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1. HaumeHoBaHue TUCHUNIMHBI
b.1.1.2.3. «Iludposas maTemarnka Ha s3bike R 1 Excel».

2. IlepeueHb mNJIaHMPYeMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeJbHOM
nporpamMmsl (mepevyeHb KOMIIETEHIUI) ¢ yKa3aHHeM MHAUKATOPOB UX JOCTUKEHUS U
IUVIAHUPYEMBbIX Pe3yJ1bTATOB 00y4eHHs 10 JUCHHUILJINHE

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

Tabmuna 1 — CtpyKkTypa miIaHupyeMbIX pe3yIbTaTOB OOYUCHHS 10 JUCITUTUIHHE

Pe3ynbrarel 00yueHus (yMEHUS U

HSKOHOMHYECKUX 3a7ad
B TpodeccuoHaIbHON
o0JacTu.

WNHpukaTopsl N
Kon HaumenoBanue 3HaHUs ), COOTHECEHHBIE C
JOCTHOKEHUS
KOMIICTCHIINU KOMIICTCHIINU KOMHCTGHL{I/IHMI/I/ HHIUKaTOpaMn
KOMIICTCHIINU
JOCTHOKEHUS] KOMIICTCHIIUU
ITIKH-3 Cnoco6HOCTD 1. [IpoBoaut cbop, | 3HaTh MeTOnBI cOOpa, 00pabOTKU M
OCYIIECTBIISTh 00paboTKy U | CTaTUCTHYECKOI'O aHAJIN3a JAHHBIX JIJIS
cbop, 0OpabOTKy W | CTAaTHCTHYECKUU penieHuss (HPUHAHCOBO-IKOHOMHYECKUX
CTaTUCTHYCCKHIM aHalM3 JIaHHBIX JUIS | 3a/1ad.
aHaImn3 JAHHBIX, | pelIeHuss (UHAHCOBO- | YMeThb HCIOJNB30BaTh METOMABI cOopa,
MIPUMEHSTh IKOHOMHYECKUX 00pabOTKH CTATUCTUYECKOTO JaHHBIX
MaTEMATUYCCKHUEC 3aJa4. JIIA peicHuA (I)I/IHaHCOBO-
METOJIbI ISt HYKOHOMHUYECKHUX 3a]1a4.
peleHus 2. dopmynupyer 3HaTh  METOJABl  MaTeMaTHYECKHX
CTaHJApTHBIX MaTeMaTHYCCKUE MOCTaHOBOK YKOHOMUYECKHUX 3a]1a4.
po(ECCHOHATBHBIX | [TOCTAHOBKHU YMmerh UCTIOJIb30BATh METO/IbI
(buHaHCOBO- (uHAHCOBO MaTeMaTHYECKUX ¢dbuHaHCOBO-
HKOHOMHYECKUX HKOHOMHYECKUX HYKOHOMHUYECKHUX 3a/1a4.
3ajad, 3aja4, MEPeXOAUT OT
UHTEPIPETHUPOBATh | SKOHOMHUYECKHUX
MOJTyYEeHHbIE MOCTAHOBOK 3aJa4 K
pe3yIbTaTHI. MaTeMaTHIEeCKUM
MOJIEJISIM.
3. CucrtemHo 3HaTh MaTeMaTHYeCKHEe METOAbl U
MOAXOIUT K BBIOOPY | MHGOPMAIIMOHHBIE TEXHOJOTMM IS
MaTeMaTUYECKUX pelieHrns KOHKPETHbIX (PUHAHCOBO-
METOIOB U | SKOHOMHYECKHX 3a1au B
MH(OPMALIMOHHBIX npodeccuoHanbHOM 001acTH.
TEXHOJIOTH it | YMeThb UCIIOJIb30BaTh
pEeIICHUA KOHKPETHBIX | MAaTCMAaTHUYCCKUC METOAbI n
¢uHaHCOBO- MH()OPMALIMOHHBIE TEXHOJOTUU  JUIS

pelleHns  KOHKPETHBIX (UHAHCOBO-
HKOHOMHYECKUX 3aja4 B
npodeccnoHanbHOM 00J1acTH.

4, AHanuzupyer
PE3YNbTATHI
WCCIIEIOBaHHS
MaTeMaTHYeCKHIX
Mojenei (UHAHCOBO-
SKOHOMHYECKUX 3a]1ad
W JermaeT Ha o HX
OCHOBaHUU
KOJMYECTBEHHBIE U

3HaTh METOJBl aHAIM3a PE3YJIBTATOB
HCCIIeJOBaHUS MaTeMaTHYECKUX
Mozene (HUHAHCOBO-DKOHOMHYECKUX
3aj1ad4.

YMeTh UCIIONB30BaTh METOAEI aHAIN3Aa
pe3yJIbTaTOB HCCIIeIOBaHUS
MaTeMaTHYEeCKUX Mojenen
(hMHAHCOBO-PKOHOMUYECKHUX 3a/1a4.




Ka4C€CTBCHHBIC

BJIaJACHUC

BBIBOJIBI 51
PEKOMEHIalUH o

MPUHATHIO

(huHAHCOBO-

SKOHOMUYECKHUX

peLIeHUH.

VK4 CnocoOHOCTh 1. Ucnons3yer 3HATh OCHOBHBIE METOJbI U CPEJICTBA
HCIIOIL30BaTh OCHOBHBIE METOIbI M | HOTYYEHHs, IPEACTABICHUS, XPAHEHHUs
MIPUKJIATHOE cpeicTBa  TmonydeHHs, | U OOpabOTKH JaHHBIX.

MpOrpaMMHOE TIpe/ICTaBIICHHUS, YMmerh OCHOBHBIE METOABI U
obecrnieucHUe IIPU | xpaHeHUs] © 00pabOTKK | CPEACTBA IOJIYYCHUS, NPEACTaBICHUA,
pereHuu JTAHHBIX. XpaHeHUs1 U 00pabOTKHU NaHHBIX.
NPOpECCHOHANBHBIX |9 JleMoHCcTpupyer | 3HATh  NMPOMECCHOHANBHBIE  IAKETHI
3a1a4

IPUKJIAJHBIX IPOTPAMM.

npoeCCUOHATLHBIMU YMmerh UCTIOJIb30BATh
naKeTaMd HPUKIAJHBIX | NPO(ECCHOHATBHBIE TIAKEThI
pOrpaMMm. NPUKJIAJIHBIX TIPOTPAMM.

