00THI 00Yy4alOUIUXCS 0 IMCHUIIMHE
K BHeayuTopHbIM (hopMam caMOCTOATENbHON pabOThl CTYIEHTOB OTHOCATCS:

o0ecnmeYeHus

JJISA

- IOATOTOBKA K CEMUHAPCKOMY 3aHATHIO;

- TOATOTOBKA K PELICHUIO U POBEPKE 33/1a4;

- HaMKMCaHWe KOHTPOJIbHOU PabOTHI;

- IOATOTOBKA K 3a4ETy.

Ha cemuHapckux 3aHATHSIX BCE CTYJIEHTHI JTOJKHBI IPUHUMATh AKTUBHOE y4acTHE
B 00CY)KJICHUU U3Y4aeMbIX BOIIPOCOB M YMETh JIEMOHCTPUPOBATH 3HAHUE MTPAKTUYECKOTO
Matepuana. [Ipu BBICTYyIUICHHH, CTyACHTaM HEOOXOIWMO apryMEHTHPOBAHO W3JiaraTh
CBOIO TIO3UIIMIO, TOAKPEIUISATh €€ KOHKPETHBIMU JIaHHBIMH, YMETh 00O00IIaTh,
apryMEHTUPOBATh U CUCTEMATU3UPOBATH CTATUCTUYECKUE TAHHBIE.

Ha  cemumHapckux  3aHATHSIX  TPENOJABATENb  MPOBEPSET
CaMOCTOSTEJIbHBIX 33/IaHUI ¥ Ka4€CTBO YCBOCHUS 3HAHUM.

BBITIOJTHCHHUC



6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AMCIHUIIAHBI, (OPMBbI BHEAYIUTOPHON CAMOCTOSATEIbHOI padoThI

Tabmuua S5—TeMmbl

AUCHUILIMHBI, HN3Y4YaCMBbIC

BHEAYJAUTOPHON CaMOCTOSTEIHHOU PabOTHI

BONPOCHl ¥ (POpMBI

HaunmeHoBaHHE TEM
(pa3nesioB) AUCUMIIIIMHbBI

Ilepeyens Bonpocos,
OTBOJHMMbIX Ha
CaMOCTOSITEIbHOE OCBOCHHE

DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

Beenenne B MS Excel

Jlormueckme GyHKIIUN.
OyHKIUU MIPOTHO3UPOBAHHUS
(POCT, TEHAEHLINA).
Brmaucnenne HayuCcIeHHH 110
BKJIaJaM n BBIIIJIAT 1O
KpeauTaM, IUIaH [OTalleHUs
KpeauTa.

— Pemrenue 3amau B MS Excel;

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

— U3y4eHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO TIUTEPATYPHBIX
HCTOYHHKOB;

- TIOJITOTOBKA K CEMUHAPCKUM U
MPaKTUYECKHUM 3aHSATHSM;

- BBIIIOJIHEHHE JTOMAIIIHUX 3aaHUM;

- BBIIIOJIHEHUE 3aJaHui

KOHTPOJIbHON PabOThI

Beenenne B R u RStudio

Tune! ganaelx B R u
MPOrpaMMHUPOBAHKUE TIEPEMEHHBIX,
JIOTUYECKHE KOHCTPYKIIUH U
YCIIOBHBIE ONIEPATOPHI B R;
crocoOrI uTeHus/3amucu B R
JAHHBIX Pa3TUYHBIX (POPMATOB.

— Pemrenne 3a7a4 B R;

— paboTa ¢ TEKCTOM JICKITUH, pa30oop
BOTIPOCOB I10 TEME 3aHSTHUS,

— U3y4EHUE PEKOMEHI0BAaHHBIX K
3aHSTHIO JINTEPATYPHBIX
HCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKHUM U
MPAKTUYECKUM 3aHSITHSIM;

- BBINIOJIHEHHUE JIOMAIIIHUX 33JaHUH;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJIbHON pabOThI

[Toctpoenue rpaduxos
¢ynkuuit B R, MS Excel

XapakTepucTUKu QyHKIIHI:
YETHOCTh U HEUETHOCTD,
MEPUOJUYHOCTbD,
MOHOTOHHOCTB,
OTrPaHUYEHHOCTb.

— Pemenune 3amau B R, MS Excel;

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

— U3Y4YEHHUE PEKOMEH/IOBAHHBIX K
3aHATHUIO IUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBINOJIHEHHE JOMAIIHUX 3aIaHUH;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIbHON pabOThI




Beruncnenue npeznena beckoneyHo MaJble U | — Pemenue 3ama4 B R, MS Excel;
¢ynkuuu B R, MS Excel 0ECKOHEUHO OosbIme
¢byakuun. IlepBwlii 1 BTOpOH
3amMey4aTelIbHbIE IPEIEbl.
HerepBIBHOCTB (byHKHHH B | — U3YYCHHEC PEKOMCHAOBAHHBIX K
Touke. Touku pa3pbiBa QyHKIUU. 3aHATHIO JINTCPATYPHBIX
VCTOYHUKOB;
- IOJArOTOBKA K CEMUHAPCKUM U
PaKTUYECKUM 3aHATUSAM;
- BBIIOJIHEHUE JOMAILIHUX 3aJJaHUN;
BBITIOJIHEHHE 33JaHUIMKOHTPOJIBHOM

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

paboThl
Brruncnenue mpon3BoaHON | D1acTUYHOCTh byHKIIUN — Pemrenue 3a1au B R, MS Excel;
bynKim B u CCHPUMEHCHHC. paboTa ¢ TEKCTOM JIEKIIMH, Pa3bop
Touke B R, MS Excel HauGonbmiee wu HauHMeHLmee BOIIPOCOB I10 TEME 3aHATHS,
3HAYEHUS HEMPEPHIBHON (YHKIIUU
— W3y4eHUE PEKOMCHIOBAHHBIX K
Ha OTpE3Ke.
3aHSITHIO JTIUTEPATYPHBIX
HUCTOYHUKOB;
- MOATOTOBKA K CEMHHAPCKUM
UTIPAKTUYECKUM 3aHITHSIM;
- BBITIOJIHCHUE JIOMAIITHUX 33/ 1aHHUIA;
- BBIIIOJIHEHUE 3aJaHui
KOHTPOJIbHON pabOThI
Yucnennoe HaxoxueHue | HeomnpejeneHHbld  MHTErpal. | — Pemenue 3anay B R, MS Excel;
OIIPEAEIIEHHOT O u| dopmyia Herotona -
o — paboTa ¢ TEKCTOM JIEKIUH, pa3doop
HECOOCTBEHHOTO JleitGHMIIA.

BOIIPOCOB I10 TEME 3aHATHS;
unrerpana B R, Excel

— U3Y4YEHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
WCTOYHHKOB;

- IOJArOTOBKA K CEMUHAPCKUM
UIPAKTUYECKUM 3aHATHSIM;

- BBIMTOJIHEHHUE JOMAIITHUX 3aaHUM;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Onepannn ¢ | Boruncienue yHKIWME | — Pemenne 3ama4d B R, MS Excel;
KOMILJIEKCHBIMHU YHUCIIAMHU U | KOMIUIEKCHOTO MIEPEMEHHOTO

pelieHre anredpanyecKux
ypaBHEHUH

— paboTa ¢ TEKCTOM JIEKIIH, pa3oop
BOITPOCOB T10 TEME 3aHATHSI;

— W3y4YEHHE PEKOMEHIOBAHHBIX K
3aHSATHUIO TUTEPATYPHBIX
HCTOYHUKOB;

- TOATOTOBKA K CEMUHAPCKUM U
MPaKTUYECKUM 3aHATHUSAM;

- BBIITOJTHEHME JJOMAITHUX 3aJJaHUMH;

- BBIIIOJIHEHUE 3aJaHUM

KOHTPOJILHOM paboTHI




OcHOBBI pa3paboTKu
IIPUIIOKEHUN B
MHCTPYMEHTAJILHOM cpejie
VBA

OcHoBrl s3bika Visual Basic for

Application. Pazpabotka
HOJIb30BATEIBCKUX  JHAIOTOBBIX
OKOH.