3. Bribupaer 3HaTh [pHUKJIAJHOE IPOrpPaMMHOE
HE00X0IMMOe obecrieueHne B 3aBUCUMOCTH
IPHMKIIaTHOE OTpelaeMoil 3a1auu.

IPOrpaMMHOE YMeTb HCMONB30BaTh MPHUKIATHOE
oOecreucHue B | TMPOTPaMMHOE obecneueHue B
3aBUCUMOCTH OT | 3aBHCUMOCTH peIIaeMOn 3aJa4u.
pelaeMoii 3a1auu.

4, Hcnons3yeT 3HaTh [PHUKJIAIHOE IPOrpaMMHOE
IPHKIIaTHOE oOecrnieueHue TUISt pelIeHus
IIpOrpaMMHOEC KOHKPCTHBIX NPUKIIAJHBIX 3a/1a4.
obecrieueHue i | YMeTh  HCIOJb30BaTh  MPHUKIIATHOE
pellleHHsl KOHKPETHhHIX | MPOTpamMMHOe  obecrieueHne  uis

MMPUKJIAAHBIX 3a1a4.

peIICHNA KOHKPCTHBIX MPHUKIAAHBIX
3aaad.

3. MecTo IUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucrumnaa «{udposas matremaTka Ha si3pike R u Excel» otHocutcs x [ukiy
MaTeMaTUKHU U HHOOpMaTUKU HarmpaBieHus moaArotoBku 38.03.01 «DxoHOMHKaY (11 BCeX

00pa3oBaTeNbHBIX IPOTPamMM).
B nmpouecce wu3yuenus

JIUCIUATUIAHBI

MMPOUCXOAHUT OBJIAJCHUC OCHOBHBIMH

MaTEMaTUYECKUMH TOHATUSAMU, HEOOXOAUMBIMU ISl (HOPMUPOBaHUS TPO(PECCHOHATBHBIX
KOMIIETEHIMA BBIMYCKHMKA HAaNpaBJeHUS «JKOHOMHMKAa», U OCBOEHUE HWHCTPYMEHTOB
pELIECHNs] TPUKIATHBIX MATEMAaTHUYECKUX 3a/1ad C MCIOJIb30BAHHEM BBIYMCIUTEIBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHM. [Ipu 3TOM CTyIEHTHI MPUOOPETAIOT OMBIT MPUMEHEHUS
M3y4aeMbIX TEXHOJOTHM B MPAKTUYECKHX 3a/1a4ax, CBSA3aHHBIX C CAMOCTOSITEIbHBIM
IIOMCKOM, OOpabOTKOW, aHalM30M, OLEHKOM W HHTepHpeTanueil mnpodeccrnoHalbHOM
uHpopmaiuu 0 GyHKIHMOHUPOBAHUU PA3JIMYHBIX PHIHKOB U MHBIX 9KOHOMHUYECKUX CUCTEM;
OCYILECTBIIATh YYETHYI0, PACUETHO-aHAINTUYECKYI0 U KOHTPOJIBHYIO JESTEIBbHOCTh IIPU




000CHOBaHUU W UCIIOJIHEHUM YIPaBICHUYECKUX, a TaKkke (PUHAHCOBO-PKOHOMUYECKUX
penieHuii Ha MUKPOYPOBHE.

4. O0beM TUCHUILUIMHBI (MOAYJISI) B 3a4€THBIX €MHUIIAX M B aKaJeMUYeCKHUX
yacax ¢ BblJIeJIeHueM 00beMa ayIuTOPHOM (JIEKIIMH, CEMUHAPBI) U CAMOCTOSITEJIbHOM
padoThl 00yuarimxcs (B ceMecTpe, B CeCCHIO)

TEI6J'II/II_[a 2 — O0BeM JUCHUIIIINHBI B 3a4CTHBIX CAMHHUIAX U aKaACMHNYCCKHUX dacax

N Bcero Cemectp Cemectp
Bun yueOHo# padoThl o
(B3/emn (MoayJab) 1 (MoayJb) 2
AUCHUILINHE
Jacax) B (4acax) B (4acax)
Ilepe3auér 2 3.e./72 4.
OO0mas Tpy10EMKOCTh THCIIUIITHHBI 23.e./72 4. 36 36
Konmaxkmmuas paboma — Ayoumopnsie 32 16 16
3anamus
Jlexyuu
Cemunapul, npaxmuyeckue 3aHsmus 32 16 16
Camocmosmenvnas paboma 40 20 20
Bun Texyiero KoHTpois Kontponsnas | KontponbHas
pabora pabora
Buj npomexyTouHOM arTecTauuu 3auer 3auer

5. Conpep:xkanue JUCUUILIMHBI, CTPYKTYPUPOBAaHHOEe MO TeMaMm (pa3gejiam)
AMCHHUILUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUYEeCKHX 4acax) U BUJI0B Y4eOHBIX
3aHATHN

5.1. Conep:kaHue TUCUUIJIMHBI

Tema 1. Beeoenue ¢ MS Excel

Tabnuunsiii mporieccop MS Excel; nmousitust kauru, nucta, sueiiku B MS Excel;
aapecanus ¥ popMaTUPOBAHUE TUCCK; MAHUITYJISIUMU C AUATa30HAMU SYEEK; TUITbI JAaHHBIX,
BBOJI IaHHBIX U (POPMYJT B STYEHKH; TOJO0P MapaMeTpa, OpraHu3aIusl CChIJIOK.

Berpoennbie Gynkimu MS Excel m ux nmpumenenue. DieMeHTapHbIC (DYHKIIUH.
Jlornyeckue pynkiun. Oynkuun nporunosupoBanus (POCT, TEHAEHIUA). Oyukiuu
MOMCKAa TaHHBIX B HEKoTOpoM auanaszone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cnoxubie nporeHTsl. GunancoBbie Ppyukiuu. (I1C, BC, IUIT, CTABKA,
KITEP), BelunciieHre HAUMCICHUH 1O BKJIaJaM M BBITIIAT 10 KpeAUTaMm, TIJIaH MoranieHus
KpeauTa.

CBoiHbIE TaOIUIIBI, KOHCONUIALMSA, (PUIBTP, PACIIMPEHHBIN QuibTp, GyHkuuu b/

Tema 2. Beeoenue ¢ R u RStudio

YcranoBka R wm RStudio; ommcanue koHcoabHOro uHTepdeiica; 3arpyska u
akTuBanms 6ubimotek R; Trrel JaHHBIX B R 1 mporpaMMupoBaHue epeMEeHHBIX; 0a30BbIE
MaTematuueckue ¢GyHkuud B R; coszmanme monp3oBarenbckux QyHKIuA B R wu
MOJKITIOYEHUE TI0JIb30BATEIILCKUX OMOJIMOTEK; JIOTHYECKHE KOHCTPYKIUU W YCJIOBHBIC
orepaTopsl B R; criocoOb! uteHus/3anucu B R JaHHBIX pa3IudHbIX (HOpMaTOB.

Tema 3. Illocmpoenue zpaghuxos hynxyuir ¢ R, MS Excel.



UucnoBsie GYHKIIMHM WX CBOMCTBA U criocoObI 3ananus. ['paduk Gpyakumnu. CrnoxHas
U oOparHas QYHKIUH. XapakTEepUCTUKH (YHKIUNA: HYETHOCTh W HEYETHOCTD,
NIEPUOAMYHOCTh, MOHOTOHHOCTbD, OTPAaHUYEHHOCTb.
Tema 4. Boiuucnenue npeoena ghynxkyuu 6 R, MS Excel.

[Ipenen uncnoBoit nocnenoatensHocTh. [Ipeaen Gpynkunn Ha 0ECKOHEYHOCTH U B
Touke. OTHOCTOpOHHUE TIpeiesibl. beckoHeuHO Masbie 1 0eCKOHEUHO O0bIIe PYHKIUH.
[IepBbIit 1 BTOPOM 3aMeUaTEIIbHbIE PEAETBI.

HenpepoiBHOCT (hyHKIIMU B Touke. Touku pa3pbiBa GpyHkimu. CBoiicTBa HyHKIINIA,

HEIPEPHIBHBIX HA OTpe3Ke.  ACUMNTOTHI I'paduka GyHKIUU.

Tema 5. Bortuucnenue npouseoonou gpynxkyuu 6 mouxe 6 R, MS Excel

[IpousBoanas u auddepeHuran (GyHKIUH OJHOW MEPEMEHHON. DIIaCTUYHOCTb
byHKIIMYU U ee mpuMeHeHue. [[pou3BoHbIE BBICIITUX MOPSIKOB.

JlokanpHbI 3KCTpeMyM GyHKIMHA. Bpimykible (BorHytbie) (yHKIuu. Touku
neperuda. O61m1as cxema uccienoBanus GyHKIUU U TOCTpoeHus ee rpaduka. Hanbosnbiee
U HauMEHbIIIee 3HaYCHUsI HEMPEPbIBHON (YHKIIMU HA OTPE3KE.

Tema 6. Yucnennoe naxosrcoenue onpeoeneHnozo u Hecoocmeennozo unmezpana é R,
Excel

Heonpenenennpii uaterpan. Onpenenennbii uHTerpain. @opmyna Herotona

Jleiionuia. HecoOcTBEeHHBIE MHTETPATTBI.

Tema 1. Onepayuu c KOMRIAEKCHLIMU YUCIAMU U PeuleHUe a12edpauiecKux ypasHeHuil

Kommnekcuble uucna. Pemenue anreOpandyeckux ypaBHeHUM. Boluucnenue
apu(pMETUYECKUX BbIPAKEHUN.
Tema 8. Ocnogwl pazpadbomKu nPUNOHCEHUIl 8 UHCMPYMeHmalbHoUl cpede VVBA

OcunoBsl s3bika Visual Basic for Application. Coznanue ¢pynkimii. [Tonstue o0bekTa.
OcuHoBubie 00bekThl MS Excel. Makpochl: HazHaueHHE, CO3/IaHUE U PEJaKTUPOBAHUE.
Pa3paboTka mosib30BaTeIbCKUX TUAJIOTOBBIX OKOH.

Tema 9. Onepayuu ¢ mampuuyamu ¢ R, Excel

ApudmMernueckre BEKTOpPbl W JIMHEWHBIE ONepalud HaJg HUMHU. BekTopHoe
npoctpancTBo R". JIunelinas 3aBUCUMOCTD (HE3aBUCUMOCTH) CUCTEMBI BEKTOPOB. bazuc u
pa3MepHOCTh # BEKTOPHOTO MpocTpaHcTBa. KoopauHatel BekTOopa B JaHHOM Oasuce.
CkansipHoe mipou3BefieHrne BeKTOpoB B R". J[muHBI BEKTOpPOB M yroj Mexay HUMHU B R".
Onepanuu Hajg marpuuaMu. Panr matpuibl. OOpaTHas martpuua. PemieHne MaTpUUHBIX
ypaBHEHU Buga AX=B.

Omnpenenureny u ux cBoicTBa. [IpuMeHeHue ompenenurtesnei: 1) kpurepuii He
BBIPOKJICHHOCTH KBaIPAaTHOW MaTPHUIIbl; 2) HAX0XKJICHUE paHTra MaTPUIIbl; 3) HAXOXKICHUE
00paTHON MaTPHIIBI.

Tema 10. Pewmenue cucmemot nuneunsix ypasuenuii ¢ R, Excel

Pemenue cucrem IWMHEWHBIX anreOpanyeckux ypaBHeHuUU wetonam Kpamepa,
oOpaTHO MaTpuLbl U MeTOI0M ["aycca



CoOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIC BCKTOPbI KBAAPaTHBIX MAaTpHII.