— Pemenue 3anau 8 R, MS Excel;

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

- U3yYCHUE PEKOMEHIOBAaHHBIX K

3aHSTHUIO JINTEPATYPHBIX

- MOATOTOBKA K CEMUHAPCKUM H
NPaKTUYCCKUM 3aHATHSIM;

- BBITIOJITHEHUE IOMAIIHUX 33JaHHI

Onepauuu ¢ MaTpuamu B
R, Excel

BekTopHoe npocTpancTso R".
JIunelinas 3aBUCHMOCTD
(HE3aBUCUMOCTD) CUCTEMBbI
BEKTOpOB. ba3zuc u pazmepHoCTh 7
BEKTOPHOT'O IIPOCTPAHCTBA.

— Pemenue 3amau B R, MS Excel;

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

— M3YYEHHE PCKOMEHIOBAHHBIX K
3aHATHIO JIUTEPATYPHBIX
HUCTOYHHUKOB,;

- IOATOTOBKA K CEMUHAPCKUM H
NPaKTUYCCKUM 3aHATHSIM;

- BBIIIOJIHEHUE JTOMAIIHHX 38 IaHHIA;

- BBIIIOJIHEHHUE 3aJaHUM KOHTPOJIbHOM

paboThI

Pemenne  cucremsl
JIMHEWHBIX ypaBHEHUH B R,
Excel.

CoOcTBeHHbIE 3HAUCHUS U
COOCTBEHHBIEBEKTOPHI
KBaJIpaTHBIX MATPHII.

— Pemenne 3agau 8 R, MS Excel;

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

— U3Y4YCHHC PCKOMCHIOBAHHBIX K
3aHATUIO JIMTCPATYPHBIX
HCTOYHUKOB,

- HOATOTOBKA K CCMUHAPCKUM U
IMMPAKTUYCCKUM 3aHATHUIM,

- BBIIIOJIHCHUEC AOMAIIITHUX SaHaHHﬁ;

— BBINIOJIHEHHE 33TaHUIKOHTPOJIBbHOM
paboThI

Pemenue npuknagspix
SKOHOMHYECKHUX 3a/1a4 B R,
Excel

HaxoxneHne 31acTH4HOCTH U
JIPYTUX IpeIebHbIX BETUYHH B
MUKpO3KOHOMHUKE. TpaHncniopTHas
3ajjaua, 3aJa4a O Ha3HAYCHMSIX.

— Pemenue 3amau B R, MS Excel;

— paboTa ¢ TEKCTOM JIEKIIH, pa30op
BOITPOCOB T10 TEME 3aHATHSI;

— U3Y4YCHHUE PEKOMEHI0BAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HUCTOYHHKOB;

- IIOJArOTOBKA K CEMUHAPCKUM U
MPAaKTUYECKUM 3aHATHSIM;

- BBINOJIHEHUE JOMAIIHUX 3aJJaHUN;

— BBINIOJIHEHUE 33JaHUHKOHTPOIBHON
paboTsl




6.2. IlepeuyeHb BONPOCOB, 3aJaHMii, TeM /I MNOATOTOBKH K TeKylIeMy
KOHTPOJII0

IIpumepsl 3ajaHUlI KOHTPOJIBHBIX PadoT

1. Kak pa6otator ¢unancoseie pynkiuu B Excel (IIC, BC, CTABKA, KIIEP,
[UIT u np.)? Kakoii cMBICT UMEIOT OHH U UX ApTyMEHTBI?
2. Kak noctpouts rpadux ¢pyukiuu B Excel/R?

3. Uro Takoe mpejaen YucIoBOH MOCIeI0BaTeIbHOCTH, Mpeaea (PYHKIIUN B TOUKE,
Ha OeckoHeyHocTH? Kak BBIYMCIUTH Mpenesl, MWCHOJb3ysl BBIUYUCIUTEIbHbBIC
BO3MOKkHOCTH Excel/R?

4. Yro Takoe acumnrora Tpaduka ¢yHkiuu? Kak HaWTH acHUMMOTOTHI
(ananutuyeckuu B Excel/R)?

5. UYro Takoe mpou3BoiHas GyHKIMK? Kak BEIYUCIUTH TPOU3BOIHYIO C TIOMOIIBIO
dbopmyi yuciaeHHoro auddepeHupoBanms?

6. Kakue (yHKIMM Ha3bIBalOTCSI MOHOTOHHBIMH Ha MPOMEXYTke? YUTo Takoe
TOYKa JIOKaJdbHOro »KcTpeMyma (yHkinuu? Kak wuccienoBaTh (QyHKIUIO Ha
MOHOTOHHOCTb UIKCTpEMYMBbI (aHanuTHuecku u B Excel/R)?

7. Kakue yHKIMM Ha3bIBAIOTCS BBIMYKIJIBIMUA U BOTHYTBIMH Ha IPOMEXKyTKe? YUTo
Takoe Touka neperuda pynkunn? Kak uccienoBars QyHKIHIO Ha BBITYKIOCTh U TOUKU
neperuda (ananurnyecku u B Excel/R)?

8. Uro Takoe HEONpEeNeNEHHBIM WHTErpall, ONPENCIEHHBIA HWHTErpal,
HecoOCTBeHHBIN MHTEerpan? Kak BIUUCIUTE ONpenenEéHHbIi/HecOOCTBEHHBI HHTETpal
B R?

9. Ilo xkakuM TmpaBuUjaM  BBINOJHAIOTCS  ONEpalMd  HaX  MaTpULaMu
(apudpmeTrnueckue, TpaHcionrpoBanue)? Uto Takoe oOpaTHash MaTpHIla U JUJIS KaKUX
MaTpul OHa cyuecTByeT? Kak BBIIIOJIHUTH CJOKEHHE, BBIYUTAHUE, YMHOXECHHE,
TPaHCIIOHMPOBAHWE U HAXOXJeHue oOpaTHoi Matpuiibl B Excel/R?

10. Yto Takoe ompenenutens maTpuipl? Kak HallTH onpenenurenb MaTpHULbL
B Excel/R?

11. YUto Takoe cucTteMa JWMHEWHBIX anreOpandeckux ypaBHeHUH? CKOJIBKO
PELIEHUI U B KaKuX cirydyasx oHa MoxkeT umerh? Kak pemmts CJIAY B Excel/R?
12. Kak pemnts matpuuHoe ypaBHeHue Buaa AX=B i XA=B B Excel/R?

13. Kak omnpenenensl JMHEHHbIE ONepalid HAJ apu(PMETHUECKUMU BEKTOpPaMH,
CKAJIIPHOE NIPOU3BEICHUE BEKTOPOB, MOJYJIb BEKTOPA, YroJl Mexay Bekropamu? Kak
BBITIOJIHUTD JINHEWHBIE OTlepallii, BBIYUCIUTD CKAJIIPHOE TPOU3BEACHUE, HAUTH MOTYJIb
BEKTOpA, HATH yroil Mexnay Bektopamu B Excel/R?

14. Yto Takoe coOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIE BEKTOpa MaTpuIlpl? Kak
HaNUTHCOOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOpa MaTpUIlbl B R?

15. YUro Takoe 3amaya JHMHEHHOTO mporpammupoBaHusa? Kak pemuTs 3amady
JMHEHOro nporpammupoBanus B Excel/R?

Ipumepwl 3a0anuiit KOHMPOJIbLHBIX padom



3aganus MOJKHO BBIOJHUTEH Kak B Excel, Tak u B R-studio
Ilpumep 1

1. TIpoBecTH MOJIHOE MCCIENOBAHUE U TOCTPOUTH rpaduk Gpyukmuu y = fx( ).
Haiitn Hambosbiiee ¥ HaMMEHbIIEe 3HaYeHUs (YHKIIUH Ha OTPE3KE [ 2-
;01

L e

2. TIpoBecTH MOJHOE UCCIEN0BAHUE U OCTPOUTH rpaduk Gpyukuuu y = f x( ).

y=3x*=5x+6

3. C nomomibto (PUHAHCOBBIX (GYHKIHUM OMPENeTUTh, KaKUM JIOJKHO OBITh
Ha4yaJIbHOE 3HAYCHHWE BKJIAJAa IPU CIEAYIOMHMX YCJIOBUAX: CPOK BKJaja
(Kmep)— 18 mecsnes, Oyaymee 3HaueHue Bkianga (bc) — 11 500 mommapos,
rojoBas npoueHTHas ctaBka (CraBka) — 12,5%. JlonoJHUTENBHBIE BIOKEHUS
U U3BIATUA HE TPOU3BOAATCS. [IpOLIEHTHI HAYUCISAIOTCA €XEKBAPTAJIBHO.
OTBeT 1aTh C ABYMs 3HAKaMU IOCJIE 3aMsTOM.