Tema 11. Pewuenue npuxknadnvix skonomuueckux zaoau ¢ R, Excel

3a1a4d  JIMHEMHOTO NPOTPaMMHUPOBAHUS B OKOHOMHKE:

Haxoxcz[eHHe OJJACTUYHOCTH U JAPYIUX HNPCACIIbHBIX BCINYWNH B MHUKPO3KOHOMUKC,

MHHUMM3ALUSA  PACXOJIOB,

MaKCUMU3AIKsI MPUOBLUIN U AP.; TPAHCTIOPTHAS 33j/1a4a, 3aja4a 0 Ha3HAUYCHUSX.
5.2. YuyeOHO-TEMATHYCCKHH MJIAH

Ta6muma 3 — Coneprxanue ydeOHO-TEMaTHYECKOTO TIaHa U3YYEHUS TUCITUTIIMHBI

/o

HaunmenoBanue
TeM (pa3/aeioB)
JTUCIHUIIINHEI

TpynoeMKocTh B yacax

Bcero

AyautopHas padoTa

0oy
as, B
T.4.:

Jlexny
15051

CemuHa
PBI,
MIPaKTH
YeCKHUe
3aHATUS

3aHsaTHA B
UHTCPAKTH
BHBIX
dhopmax

Camoc
TOSATEN
bHas
padora

DopMbl
TeKylero
KOHTPOJIA

ycneBaemMocTH

Beeneaue B MS
Excel

BBenenue B R u
RStudio

ITocTpoenue
rpauxoB
¢byukuii B R, MS
Excel

Briuuncienue

npenena QyHKIUHA
B R, MS Excel

Breraucnenue
MPOU3BOAHOMN
(YHKIIUH B TOYKE B
R, MS Excel

Yucnenaoe
HaXO0KIEHHE
OTIpEACNIEHHOTO U
HECOOCTBEHHOT'O
uHTerpana B R,
Excel

Onepanunu c
KOMIUIEKCHBIMU
qrciIaMu u
pelieHne
anredpanvecKux
YPaBHEHHUHU.

OcHOBBI
pa3paboTku
MIPUIIOKEHNUN B
UHCTPYMEHTAIBHO
it cpene VBA

AynutopHble
CaMOCTOSITENIbH
bl PabOTHI.
VYyactue B
peleHnH 3a/1a4
Ha
MPAKTUYECKHX
3aHATHIX.
CoOecenoBanus
10 TOMAaITHAM
3aJJaHUSM.




Onepanyu C
9 MaTpuilamu B R,
Excel

Pemenue cucreMsbl
JIMHEHHBIX

10 .«

ypaBHeHut B R,

Excel.

Pemenue

11 | MPHKIAIHBIX
SKOHOMHUYECKHUX
3ama4 B R, Excel

JUCLIUILINHE

B I1eJIOM 1o 72

32 - 32 16

40 KontponbHbie
paboThI

Utoro B8 %

100%

5.3. Conep:kanue CeMMHAPOB, MPAKTUYCCKUX 3AHATHI

Tabnuua 4 — Tembl AUCTUTUIMHBIL, OPMBI POBEJICHUS U COJIEP)KAHIE CEMHUHAPOB U

IMPAKTHYCCKHUX 3aHATUN

HaunmeHnoBaHnue TeMm

[lepeyensb BONPOCOB [1JIsl 00CYKIEHHS

®opMBbI IPOBEIECHUA

¢byakuun. OyHKIUHA TPOrHO3UPOBAHHMSL.
(Excel).

@OyHKIMSA OUCKA TAHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, TITIP)
[Ipocteie ¥  CIOXHBIE  TPOILICHTHI.
®unancosbie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBosHble  TaOMMIBI,  KOHCOJHWAALMS,
¢buibTp, pacIIMpEeHHBIN bubTp,
¢ynkuu BJ1. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
®ynkunn nporHozuposanus. (MS Excel).
OyHKIUS TIOUCKA JaHHBIX B HEKOTOPOM
nuanaszone (ITPOCMOTP, BIIP, I'TIP)
(MS Excel).

duHaHCOBbIE ¢byHKIMN (OCIUIT,
IPIUIT, OBIIJOXO/, OBLIITJIAT).
(MS Excel). Ilnan morarieHus: Kpeaura.

Pexomenoyemvie ucmounuxu:[8.2, 8.4.,
8.5]

(pa3neioB) I CUMUILIMHBI HA CEMHHAPCKHUX, MPAKTHYECKHX 3aHATHI
3aHATHAX, PpeKOMeHyeMble
HCTOYHHUKM U3 pa3aesios 8,9
(Yxa3biBaeTcsi pa3jies ¥ NOPSIKOBBIH
HOMEpP HCTOYHUKA)
1. Beenenue B MS Excel Beenenue B Excel, BBox nanubIx u Pemenue 3agau B
dbopmyn B sstueiiku pabouero JucTa WHTEpPaKTUBHOU  (dopme,
Opranuzainys CChUIOK. DIIeMEHTapHBIEC | TPOBEpKa
¢bynkuuu. Berpoennsie pyakmum MS CaMOCTOSITENIbHOM paboThI
Excel u ux npumenenue. Jloruueckue U pa3bop OILINOOK,

BBITIOJIHEHHE AyJUTOPHOTO
3a7laHus




2.Beenenue B R u Rstudio

VeranoBka R w RStudio; ommcanme
KOHCOJILHOTO HHTepdeiica; 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).

VYcnoBHBIE oOmepaToOpbl W ONEPATOPHI
nukiaa B R (RStudio).

Pexomenoyemvie ucmounuxu.[8.1, 8.4.,
8.5]

Pemmenne 3a71a4 B
UHTEpaKTUBHOH  (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. TIIpubnmxeHHoe  BBIYHCICHUE
noBefeHUs (QYHKIMA 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
UHTEpaKTUBHOH  (hopme,
poBepKa
CaMOCTOSITENIbHOM paboThI
u pazoop OIMOOK,
BBIINIOJIHEHUE ayIUTOPHOTO
3a/laHus

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 aYAUTOPHOTO
3a/laHus

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

[TpubmmxenHoe BBIUHCIIEHHE
IIPOM3BOAHOMN (PYHKIIMU B 3aJJaHHOM TOUKE
B R, MS Excel.