Ilpumep 2

1. 3BecTHO, UTO KOMITAHUSI OKa3bIBAET YCIYTH:
a=@3,71,-5-1,101,5,1,6,-5,1,-2,4,0),

b~ =(-4.2,1,-2,32,62,-4,-45-1,3,03,1),

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

JI1st uX BBIMIOJIHEHUS 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 ACSITEIHbHOCTH

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

MCIIOJIb30BAHO B KOMITAHWY TIPY BBITIOJTHEHUHM OCHOBHBIX 3a7a4. MI3BeCTHO, UTO JJ14
3TOr0 HAJO0 PEIIUTh CUCTEMY JIMHENHBIX YpaBHeHUH. OTBET JaliTe C TOYHOCTHIO A0 IBYX
3HAKOB IOCJIE 3aMsATOW. Pe3ynpTar mpoBepehTe.



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. J1J1s1 BBITIOTHEHUST ONITUMAIBHOTO OM3HEC-TIAHUPOBAHUS TPEOYETCS PEIINTh

MAaTPpHUIHOC YPABHCHHUC VI OTBICKAHUA MAaTPHUIIBI X o 3aJaHHBIM MaTpHullaM A, Bu

) (%) -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 BXOJ1a HA MTOPTaJl OPraHU3aluu

TpeOyeTCsl HAWTH C TOYHOCTBIO JI0 3 JCCATHUHBIX 3HAKOB COOCTBEHHBIC YMCIIA U
coOCTBEHHBIC BEKTOPHI MaTpullbl A. [IpoBepUTH 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 py06. Ha cpok 20 ner.

[IpouentHas ctaBka 11,75%. [leppuoanuHOCTh HAUUCIIEHUS — pa3 B KBapTall. Kakyto
CyMMY OCHOBHOTO JIOJITa KJIIMEHT BBITLJIATUT 3a MepBbie 9 siet u 3a 11-ii rox nepuoaa?




OTBET OKPYIJIUTE 10 KOMEEK.
6. JUJ1s BBIIOJTHEHMSI ONTUMAJIBHOTO OM3HEC-TITIAaHUPOBAHUS TPEOYETCS pELIUTh
CJIEYIOIIYIO 3aJ]a4y JIMHEHHOTO MPOrpaMMHUPOBAHUS:

f(xy,x,) = 10x; — 30x, - max

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

OneHka 3HaHUN CTYJIEHTOB OCYIIECTBIISETCS B OajylaX C y4ETOM OLIEHKH pabOTHI B
ceMecTpe (HanMcaHue JOMaIHEro TBOPUYECKOIO 33/IaHNs, ayIUTOPHBIX CAMOCTOSITENbHBIX
paboT ¥ JOMAIIHUX 33JIaHU, pEIEHUE 3a/1a4 U YYacTHE B O0CYKICHUSIX Ha IPAKTUYECKUX
3aHATHUSX U JIP.), OLIEHKH UTOTOBBIX 3HAHUH (10 pe3ysbTaTaM 3K3aMeHa) U B COOTBETCTBUU
¢ kpuTepusiMu OUHAHCOBOTO YHUBEPCUTETA PEAIU3YETCS CAEAYIOIIHNM 00pa3oMm:

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

Tabnuna 6 - DopMbl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M X OaJuibHas OICHKA

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

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

KOJINYECTBO 3aHATHH, MOCEIIaeMBbIX
CTYIACHTOM
AKTHBHOCTb TIpU  TIPOBEACHUU 13 Hoxunan, npezenrtanus — 10 6anios
ayJUTOPHBIX 3aHATHH HNudopmannonHoe coobuieHue — 5 6anos

VYyactue B 00cyxeHuu — 3 Oamnia

Kpartkoe BoicTyruienue — 1 6ami

Pemenne pacueTHbIX 3a7a4 — 1 Oamn
AKTUBHOCTh  TIpM  IPOBEAECHUU 10 [ToaroToBka mMarepuajoB M BBICTYIICHHE Ha
BHEAYJAUTOPHOU PabOTHI CTYJACHYECKMX Hay4YHBIX KOH(EpeHIUsX, B
NEeYaTHBIX HU3JaHHUAX, B TOM 4YHCIE H
YHuusepcurera - 10 6ayoB

CamocrosTenbHas paboTa cTyieHTa 10 BeimonHenne  JOMamiHero  TBOPYECKOTO
I10J1 pyKOBOJICTBOM IIPENOAABATEINS 3ananus — 10 6aynos

C nenbr0 CTUMYJMPOBAHUS CHCTEMATHYECKOW MOJATOTOBKM CTYIAEHTOB K
IIPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM 110 JUCLUILIMHE B TECYEHUE CEMECTPA BBOJUTCS
KOMIUIEKCHBIM TOAXOJ K OLEHKE, INOJy4aeMOW CTYAEHTaMH [0 HTOraM HW3Yy4YEHHs
JUCHUIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CHUCTEME OLICHKM 3HAaHWW CTYIEHTOB B
®unaHcoBoM yHuBepcutere AeictByeT 100-OamnbHasi cucTteMa OIEHKM 3HaHWM. DTO
03HA4aeT, YTO OLEHKA, M0JIy4aeMas 10 UTOraM NUCbMEHHON 3K3aMEHAI[MOHHOM paldoTHl,
COCTOHUT M3 ABYX YaCTEW: TEKYLIErOo KOHTPOJSA CTYIAEHTOB B CEMECTPE — MaKCUMaJlbHas



orierka 40 6ayuI0B U pe3yIbTaTOB MPOMEKYTOUYHON aTTECTAIIMA — MaKCUMaJIbHas OIEHKa
60 6asioB.

Texymuii KOHTpPOJb  OCYIIECTBIsIETCA B XOJe y4eOHOro nmporecca U
KOHCYJIbTUPOBAHUS CTYJCHTOB, 10 PE3YJIbTaTaM BBIMOJHEHUS CAMOCTOSITENIBHBIX paloT.
OcHOBHBIMU (hOpMAMH TEKYIIIETO KOHTPOJISI 3HAHUH SIBIISIOTCS:

— pelleHHe 3aJlady, TEeCTOB M UX OOCYXIEHHE C TOUYKH 3pEHUS YMEHUS
dbopMynMpoBaTh BBIBOJLI, BHOCHUTH PEKOMEHIAIIMM ¥ TMPUHAMATHh aJ[eKBaTHBIC
YIpaBICHYECKUE PEIICHUS;

— BBITIOJIHEHUE KOHTPOJBHBIX 3aJaHUN B 00CYXKICHUE PE3yIbTAaTOB;

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

Bropas cocTaBisioias oleHMBaeT YCTHBIN OTBET Ha 3a4€TE U HE MOKET IIPEBBIIIATh
60 6asIoB.

40 6a10B, OJIyYeHHBIE CTYJICHTOM B TEUEHHE CEMECTpPa, JOJIKHBI 03HAYaTh CAMYIO
BBICOKYIO XapaKTepUCTHKY €ro padboThl. Takoil 6aml mojy4aroT CTYJIEHThI, KOTOpbIE HA
MPAKTUYECKUX 3aHATUSAX CUCTEMATHYECKU IIOKA3bIBAIOT BBICOKHE PE3YIbTaThl MpU
ONpOcax, MPOSIBISAIOT aKTUBHOCTh MPU OOCYKICHUHM HM3y4aeMbIX MpoOJieM, B IMOJIHOM
00beMe BBITIOJIHSIOT YYEOHYIO TPOTPaMMy, HE UMEIOT MPOITYCKOB.

MakcuMmanbHas OIICHKAa OTBETa Ha 3adeTe oleHmBaeTcs B 60 OammoB. Kakaprit
BOIIPOC B OWJIETE MMEET CBOIO JIOIIO0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CJIOKHOCTH.
Hamnpumep, 3a nepBbIii TEOpETUUECKHI BOIIPOC MAKCUMAJILHO OIIEHUBAaETCs 15 6asios, 1Ba
CIIENYIONMX TEOPETHYECKUX BoIpoca oleHuBaroTcs no 10 OamwioB, 3amaya —
MaKCHUMaJIbHO 15 0ajioB U MATh TECTOB — M0 2 Oalijia KaAbld MPaBUIBLHO PEIICHHBIN
TECT.

bamnbHas cucrema arrecTauuu:

- cryaeHT, nomyduBmmi oT 50 mo 100 OGamioB, cuMTaeTCs aTTECTOBAHHBIM,
noxyuuBIuii ot 0 70 49 6aJI0B - HE ATTECTOBAHHBIM;

- CTyAeHT, nonyuyuBmuii oT 50 g0 69 OGanjoB, cyMTaeTCs aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

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

- cTyaeHT, noayuyuBmuii ot 86 g0 100 GamioB, cuuTaeTcs aTTECTOBAHHBIM Ha
«OTIIUYHOM.

Takum 00pa3om, €ciu CTYJEHT MO UTOTaM paboTHI B cemecTpe HabupaeT 21 Oam, a
M0 UTOTaM MUChbMEHHOU paboThl — 60 6amioB, TO 061Iast cymma 81 6ayT COOTBETCTBYET
OKOHYATEIBbHOM OIIEHKE 4 «XOPOIIO».

Ecnmu cTyneHT mojomien K sk3aMeHy ¢ olleHkoi () 6aiioB, To pu Oe3ympedyHoOM
KaueCTBE MMCbMEHHON K3aMEHAITMOHHON pa0OThl OH MOXKET MOJYYUTh UTOTOBYIO OIICHKY
Mo JaHHOW JUCHUIUIMHE TONbKO 60 0amuioB, 4YTO COOTBETCTBYET OIICHKE
«YJIOBJIETBOPUTEIILHOY.

O naHHOM TOAXOJIE K OIIEHKE 3HAaHWUW CTYACHTOB IpernojaaBaTeib WHPOpMHUpYET
CTyJICHTOB Ha II€PBOM CEMHUHApPCKOM (MpaKTUYECKOM) 3aHATuU. Ha mnocnennem
CEMHUHAPCKOM 3aHSITHUU CTYACHTaM COOOIIAaeTCsl OIICHKA, KOTOPYK) OHHU TMOJIy4aloT IO
uToraMm paboThl B CEMECTPE.

CTyAeHTBl MOTYT YJIYYIIUTh CBOIO OLIEHKY MO UTOraM pabOThl B CEMECTPE 3a CUET
OTpabOTKHU MPOMYIIEHHBIX 3aHITHI WU MOJTYYEHHBIX HEYIOBJIETBOPUTEIILHBIX OIIEHOK Ha



cemuHapax. Bwmecte ¢ Tem, Bce oOTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTAllMOHHBIE IHU B IIEPUOA HE O0Jiee ABYX KOHCYJIbTAIlMil ¢ MOMEHTA MOJIYYEHUS
OLICHKH «HEY/OBJIETBOPUTENIbHO» WJIM MpoIycKa 3aHATHH. Tonbko B ciaydae O0ie3HU
CTYJEHT MOXET 0TpadaThIBaTh MPOMYCKH B 00Jiee IO3THUE CPOKH.

OTpaboTKa NpOoIyCKOB, UMEBILIMX MECTO 10 IPUYMHE paOOThI CTYIEHTOB BO BPEMsI
3aHATUMN, HE TOIYCKAETCS.

7.@0oH OLEHOYHBIX CpeacTB 1Jifd NMPOBEIACHUS HpOMe)l(yTO‘IHOﬁ arTrecranmmmu
Oﬁy‘laIOHIHXCH o JTMCIOMIIJIMHE

7.1 IlepeyeHb KOMIIETEHIUI € YKa3aHHEM HHIMKATOPOB HX JOCTHUKEHUS] B
npouecce 0CBOCHUs 00pa3oBaTeIbHOM NIPOrPaMMBbI

HepequL KOMHGTGHHHﬁ, (bOpMI/IpyeMI)IX B IIpoIccCc OCBOCHUA AUCLHUIIINHEI,
COACPKHUTCA B pas3acliic 2 «Hepequb INIAHUPYCMBIX  PC3YJIbTATOB OCBOCHHA
O6pa3OBaT€HBHOﬁ IIporpaMmabl (HepequL KOMHGTGHHI/IfI) C YKa3aHUCM HHIAHUKATOPOB UX
AJOCTHKCHUA U INIAHUPYCMBIX PC3YJIbTATOB O6y‘-I€HI/I$I IO AU CHUILIIMHC) .

7.2. TunoBble KOHTPOJIbHBIC 3alaHUA WJIH UHBIC MaTE€pHUaJlbl, HGOﬁXOI[I/IMbIe
AJIA OHEHKHA MHIANKATOPOB TOCTUKCHUSA KOMHeTeHHHﬁ, yMeHl/Iﬁ Y 3HAHMM

HaumenoBanue I[Ipumepsl 3agaHuil /151 OLEHKH MHAMKATOPOB JO0CTUKEHHU S

KOMIIETeHIH i KOMIIeTeHIIu i
YK-4 1. Ucnosib3yeT 0CHOBHbIEC METO/BI M CPEACTBA MOJYYEeHUs,
CriocobHOCTb NpeacTaBJICHNs, XpAHEHHs U 00pad0TKH JaHHBIX.
HCIIOJIb30BaTh 3ananue 1.
IIPUKIIATHOE Coznate B Excel anekrpoHHyto Tabiuily, colepKallyro JaHHbIE O Kypce
MPOrPaMMHOE eBpo (EUR) 3a mocnegnuit mecs (3Ty nHGOpMAIIUIO MOKHO HAaWTH Ha
o0ecrieueHue npu opununansHoM caiite Coepbanka). IMmopTupoBath 3TH JaHHbIe B R B Bujie
pelieHnn oObekTa Tuna data.frame.




PO eCCHOHATBHBIX
3a1a4

2. JlemoHcTpupYeT BJiajeHHe NPo¢ecCHOHATbHBIMU MAKeTAMHU
NPUKJIATHBIX POrPaMM.

3ananue 2.
C nomorsio ¢puHaHCcOBBIX pyHKIMIA EXcel cocTaBUTh miaH morameHus
kpeauta B pazmepe 500 ToIc. pyo., B3saToro Ha 18 mecsues noa 16%
rOJIOBBIX (TIPOLIEHTHI HAYUCIIAIOTCS €XEMECSIYHO) U BO3BPAILIAEMOI0
pPaBHBIMU IJIaTE€KaMU B KOHIIE Ka)KJOTO MecsIa.

3. BbiOupaer Heo0X0aMMO€e NMPUKJIATHOE POrPaMMHOe
o0ecreyeHue B 3aBUCUMOCTH OT peliaeMoii 3a1a4un.
3ananmue 3.

3anans pextopa a = (3,2,~4,0,4,5,0,-3,4,—4) . 5=(-3,5,4,2,3,0,-1,4,-2.3) .
c= (0,0,4,-3,2,-5,6,—1,—4,1). BeraucauTs 3HaueHHe BEIPAKEHHS
?(EB)E 72(5,5)2% | a |Z—J B Excel mmu B R.

4. HWcnoab3yeT NPUKJIAAHOE IPOrPaMMHOe ofecrieuenne AJ1st

pelieHus] KOHKPETHBIX MPUKJIAIHBIX 32/1a4.