MOHOTOHHOCTh M IIOHMCK JIOKAJIbHBIX
skcTpemyMmoB ¢yukiuun B R, MS Excel
UucneHHOE WCCIIEIOBAHUE BBITYKIOCTH
(GYHKIIMH 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
WHTEPAaKTUBHOU opme,
IIpOBEpPKa
CaMOCTOSITENIbHOM pabOThI
1 pa3dop omuodoK,
BBITIOJIHEHHE ayJTUTOPHOTO
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 ayTUTOPHOTO
3a/laHus

1. Oneparnuu c
KOMIUIEKCHBIMHA YHCIaMH U
pelieHre  anreOpanyuecKux
YpaBHEHUM.

KommnekcHeie uncna. Pemenne
anreOpanyecKux ypaBHEHHUH.
Beruncienne apu)MeTHIECKUX
BeipakeHuii (B R, MS Excel).

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

Pabota c yuebHOI
nureparypoi. Pemenue
TUIIOBBIX 3a1a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BelnonHenne
JIOMAIIHUX 3aIaHUH K
Ka)KJIOMY 3aHSTHIO.

8. OcHOBBI  pa3paboTKH
MIPUIIOKEHNN B
MHCTPYMEHTAIBHOU  cpefe

VBA

Co3nanue 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. Pa3bop
BOIIPOCOB I10 TEME
3aHsTHs. BelnonHenue
JOMAaIITHUX 3aJIaHUH K
KaKJOMY 3aHSTHIO.




9. Oneparuu ¢ MaTpUIlaMU B
R, MS Excel

Anrebpa MaTpHII, UMIIOPT, SKCIIOPT
na"ubIx U3 R B MS Excel.

CoOcTBeHHBIE 3HAYEHUS B COOCTBEHHBIE
BeKTOpbI MaTpull. KBagparnunbie GopMbI
(R).

BekTops! u aelictBus Hag aumu (B R, MS
Excel).

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

Pabota c yueOHOI
nureparypoi. Pemenue
TUTOBBIX 3a1a4. Paz6op
BOIIPOCOB 110 TEME
3aHATUsA. BeinonHenue
JOMAaIIIHUX 3aJIaHUui K
KKJIOMY 3aHATHUIO.

10. Pemrenue  cucTEMBI
JUHEHHBIX ypaBHEHUU B R,
MS Excel.

Pemrenne MaTpu4HbIX ypaBHEHUN
(MeTomom obOpatHO# MaTpuIlsl, Kpamepa,
I'aycca (B R, MS Excel). DxoHomuko-
MareMaThyecKas MoJeib
MexoTpaciieBoro 0ananca (Moaenb
«3atpatsi-Brimyck»). Marpuunoe
ypasuenue (B R, MS Excel).
I'paduueckuii MeToa perieHus 3a1a4d
auHEHHOoTro porpamMupoBanus (B R, MS
Excel).

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

PaGora ¢ yueOHoit
nuteparypoil. Pemenue
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATHS. BelnonHenne
JOMAIITHUX 3a/IaHui K
KKJIOMY 3aHITHIO.

11.Pemienne  nmpuKIaAHBIX
HPKOHOMHMUECKHUX 3a7ady B R,
MS Excel

JInneliHoOEe MpOrpaMMHUpPOBAaHHE
(Cumruiekc-MeTon, 3a1a4a o
MPOU3BOJICTBE, TPAHCIIOPTHAS 3a/1a49a U
3a7a4a o HasHayeHusnx) (MS Excel).

Pexomenoyemvie ucmounuxu: [8.3, 8.4.,
8.5]

Pabota c yuebHoii
nureparypoi. Pemenue
TUIIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME
3aHATHS. BeInoaHenne
JIOMAIIHUX 3aIaHUM K
KaXKJOMY 3aHSITHIO.

6. [lepeuyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsi CAMOCTOSITE IbHOM
padoThI 00Yy4AKOIIMXCS M0 JUCHHUILIIMHE

K BHEayuTOpHBIM (popMamM CaMOCTOSITEILHON PabOThl CTYJACHTOB OTHOCSITCSI:

- MOJITOTOBKA K CEMUHAPCKOMY 3aHATHIO;

- IOJITOTOBKA K PEIICHUIO U MTPOBEPKE 3a/1aY;

- HalMCaHWe KOHTPOJIbHOU PabOTHI,

- IOJITOTOBKA K 3a4ETy.

Ha cemunapckux 3aHATHSAX BCE CTYACHTBI IOJKHBI IPUHUMATH AKTUBHOE YYaCTUE B
00CYX/ICHHN M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPHUPOBATH 3HAHUE MPAKTUYECKOTO
matepuana. [Ipu BeICTyIIICHUH, CTyIEHTaM HEOOXO0IMMO apryMEHTUPOBAHO U3JIaraTh CBOIO
MO3UIINIO, TIOJKPEIUISTh €€ KOHKPETHBIMU JaHHBIMHU, YMETh 0000111aTh, apryMEHTHUPOBATh

N CUCTEMATHU3UPOBATb CTATUCTUUCCKUC TaHHEIC.

Ha

CEMUHAPCKUX

3aHATUAX npenoaaBaTciib

CaMOCTOSITEIIbHBIX 3aJJaHUN U KAY€CTBO YCBOCHUSI 3HAHUM.

poBepseT

BBIITOJIHCEHHUC



6.1. IlepeyeHb BONMPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHUE
AMCIHHUIUIMHBI, GOPMBbI BHEAYIMTOPHO CAMOCTOSAITEIbHOI PadoThI

Ta0Onmuna

5-TeMmsl

JAUCHUILIIIMHBI, H3Y4YaCMBbIC

BHEAYJAUTOPHON CaMOCTOSITEIHHOU PabOTHI

BOMPOCHl U (hOPMBI

HaunmeHOBaHHE TEM
(pa3nesoB) AUCUMILIIMHbBI

Ilepeyens Bonpocos,
OTBOJHMMBbIX Ha
CaMOCTOSITEIbHOE OCBOCHHE

@DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

Bgenenune 8 MS Excel

Jlormueckne GyHKIIUN.
OyHKIUU MIPOTHO3UPOBAHHUS
(POCT, TEHAEHLINA).
Breraucnenne HayuCICHHH 110
BKJIaJaM  H BBIIIJIAT 1O
KpeauTaM, IUIaH [OTalleHHs
KpeauTa.