3amanmue 4.
Nmeercs msate 3amanuii - A, b, B, I', /1 - u msate pabotaukos — I, 11, 111,
IV, V - nns ux BemonHenus. B tabnuiie ykazana npuObLIb, KOTOPYIO
o0ecreunBaeT Kax/abli U3 paOOTHUKOB MIPH BBHIMOJIHEHUHU KaXKI0TO U3
3aIaHUMN.

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

Pacnipenenute 3amanus MexXay paOOTHUKaMH (OJTHO 3a/1laHUE
BBITIOJTHSIETCS OJTHUM YEJIOBEKOM) TaK, YTOOBI 0011asi MPpUOBLTH OT
BBITIOJTHEHHS 3a/1aHuii Oblta Hanboubiieil. B oTBeTe ykazath
HalJICHHYI0 HaOOJIBIITYIO TPUOBLIB.




[TKH-3

CrnocoGHOCTh
OCYIIECTBISATH cOOP,
00paboTKy U
CTaTUCTUYECKHUI aHaJIU3
JAHHBIX, IPUMEHSITh

1. leMOHCTpHUpYeT 3HAHUSI MATEMATHYECKHUX METO/10B,
NPUMEHsIEMbIX B MEHeIKMeHTe 3ajaHue S.
Haiitu B opurmansueix ucrouynukax (Hampumep, B PBK)
MH(OPMALIHIO O CTOUMOCTH MUHYTHI pEKJIaMbl Ha TEJIEBU3MOHHBIX
KaHajax BO BpeMs TpaHcisiuu UM mo ¢yroomy 3a mocnenaue 5
net. [Ipoananu3upoBath NoJydyeHHBIE JaHHbIE.

MaTeMaTU4CCKHUE [IpowsmrocTpupoBaTh NOTYyUYEHHBIE PE3YJIbTATHI AHArPaMMOM.
METO/BI JUIsI pEIICHUS
CTaHJapTHBIX 2. IlpuMmeHsieT MaTeMaTH4ecKHMe MeTOAbI W MOJEJU JJIf
npoeCCHOHANBHBIX 000CHOBAHMS NPUHATHS YIIPABJICHYECKUX PelIeHHI.
¢uHaHCOBO-
SKOHOMMYECKHUX 3a]a4, 3amanue 6.
UHTCPIPECTUPOBATH CTpyKTypHas MaTpuiia TOProBjIM TPEX CTPaH UMEET BH/I
MOJTYYCHHBIC PE3YIIbTAThI 0.3 0.2 0.5

A=[0.4 0.4 0.3

0,3 0.4 0,6

(“;j - moJIst TOProBOTO OIOPKETA, KOTOPYIO j-asi CTpaHa TpaTUT Ha
UMIIOPT TOBAPOB U3 i-0¥ cTpaHbl). OnpeaenuTs BO3MOKHBIE OI0[)KEThI
CTpaH, IPHU KOTOPBIX TOPTOBJIS OyneT cOaTaHCUPOBAHHOM
(6e3aeduUTHON) 17151 KaXKI0M U3 CTpaH.

3. Copaepxare/ibHO HHTePHPETUPYET Pe3YJabTaThl,
NPH UCNO0JIb30BAHUM MATEeMaTHYeCKUX Mo/eJIei.

IMOJIYy4Y€HHbIC

3ananme 7.
Kypc akunu B 2020 rogy coctaBiisii:
01.01.2020 142py6.  01.05.2020 154 pyG. 01.09.2020 166 pyG.
01.02.2020 145py6.  01.06.2020 155 pyé. 01.10.2020 166 py®.
01.03.2020 147py6.  01.07.2020 161 pyé. 01.11.2020 169 py®.
01.042020 151py6.  01.08.2020 165 py6. 01.12.2020 172 pys.

Ornpenenutp, KaKOW THI 3aBUCUMOCTH 00JIe€ TOYHO OTpPEIeseT
MOBE/ICHNE IIEHHON OyMaru — JIMHEHHBIN WIIN SKCTIOHEHIHABHBIH, U,
MIPUMEHUB COOTBETCTBYIONIYIO (DYHKIIHIO, PACCUUTATH
npennosaraeMbii Kype Ha 01.03.2021

Ilpumepovt munoesvix 3a0anuii

3adaua 1. C noMmouibio PUHAHCOBBIX (QYHKIMA OMpPENETuTh, KAKUM JOJIKHO OBIThH
HayaJbHOE 3HAUYCHHE BKJIAJa MPH CIEIYIOMUX YCIOBHIX: cpok Bkiaaa (Kmep) — 3,5
roma, oyaymee 3HadeHue Bkiaga (bc) — 21 500 mommapoB, romoBasi MPOICHTHAS
ctaBka (CtaBka) — 10%. JlonoaHUTENbHBIC BIOKEHUS U U3BATUS HE TIPOU3BOASTCS.
[IporieHTHI HayuCHAIOTCA MO TodyrogusM. OTBET JaTh C JABYMS 3HaKaMU IOCIIE
3aIATOM.

3aoaua 2. Ilnomaar mepBoro kpyra cocrtapisgeT 760, miomanb BTOPOTO Kpyra
coctraisier 20. C momombto uHCTpyMeHTa llonbop mapamerpa omnpeneiauTs BO
CKOJIBKO pa3 paJinyC MEepBOT0 Kpyra OTJIMYAETCS OT pajnyca BTOPOTo

3aoaua 3. HalitTu mepByr0 IPOU3BOJHYIO QYHKIIMU y=5xe* B Touke X = -1,5. OTBeT
PEICTaBUTh B BUJIE ACCATUYHON IpoOu ¢ TouHOCThIO 110 0.001.

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



1) opauHaty Touku nepecedenus rpaduka c ocsto Oy;
2) TOUKY JIOKQIBHOTO MUHUMYMA;
3) JIOKaJIbHBI MUHHMYM;

4) TOYKY JIOKQJTbHOTO MAaKCUMYMa; 5) JTIOKAJIbHBIM MaKCHMYM.
Bce oTBeThl mpeacTtaBUTh B BHUAE ACCATUUHOW Jpobu ¢ TouHocThio 70 0.001,
HaIpuMmep,

1.234.
3aodaua 5. I3BecTHA npeienbHasi TPOU3BOANUTEIIBHOCTD TPYAa

2500
In(L+100)"

b

MP(L)=

rae L — o0séM TpynosaTtpar. Haiitu 00BEM mipon3BoicTBa Mpu 00bEME Tpya03aTpar
Lo=80. OTBeT JaTh C TOYHOCTHIO J0 JABYX 3HAKOB MOCJIE 3aIsATOM.

3aodaua 6. Halitu BTOpYI0 NpOU3BOJIHYIO (DYHKIIMU B TOUKE X = -2. OTBET
IPENCTaBUTh B BUJIE AECATUYHOU poOu ¢ TouHOCThIO 110 0.001

V= f/xl —5x+6

3aoaua 7. Beraucnute nipeaen GyHkiuu , OTBET 3alUIINATE B BUJIC JISCATUIHOM JIp
00u ¢ Tounoctsio 10 0.001

i NAdx+9 -5
1111 :
x—4 Afx =2

3aoaua 8. Haiitu HamOoIbIIIeE ¥ HAUMEHBIIICE 3HAYCHUE (DYHKIIMA Ha OTpE3Ke |-
1;4]:

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

3aoaua 9. Dupma pemmuia B3ATh KpeauT pazmepom 600 000 pyOreii, moramarh
KOTOpPBIA (OCHOBHOU JOJT W MPOIEHThl) HAMEPEHA PaBHOMEPHBIMU ILIATEXKaMU B
KOHIIe Kaxaoro mecsna. OmpenenuTh €KEeMECSYHbIe BBIIUIATHI MO KPEIUTYy IS
Pa3HbIX MPOIEHTHBIX CTABOK M CPOKOB Moraiienus kpeauta (ot 5% 10 20% u ot 1 110
15 net, ucnonb3ys TabNMIly MOJICTAaHOBKH). B oTBeTe yka3aTh pasmep miarexa 3a 4-
bI TOJT ITPU NIPOLIEHTHOM cTaBke 12%.

3adauall. Jlansl maTpuilpl 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 NPEANPUATHSA BBIYUCISIOTCA 110 (hOpMyJIe

MC(q)=95-3¢-0.7¢°

, T1Ie ¢ — 00BEM IIPOU3BOACTBA, @ PUKCHUPOBAHHBIE
U3JIepKKU paBHbl FC=28. Bpruncauth 001IKe U3AEPKKH NPU 00bEME MPOU3BOICTBA
qo=4,1. OTBET JaTh C TOYHOCTHIO A0 JABYX 3HAKOB MOCJIE 3aISTOM.

3aoaua 12. JIns marpun uucineHHo peunTh (B Excel wim B R) marpuunoe
ypaBHEHUE U MPOBEPUTH PE3YJIbTAT, BHIIIOJHUB YMHOXEHUE MATPUI] UCXOIHON
3aJa4u: 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 KBagpaTuuHyo (HOpMYy K KaHOHHYECKOMY
BULy f = xX°+2y*+47%+6xy-4x7-8yz

3aoaua 15. J1aHbI 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 =(1,52,4,3,0,-4,-5,1,2,2,1)

Beruncnuth 3HaUCHUS BBIPAKECHUM:



1. 3a’+5b"
2. 2(ab)p =5lplra’3. (a,p) b= p)a—Ipp
3aoaua 16. ]I U3roTOBIEHUS ABYX BUAOB NPOoAYKIMU A u B ncnones3yrorcs tpu

Buza ceipbi 1, I, III. Pecypchl ceipbs, HOpMBI €10 pacxoaa Ha €IMHUILY TPOAYKIIMU
Y ToJly4aemasi IpuObLIb OT €UHULIBI TPOIYKIIMHU 3a/1aHbl B TAOJIHIIE

CeIpbe Hopwmel pacxona Pecypcri
A B
I 1 7 50
II 3 5 50
III 5 2 40
[1pubObLIL 40 20

Onpenenuts ONTUMAJIBHBIN IJIAH BBITYCKAa MPOAYKUHUHU U3 YCIOBUS MAKCUMU3AIUU
MpUOBLIH.

Teopemuueckue 60npocel 011 NOO20MOBKU K 3a4émam

1. Tabmuunsiii mpomeccop MS Excel. BBoa naHHbIX B GopMysl B sSUCHKH.
dopmartupoBanue. Jlnana3oHsl S4EEK.

2. IIpocTeie M CHOXHBIE MPOLICHTHI. BbIUKCIIEHNE HAYUCICHUN O BKJIaJaM U
BBITLJIAT IO KPEAUTAM, IIJIaH MTOTallleHUsI KPEINUTA.

3. Tumber pmanneix B R. IIporpammupoBaHue IE€PEMEHHBIX.

CoznaHuenonb30BaTeNbCKUX QYHKIUM.

4. Ywucnosbele PpyHKIMM U crocoObl ux 3aaanus. CpoiictBa pynkumil. ['padux
(byHKUIHU.

5. Ilpemen uucnoBoii  mocnepoBarenbHOCTH. [Ipemen  Qynkmum  Ha
OecKOHEYHOCTH UB Touke. CBOWMCTBA MPEIETIOB.

6. IlepBsliil 1 BTOpOI 3aMevaTeIbHbIN NPEIEIbI.

7. HenpepsiBHbIC QYHKIIMH U UX CBOMCTBA.

8. AcumnToTsl rpaduka GyHKIIUH.

9. IlpomwsBogHass wu  guddepennman GyHKIUA  OMHOW  TEPEMEHHOMU.
DNaCTUYHOCTb(YHKIIMHU U €€ IPUMEHEHHE.

10. ITpousBoanble U nUdPepeHIIralIbl BRICIIUX TOPSIKOB.

11. MoHoTOHHBIE  (YHKUHHU. JloxanbHbII DKCTPEMYM GyHKUIHUU.

Hccnenosanue
(YHKIUYA HA MOHOTOHHOCTb U SKCTPEMYMBI.

12. Beinykisie (BoruyTtbie) pynkuuu. Touku neperunda. MccnenoBanve pyHKmu
HaBBIMTYKJIOCTh U TOYKH TIeperuoa.

13. Haubombliee 1 HAMMEHbBIIIEE 3HAYCHUSI HETIPEPHIBHOM (DYHKIIMH HA OTPE3KE.

14. Heonpenenenubiii uaterpain. OCHOBHbIE METOAbl MHTETPUPOBAHUS: 3aMEHA
IIEPEMEHHOW, NHTETPUPOBAHUE 10 YACTSM.

15. Onpenenennsiii unterpan. ®opmyna Heiorona - Jleitbuuma u ee
npuMmeHnenue. HecoOCcTBeHHbIE HHTETPAIBI.



16. Marpunpl. Oneparun Hag matpuiiamu. Panr matpuisl. OOpaTHas MaTpuia.

17. Onpenenurens Matpulibl. CBOMCTBA U IPUMEHEHHUE ONPEICITUTEIICH.

18. Cucrembl JMHEWHBIX alreOpanyeckux ypaBHeHUW. Pemienwe cucrem
JMHENHBIX anreOpandyeckux ypaBHeHUU Merogam Kpamepa, oOpaTHON MaTpuilbl U
meTonoM ["aycca.

19. MHOXECTBO peIlIeHU CHUCTEMBbl JIMHEWHBIX ajreOpandecKkux
ypaBHeHU. O THOPOAHBIE U HEOTHOPOIHBIE CUCTEMBI.

20. Apudpmernueckue BEKTOPHl U JUHEHHBIC ONepanuu HajJ HUMH. BektopHoe
IIPOCTPAaHCTBO Rn.

21. JluneiiHast 3aBUCUMOCTh (HE3aBHCUMOCTH) CHCTEMBbI BEKTOPOB. basuc
UPa3MEPHOCTH JTUHEHHOTO pocTpancTBa. KoopanHaTel BeKTOpa B JaHHOM Oa3uce.

22. CkansipHoe mnpou3BeAeHHE BEKTOpOoB B Rn. JIIMHBI BEKTOPOB M yroj
MEXIYHUMH B Rn.

23. CoOcTBeHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPBI KBaJPATHBIX MaTPUL.

24. 3amayu JMHEHHOTO MPOTrPaMMHUPOBAHUS B HKOHOMHMKE: MUHUMU3ALMUA
pacxosoB, MakCUMM3alUsl MpuObUIM U [Jp.; TPAHCHOpPTHas 3ajada, 3ajada o
HA3HAYCHUSX.

Ilpumep ounema ona coauu 3auema.
®enepajbHOE rocy1apcTBEHHOE 00pa3oBaTe/ibHOe 0I0/1KeTHOe YUpeKIeHHe
BbICIIEro 00pa3oBaHus
«®unancoBblil yauBepcurtet npu [lpasureascree Poccniickoii @egepanmnm»
(SpocnaBckuii punuag PUHYHHBEPCUTETA)

Kadenpa «xoHOMMKa U PUHAHCHI»

JucnumiuHa «I{udpoBas MaremaTuka Ha s3bike R 1 Excely
Ounuan ApocaaBckuid

®opma oOyuenus OuHas

Cemectp 1 Hanpasnenue 38.03.01 «OxoHOMUKa»

[Ipoduns «PuHAHCH U yipaBieHHe (HUHAHCOBBIMU aKTHBAMU

BWJIET JJIAA CIAYH 3AYETA Nel

No Bompock! Ounera MakcuManbHbIi

n/n Oam1

1 Tabnuuneiii  mporieccop MS  Excel. BBox nanHbix u (opmyn B 30 6amnoB
suerikn.@opmatupoBanue. /[nana3oHsl ssyeek.

2 [IpocTele W CHOXHBIE NPOLEHTHL. BbIYNCIIEHHE HAYHUCIECHUN 10 30 6amioB
BKJIaJ]JaM MBBITLJIAT 110 KPEIUTaM, IJIaH MOTalleHus] KPeInuTa.

[ToaroroBun

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

«DKOHOMHKA U (PUHAHCHDY [Hara 2024 1.