— Pemenne 3anau 8 MS Excel;

— paboTa ¢ TEKCTOM JICKIIUHU, pa30op
BOIIPOCOB 10 TEME 3aHSATHSI;

— U3Y4YCHHUE PEKOMEHIOBAHHBIX K
3aHSTHUIO TUTEPATYPHBIX
HCTOYHHKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKHUM 3aHSATHSM;

- BBIMIOJIHEHHUE JOMAIIHUX 3aaHUM;

- BBEIIIOJIHEHUE 3aJaHui

KOHTPOJIbHON PabOThI

Bgenenue B R u RStudio

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

— Pemenne 3agaud B R;

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

— U3y4YEHUE PEKOMEHI0BAaHHBIX K
3aHSTHIO JINTEPATYPHBIX
VCTOYHUKOB;

- IOATOTOBKA K CEMMHAPCKUM U
MPaKTUYECKUM 3aHITHSIM;

- BBIIIOJIHEHHUE JIOMAIIIHUX 331aHUH;

- BBINIOJIHEHUE 3aJaHUN

KOHTPOJIbHON paboThI

[Toctpoenue rpaduxos
¢byukwmii B R, MS Excel

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

— Pewenne 3anau B R, MS Excel;

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

— U3Y4YCHHUE PEKOMEHIOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB;

- OJITOTOBKA K CEMUHAPCKUM U
MPAKTHYECKUM 3aHATHSIM;

- BBINOJIHEHHE JOMAIIHUX 3aIaHUH;

- BBIIIOJTHEHHE 3aJJaHUHN

KOHTPOJIBbHON pabOThI




Beruncnenue npeznena beckoHneyHO MaJble U | — Pemenue 3ama4 B R, MS Excel;
¢ynkuu B R, MS Excel 06ECKOHEUHO OoubIne
¢byakuuu. IlepBelii 1 BTOpOI
3amMeydaTelIbHbIE IPEIEbl.
HereprBHOCTB (byHKHHH B | — U3YYCHHEC PEKOMCHAOBAHHBIX K
Touke. Touku pa3pbiBa QyHKIUU. 3aHATHIO JINTCPATYPHBIX
HCTOYHUKOB;
- IOJArOTOBKA K CEMUHAPCKUM U
NPaKTUYECKUM 3aHATUSAM;
- BBIINIOJIHEHNE JOMAIIHUX 33JJaHUN;
BBINOJHEHUE 3aIaHUMKOHTPOJIBHOM

— paboTa ¢ TEeKCTOM JIKIIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

paboThl
Brruncnenue npon3BoaHON | D1aCTUYHOCTh byHKIIUU — Pemrenue 3a1au B R, MS Excel;
bymKim B u CCIPUMCHCHHC. paboTa c TEKCTOM JIEKIHH, Pa3oop
touke B R, MS Excel HauOonpiiee ©  HauMeEHBIIEE BOIIPOCOB 110 TEME 3AHATHS;
o b
3HAYEHUS HEMPEPHIBHON (HYHKIIUU
— W3y4eHUE PEKOMCHIOBAHHBIX K
Ha OTpE3Ke.
3aHSTHIO JINTEPATYPHBIX
UCTOYHUKOB;
- IOATOTOBKA K CEMHHAPCKUM
UTIPAKTUYECKUM 3aHITHSIM;
- BBITIOJIHCHHUE JIOMAIITHUX 33/ 1aHHUIA;
- BBEIIIOJIHEHUE 3aJaHui
KOHTPOJIBbHON pabOThI
Yucnennoe HaxoxueHue | HeomnpejieneHHBId — MHTErpal. | — Pemenue 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 PEKOMEH/IOBAHHBIX K
3aHATHUIO JTUTEPATYPHBIX
HCTOYHHKOB;

- IOJrOTOBKAa K CEMUHAPCKUM
UIPAKTUYECKUM 3aHATHSIM;

- BBLIMTOJIHEHHUE JOMAIIHUX 3aaHUM;

- BBITIOJTHEHHE 3aJaHUI

KOHTPOJIBHON pabOThI

Onepannu ¢ | Berancrienune GyHKUMHA | — Pemenne 3agad B R, MS Excel;
KOMILJIEKCHBIMHU YHUCIIAMHU U | KOMIUIEKCHOTO MIEPEMEHHOTO

pelieHre anredpanyecKux
ypaBHEHUH

— paboTa ¢ TEKCTOM JIEKIIH, pa3oop
BOIIPOCOB 10 TEME 3aHITHS;

— U3Y4YE€HHE PEKOMEH/I0BAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJITOTOBKA K CEMUHAPCKUM U
MIPAKTUYECKUM 3aHATHSIM;

- BBINOJIHEHNE JOMAIIHUX 3aJJaHUN;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJILHOM paboThI




OcHOBBI pa3paboTKu
IIPUIIOKEHUN B
MHCTPYMEHTAJILHOM cpefe
VBA

OcnoBbl s3bika Visual Basic for

Application. Pa3pabotka
M0JIb30BATEIbCKAX  JIUATIOTOBBIX
OKOH.

— Pemenue 3agau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIKIIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

- U3yYEHHUE PEKOMEHIOBAaHHBIX K

3aHSTHUIO JINTEPATYPHBIX

- MOITOTOBKA K CEMUHAPCKUM H
NPaKTUYECKUM 3aHATHSIM;

- BBITIOJIHEHUE JIOMAIIHUX 33JaHHI

Onepauuu ¢ MaTpuamu B
R, Excel

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

— Pewenune 3amau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIeKIIHHU, pa3dop
BOIIPOCOB I10 TEME 3aHSTHUS;

— W3y4YeHUE PEKOMEHIOBAHHBIX K
3aHSATHIO JINTEPATYPHBIX
HUCTOYHHUKOB;

- MOJATOTOBKA K CEMHHAPCKUM U
NPAKTUYCCKUM 3aHSTHSIM,

- BBIITOJIHEHHUE JIOMAIIIHUX 3a1aHHI;

- BBIMIOJIHEHHUE 3aJaHUI KOHTPOJIBHOM

paboThI

Pemenne  cucremsl
JUHENHBIX YpaBHEHUH B R,
Excel.

CoOcTBeHHbIE 3HAUEHUS U
COOCTBEHHBIEBEKTOPHI
KBaJIPaTHBIX MATPHII.

— Pemenue 3anau B R, MS Excel;

— paboTa C TEKCTOM JIEKIUH, pa3doop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3Y4YCHHC PCKOMCHIAOBAHHLBIX K
3aHATUIO JIMTCPATYPHBIX
HNCTOYHHUKOB,

- IOATOTOBKA K CCMUHAPCKUM M
IMPAKTUYCCKUM 3aHATHUAM;

= BBIIIOJJHCHUEC AOMAIIITHUX SaHaHHﬁ;

— BBITIOJIHEHHE 33 JaHUIKOHTPOJIBbHOM
paboThI

Pemrenne npukiiaHbIx
JKOHOMHMYECKHX 3a1a4 B R,
Excel

HaxoxneHne 351acTH4HOCTH U
JIPYTUX IpEIebHbIX BEITUYHH B
MUKpO3KOHOMHUKE. TpaHncniopTHas
3ajjaua, 3aJa4a O Ha3HAYCHMSIX.

— Pewenue 3amau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIEKIIHH, pa30oop
BOIIPOCOB 10 TEME 3aHITHS;

— U3Y4YCHHUE PEKOMEHI0BAHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHUKOB;

- IOJArOTOBKA K CEMUHAPCKUM U
MIPAaKTUYECKUM 3aHATHSIM;

- BBINOJIHEHUE JOMAIIIHUX 3aJaHUN;

— BBITIOJIHEHUE 33JaHUHKOHTPOJIBHOMN
paboTsl




6.2. IlepeueHb BONPOCOB, 3aJaHMi, TeM /s MOATOTOBKM K TeKylleMy
KOHTPOJII0

IIpumepsl 3ajaHUll KOHTPOJIBHBIX PadoT

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

3. UYto Takoe mpejet YUCIOBO MOCIeI0BAaTSIbHOCTH, IIpeaea (GYHKIMH B TOUKE,
Ha OeckoHeyHocTH? Kak BBIYMCINTH TMPEIACN, HCIOJIb3YyS  BbIUHUCIMTEIbHBIC
BO3MOKHOCTH EXCel/R?

4. Yro Takoe acumnrora rpaduka (yaknun? Kak HaWTH aCHMITOTHI
(anamuTrueckun B EXcel/R)?

5. Yro takoe npousBojHasA GpyHKIMKU? Kak BBIYUCIUTH TPOU3BOIHYIO C TOMOILBIO
(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. Uro Takoe HeompeAeNnEHHBIA HWHTErpai, OMNPEACIEHHBIM  HHTErpad,
HecoOCTBeHHBIM MHTEerpan? Kak BIUUCIUTE ONpenenEéHHbII/HeCOOCTBEHHBI HHTETpall
B R?

9. Ilo xakuM mpaBuiaM  BBINOJHSIOTCS  ONEpallMd  HAJ  MaTpULaAMH
(apudmeTrnueckue, TpaHcionrpoBanue)? Uto Takoe oOpaTHash MaTpHIla U JUJIST 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 cucrtema JIMHEWHBIX anreOpandeckux ypaBHeHUN? CKOJIBKO
peIIeHMIA U B KaKUX Cirydasx oHa MoxkeT nMeTh? Kak permmute CJIAY B Excel/R?
12. Kaxk pemmts 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
BBITNIOJIHUTD JINHEWHBIE OTI€paIiH, BBIYUCIUTh CKAISIPHOE MPOU3BEICHNE, HANTH MOTYJIb
BEKTOPA, HAUTH yroj MeXy BekTopamu B Excel/R?

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

15. Uro Takoe 3amada JMHEWHOro mnporpammupoBanus? Kak pemurth 3agady
JMHEWHOTo porpamMupoBanus B Excel/R?

Ilpumeput 3a0anuii KOHMPOJILHBIX pAbOm



3agaHus MOKHO BBINOJHHUTH 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 UccenoBanke U HocTpouTh rpaduk pyukmuu Y = fX().

y=3x*=5x+6

3. C momomipbio (UHAHCOBBIX (YHKIHMN OMpEeAeanuTh, KaKUM JIOJKHO OBITh
Ha4yaJIbHOE 3HAYCHHWE BKJAJAa MPU CIEAYIOMMX YCJIOBUSX: CPOK BKJIAaIa
(Kmep)— 18 mecsnes, Oyaymee 3HaueHue Bkiaaga (bc) — 11 500 mommapos,
rojoBas npoueHTHas ctaBka (CraBka) — 12,5%. JlonoJHUTENbHBIE BIOKEHUS
U U3BIATUA HE TPOU3BOAATCA. [IpOLIEHTHI HAYUCISIIOTCS €XKEKBApPTAJIbHO.
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).

JI1s1 uX BBITIOJIHEHUS TPEOYIOTCSI COOTBETCTBYIOIINE PECYPCHI ai, bi, ci. [Ipu aTom ecnu
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*p[*b
c) da b )p -6(b ,p)a-3plp
2. BoccranoBute, kakoe KOJUYECTBO pecypcoB x1, X2, ..., X8 ObLI0

WCTI0JIb30BAHO B KOMITAHUU TP BBIMOJIHEHUH OCHOBHBIX 3a/1a4. MI3BeCTHO, 4TO JyIst
ATOr0 HAJO PEIIUTh CUCTEMY JUHEMHBIX YpaBHeHUN. OTBET TalTE C TOYHOCTHIO JI0 ABYX
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

MAaTPpHUYIHOC YPABHCHHC JJII OTBICKAHHUS MAaTPUIIbI X 1o 3alaHHBIM MaTpuliaM A, Bnu

) (9} -1 / 2=
ANaroHaJbHOU € IMHUYHOU E: X(B )A E. . PCSYJ'II:T&T 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 MaTpuIlbl A. [TpoBepUTh OPTOrOHATBHOCTD TOJYYSHHOTO
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.