7.3. CooTBeTCTBYWOIIME NPHUKA3bI, PACIOPSAKEHUSI PEKTOPaTa 0 KOHTPO.JIe

YPOBHSI OCBOCHHSI TUCIUIJIMH ¥ C()OPMUPOBAHHOCTH KOMIIETEHI[UI CTY/I€HTOB.
[Tpuka3z ot 01 okts6psa 2024 roga Ne2187/0 «O6 yrBepxknenuu llomoxxenus: o

POBEICHUH TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTHM W IPOMEKYTOYHOM arTecTalnuu

CTYJICHTOB, OOy4YaroIIMXCs M0 00pa30oBaTEIbHBIM MIPpOrpaMMaM BBICIIETO 00pa3oBaHUs B

duHaHCOBOM YHUBEPCUTETEY, pa3MelleHHbIN o CCBLIKE:

https://www.fa.ru/upload/iblock/845/yqw4viOgi21glvu9775bfm4rz6p19b0z/Prikaz-

2187 0-0t-01.10.2024.pdf

8.IlepeyeHb OCHOBHOM M [JONOJHUTEJBHOM Y4YeOHOH JHUTEpaTypbl,
HE00X0AMMOM /151 0CBOCHUS AMCUMUILIMHBI

OcHoBHas uTEpaTypa :

1. 3amamaeB, C.A. Marematuka Ha s3bike R: yueOnuk / C.A.
3aganaeB; @DunHaHcoBbIi  yHuBepcuTeT npu  [IpaBurenbctBe PO,
JlemapTamMeHT aHanuW3a JaHHBIX, MPUHATUSA peUIeHUH U (UHAHCOBBIX
texHonorud. — Mocka: IIpomererr, 2018. — 324 c. Tekcr
HernocpencteeHubid.- To xe.-URL : DbC: YHuBepcurerckas O0ubiInoTeka
onnaiiH : https://biblioclub.ru/index.php?page=book&id=494941 (mata
oOpamenusi:21.05.2021)

2. Marematuka B Excel: yueOnuk s By3oB / O.A.bawk,
J.B.bep3un, A.B.3onotaprok[u ap.|; nox pea T. JI. ®omuyeBoii. — Mockaa:
«IIpometeitn, 2019. — 229 c. — TeKCT : HENOCPEACTBEHHbIN

JlonmosiHUTEILHAS JIMTEpaTypa:

1. MeTonbl ONTUMAJbHBIX PELIIEHUHA B SKOHOMUKE U (PMHAHCaX.
[Ipaktukym: yuebHoenocobue / M.A. Anekcanaposa [u Ap.|; mox pen. B.M.
['onuapenko, B.FO. IlomoBa. MockBa: Kuopyc, 2016. — Tekcer :
HETIOCPEICTBEHHBIM. - To xKe. - 29bC BOOK.ru. URL:
https://www.book.ru/book/919200 (mata oOpamenus: 21.05.2021). - Tekcr
AJIEKTPOHHBIN.

2. CononosankoB A. C. Marematnka B skoHoMuke. Y.1: JIuneiinas

anrebpa, aHATUTUYECKasi TEOMETPUS U INHEWHOE MPOTpaMMHUpPOBaHUE: Y UeOHUK
st ctyn. skoHomud. crerl. By30B / A.C.ComomoBuukoB, B.A.babaiires,
A.B.bpaunos, N.I'.Illangpa - MockBa: ®@unancel u cratuctuka; MTHDOPA-M,
2003, 2005, 2006, 2007, 2011. - 384 c. TekcT: HeNOCPEICTBEHHBIM.
URL:http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics1.pdf (7aTa OOpallleHUs:
21.05.2021). - TekerT : 2NEKTPOHHBIN.

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 ¢. — Teker

HEIOCPEICTBEHHBIN. - To xKe - 1999.-
http://lpvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (z(aTa O6paHJ;eHI/I}I.
21.05.2021). - TekcT : 3JIEKTPOHHBIM.



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-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHeT», HEOOXOAUMBIX VISl OCBOCHH S JUCHMILIHHbBI

1. UadopmannonHO-00pa3zoBaTeIbHbIA MOpTaa OUHAHCOBOTO YHUBEPCUTETA MPH
[IpaButenscTBe Poccuiickoit @eaepannu http://portal.ufrf.ru/.

2. Caitt Kadeapbl nenapTaMeHTa MaTEeMaTUKH.

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

DnexTpoHHas 6ubmoTeka @uHaHcoBoro yauBepcuteta (3b) http://elib.fa.ru/

DnexktpoHHO-0ubnoTeunas cucreMa BOOK.RU http://www.book.ru

. DIIeKTPOHHO-6MOIMOTeuHas chcTeMa «Y HuBepeuTeTckas oubnmnorexa OHJIAH»

http://biblioclub.ru/

DeKTpoHHO-O0uOIMOoTeYHas cucteMa Znanium http://www.znanium.com

DeKTPOHHO-OUGIHOTe Has cicTeMa m3natenbcTsa «IOPAW T https://urait.ru/

8. DnexTpoHHO-OMOIMOTEeUHas cucTemMa u3gatenbeTa [Ipocnext
http://ebs.prospekt.org/books

9. DnexTpoHHO-OMONMMOTEUHAs cucTeMa u3atenbeTBa «Jlanby https://e.Janbook.com/

10.3nexTponHas 6ubanoreka Mznatensckoro goma «I'peGEeHHUKOBY
https://grebennikon.ru/

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

12.Hay4nast anexTpoHHas 6ubnuoteka elLibrary.ru http://elibrary.ru

13.HanmoHnanbHast 37eKTpoHHAs OnbmoTeka http://H30.pd/

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

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

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

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

18.ITaker 6a3 manubix kommanuu EBSCO Publishing, xpymueitiero arperaropa
HayYHBIXPECYPCOB BEAYIIMX U3AAaTENIbCTB Mupa http://search.ebscohost.com

19.9nexTpoHHbIe MPOAYKTHI M3aaTenbCcTBa Elsevier http://www.sciencedirect.com

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

21.NudopmarmonHo-ananutrdeckas 6aza nanasix EMIS Global
https://www.emis.com/php/companies/overview/index

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

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

24 . Konnekuus HAy4YHBIX ’KYpHaJOB Oxford University Press
https://academic.oup.com/journals/

G

N

25.ProQuest: ba3a nanubix Business Ebook Subscription na mnargopme Ebook Central
https://search.proquest.com/

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

27.ba3a nanubix RUSLANA komnanuu Bureau van Dijk https://ruslana.bvdep.com/

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

29.2nexTpoHHas KOJUICKIIUS KHUT U3aTeabcTBa Springer: Springer eBooks
http://link.springer.com/

30.nTepakTuBHas (uHaHcoBas nH(OpMAIMOHHAs cucTeMa koMmmanuu Bloomberg


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.Cucrema Thomson Reuters Eikon

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

33.MaccoBbIfi OTKPBITHI OHIAWH-Kypc/crienmanu3anus «Microsoft Professional
Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-
professional-program-data-science#edx-product-discovery-cards

34.MaccoBblil OTKPBITHIN OHJAMH-Kypc/cnenuanu3anus «MamuaHoe o0ydeHne u
aHa3 JTAHHBIX» / M®OTU u Slanexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBblii OTKPBITBIN OHJIAWH-Kypc/cnenuanu3anus “‘Recommender Systems™/
University of Minnesota —
https://www.coursera.org/specializations/recommender-systems

36.MaccoBblii OTKpBITBIM OHIIaWH-Kypc/cnienuanu3amus “‘Machine Learning”/

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

37.1IpodeccuonanbHbIi pecypce o MAIIMHHOMY 00yYeHHIO. -
https://stackoverflow.com

38.IIpodeccrnonanbHbIN pecypc 1o MalTUHHOMY O0Oy4EHHIO. -

https://stackexchange.com

10. MeToandeckne YKazaHusl AJist oﬁyqamumxcsl 0 OCBOCHHIO JUCIUIIIMHBI

HaumenoBanue T'on MecToHaxoxIeHHEe MaTepHraa
METOJIUYECKUX MaTepPHAIIOB YTBEPXK]T (ccpuika Ha caift (hunmana)
JUIST OOyJarOIIIXCS eHUs
Mopo3zos U.A. Meronuueckue https://cloud.mail.ru/public/CnoV/cYBRvyAHR

PEKOMEHIAINH TI0 BBHITTOTHEHUIO
KOHTPOJIHOU pabOThI 1O AUCIUTUINHE
«IIudporas maremaTHKa Ha s3b1Ke R 1 2025
Excel» ms cTyieHTOB, 00y4YaromuXxcs
0 HAIPABIEHUIO TIOJATOTOBKH
38.03.01 «3xoHOMUKAY.

[Tpuxa3 OuHYHUBEpCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6bqb0k016jz0
14.05.2021 r. Ne 1040/0 «O6 1c429ylcv5x35ey3/Prikaz- -1040 o-ot-
YTBEPKIIEHUU METOANYECKUX 11.05.2021.PDF

PEKOMEH AL 1O MIIaHUPOBAHUIO U
OpraHu3alMK BHEAYIUTOPHOU
CaMOCTOSITETFHON PaOOTHI CTYIEHTOB
1o 00pa3oBaTeIbHBIM IPOrpaMMam
OakanaBpuaTa U MaruCTpaTyphl
DUHAHCOBOM YHUBEPCUTETEN

11.Ilepeyenr UWHPOPMALMOHHBIX TEXHOJOTMH, WCNOJIb3yeMbIX MpPHU
OCYLIEeCTBJICHMH 00pa30BaTeJLHOr0 Ipouecca M0 JMCHUILIMHE, BKJOYasf
nepeyeHb HEO0XOAUMOI0 MNPOIPAMMHOIO obOecrnedyeHUss U HMHEOPOPMANUOHHBIX
CIIPABOYHBIX CHCTEM

10.1.KoMmieKT TUIEH3MOHHOTO TPOTPAMMHOT0 00ECTICUCHHUS:
Windows, Microsoft Office; Excel


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

AntuBupyc ESET Endpoint Security.

11.2 CoBpemeHHbIE npodeccuoHallbHbIe 0a3bl JaHHBIX U
MH(GOPMAITMOHHBIECTIPABOYHBIE CUCTEMBI:
HNupopmaninoHHO-TIpaBOBas cucreMa «Koncynbrant
[Tnrocy; MadopmarmonHo-npaBoBasi cucrema «l apanty;
DneKTpoHHas SHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMIUIEKCHOTO ~ PAcKpbITHs  WH(OpMaLUu
«CKPUH» -http://www.skrin.ru
11.3.CepTudunmrpoBaHHbIe MpOrpaMMHBIE M amlapaTHbIE CPEJICTBA

3amUTEl  THGOPMAIMH — HE TIPETyCMOTPEHO
11.4.Microsoft Azure (Cortana Intelligence Suite)
11.5.LensKit (Tpe0Gyetcs noaaepkka Java)
11.6.Python/R

12.0nucanue MaTepHaIbHO-TEXHHMYECKON 0a3bl, HeOOXOAUMOM JJIst
OCyIIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

MartepuanbHo-TexHUUecKkasi 0a3a, KOTOpod pacronaraer SpociaBckuil ¢uiman
OUHYHUBEPCUTETA: AyAUTOPHBIN (POH]I, KOMITBIOTEPHBIE KJIACCHI U JIP.

JIeKIIMOHHBIE MW TPAKTUYECKUE 3aHATHUS TPOBOJATCS B MYJITUMEIUITHBIX
aynuTopusix (pumana, a Takke B 000py/I0BaHHBIX KOMIIBIOTEPAMU U MYJIbTUMETUUHBIM
000pyIOBaHUEM KJlaccax.

[Tpodeccopcko-nenaroruaecKkuii COCTaB 3HAKOMUTCS c MICUXO0JIOTO-
(bU3UO0IOTHYECKUMU OCOOCHHOCTAMH 00YYAIOIIMXCS MHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3710pOBbs. [Ipr HEOOXOIUMOCTH OCYIIECTBISCTCS JIOMOJHUTEIbHAS
MOJACP)KKa TMPEeNojaBaHusl ThHIOTOPAMH, TICHUXO0JIOTAaMHU, COUUAIBHBIMU DPaOOTHHKAMH,
POIIEIIIMMH MOJITOTOBKY ACCUCTEHTaAMHU.

B cooTBercTBHM C MeETOAMYECKMMHU pekoMeHaarusMu MuHoOpHayku Poccun
(yrBepxaensl 08.04.2014 No AK-44/058BH) B Kypce NpEHINoiaraercs HCIOIb30BaTh
COIMAIbHO-aKTUBHBIE M pedJICKCUBHBIE  METOJbI  OOY4YEHUs,  TEXHOJIOTHHU
COIIMOKYJIBTYPHOM peadWiIuTaiuu C 1eJIbl0 OKa3aHWs TIOMOIM B YCTaHOBIICHUU
MOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JPYTMMHU CTYAEHTAMH, CO3JaHUU
KOM(OPTHOTO TICHUXOJOTUYECKOTO KiIMMara B cTyleHuyeckoi rpymme. [logbop wu
pa3paboTka y4eOHbIX MAaTEpPUATIOB MPOU3BOJATCS C yUETOM IPEIOCTaBICHUS MaTepHala B
pazuuHbIX (dopmax: ayaualbHOW, BHU3yaJIbHOM, C HCMOJb30BAHUEM CIHEIMATbHBIX
TEXHUYECKUX CPEJICTB U MH(OPMAIIMOHHBIX CUCTEM.

OcBoenue auciumumabl Jaunamu ¢ OB3 ocyiecTBisiercs ¢ HUCMOIb30BAHUEM
CpencTB 00y4yeHuss OOLIEro M CHEHMATbHOIO Ha3HAauyeHUsl (IEePCOHAIBHOTO W
KOJIJIEKTUBHOTO UCITIOJIb30BaHUS). MarepuanbHO-TEXHUYECKOE oOecrieueHue
MpeaycMaTpuBaeT MPUCIIOCOOJICHHE ayuTOopuil K Hyxaam juit ¢ OB3.

dopma MPOBEJICHUS aTTECTAllUU JJI CTYACHTOB-WHBAIUAOB YCTAHABJIMBACTCS C
Y4e€TOM HHAMBHIyaJbHBIX Mcuxodusnueckux ocodeHHocrteit. Jns ctynentoB ¢ OB3
MpeayCMaTpUBaeTCs TOCTYITHAS (hopMa MPEOCTABICHMS 3aJaHU OTICHOYHBIX CPEJCTB, a
MMEHHO:


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

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

— B II€YaTHOM (opme WK 3IEKTPOHHOM (opMe C YBEIWYEHHBIM HIPU(TOM U
KOHTPACTHOCTBIO (U151 JIML] C HAPYIICHUAMH CIIyXa, Peuu, 3peHHUs);

— METOJIOM YTEHMSI aCCUCTEHTOM 3a/laHusl BCIIYX (IS JIUL C HAPYLIECHUSIMU 3pEHUST).

CryzneHTam ¢ MHBAJIMJHOCTBIO YBEIMYMBAETCS BPEMsI Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIPOCHL. Il TaKUX CTYJEHTOB IpenycMaTpUBaeTCs JOCTyIHas ¢opMma
MPEA0CTABIICHUS OTBETOB Ha 3aJJaHUsl, @ UMEHHO:

— NUCBMEHHO Ha Oymare wid HaOOpOM OTBETOB HAa KOMIbIOTEpE (I JIMAL C
HapyILIEHUSMH CITyXa, peUn);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA
(m71s M1 ¢ HAPYIIEHUSIMU OTIOPHO-JBUTaTENBHOTO aIIapaTa);

— YCTHO (/7151 JIUL] C HAPYIICHUSIMU 3PEHUS, OTIOPHO-/IBUTAaTEIBHOTO aNIapara).

[Ipu HeoOxoaumocTu [uisi OOydYaroOLIUMXCsl C HHBAJUAHOCTBIO IpoLEeaypa
OLICHHMBAHUS PE3yJbTAaTOB 00YUEHHSI MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.