[TpouentHas ctaBka 11,75%. [leppoanyHoCcTh HauUKCIEHUS — pa3 B kBapTai. Kakyro
CyMMY OCHOBHOTO JIOJITA KJIMEHT BBITUIATHUT 3a niepBbie 9 net u 3a 11-1i roxg nepuona?




OTBET OKPYIJIUTE 10 KOMEEK.
6. JUJ1s BBIOJTHEHMSI ONTUMAJIBHOTO OM3HEC-TIJIaHUPOBAHUS 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 (HanMcaHue JOMaIIHEro TBOPYECKOIO 33/IaHus, ayIUTOPHBIX CAMOCTOSITEIbHBIX
padoT 1 AOMAIIHUX 33JIaHUl, pEICHUE 3a/1a4 U yYacTHE B 00CYKICHUSIX Ha IPAKTUYECKUX
3aHATHUSX U JIP.), OLICHKH UTOTOBBIX 3HAHUH (110 pe3ysbTaTaM 3K3aMeHa) U B COOTBETCTBUU
¢ kpuTepusiMu @UHAHCOBOTO YHUBEPCUTETA PEAIU3YETCS CAEAYIOMIMM 00pa3oM:

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

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M X OajuibHask OI[EHKa

Kpurepuii ouenku banbl MeToanKa OLEHKH
[Tocelenre ayIMTOPHBIX 3aAHATUN 7 MaremaTuyeckui pacyeT
Ou=7 : Kz x II3

I'me O — cymma GamnoB; K3 — kommuecTBo
ayAUTOPHBIX 3aHATHN MO AucuUIuInHE; 13 —

KOJINYECTBO 3aHATHH, MOCEIIaeMBbIX
CTYACHTOM
AKTHBHOCTb TIpU  IPOBEACHUU 13 Hoxunan, npezenrtanus — 10 6anios
ayJUTOPHBIX 3aHATHHA HNudopmannonHoe coobuieHune — 5 6anios

VYyactue B 00cyxeHuu — 3 Oanna

Kpatkoe BoicTyruieHue — 1 6amn

Pemenne pacueTHbIX 3a7a4 — 1 Oamn
AKTHBHOCTh TP  MPOBEAECHUU 10 [ToaroroBka mMarepuaioB M BBICTYIJICHHE Ha
BHEAYJAUTOPHOU PabOTHI CTYACHYECKHX Hay4YHBIX KOH(EpeHIHUsX, B
NEYaTHBIX HM3JaHUAX, B TOM 4UHUCIE H
YHuusepcurera - 10 OanioB

CamocrosTenbHas paboTa CTyieHTa 10 BeinmonHenne  JOMamiHero  TBOPYECKOTO
110J1 pyKOBOJICTBOM IIPENIOAABATENS 3aganus — 10 6ayos

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
JUCHUIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CUCTEME OLICHKM 3HAaHWWM CTYIEHTOB B
®unaHcoBOM yHuBepcutere aeictByeT 100-OamnbHasi cucTteMa OIEHKHM 3HaHWM. DTO
03HAYaeT, YTO OLICHKA, [TOJy4aeMasi 10 UToraM MUCbMEHHOM 3K3aMEHAllMOHHOW padoThl,
COCTOMT M3 JIBYX YaCTEW: TEKYILETO KOHTPOJIA CTYAEHTOB B CEMECTPE — MaKCHUMaJbHas



orierka 40 6ayuIoB U pe3yIbTaTOB MPOMEKYTOUHON aTTECTAIIMH — MaKCUMaJIbHas OIeHKa
60 6aoB.

Tekymuii KOHTpPOJb OCYIIECTBISIETCS B XOJe YyuyeOHOro mpolecca u
KOHCYJIbTHPOBAHUS CTYJICHTOB, IO PE3yJIbTaTaM BBITIOJHEHHS CaMOCTOSTEIIBHBIX paldorT.
OcHoBHBIMH (hOpMaMHU TEKYIIIETO KOHTPOJIS 3HAHUH SBIISTFOTCS:

— pelmieHue 3ajad, TECTOB W HMX OOCYXJCHHE C TOYKM 3PEHHUS YMEHUS
dbopMynMpoBaTh BBIBOJLI, BHOCHUTH PEKOMEHJAIIMM ¥ TMPUHAMATH aJ[eKBaTHBIC
YIpaBIEHYECKUE PEIICHUS;

— BBITIOJIHEHUE KOHTPOJBHBIX 3aJaHUN B 00CYKICHUE PE3yIbTAaTOB;

— 00CYXXJICHHS 3aKOHOIATEIbHBIX, MPABOBBIX U HOPMATHBHBIX aKTOB.

BTtopas coctaBmstonias o1ieHUBaeT YCTHBIN OTBET Ha 3a4€TE U HE MOXKET ITPEBHIIIIAThH
60 6aioB.

40 6a1oB, OJTyYEHHBIE CTYJICHTOM B TEUCHUE CEMECTPA, TOJDKHBI 03HAYaTh CaMyIo
BBICOKYIO XapaKTepUCTHUKY €ro padboThl. Takoil 6aml mojy4aroT CTYJEHThI, 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 OIleHKa OTBETa Ha 3adere oleHuBaeTcs B 60 OaminoB. Kakmprid
BOIIPOC B OWJIETE MMEET CBOIO JIOIIO0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CJIOKHOCTH.
Hanpumep, 3a mepBoIii TEOpETHUECKUM BOITPOC MAaKCUMAJILHO OlleHHBaeTcs 15 6aios, aBa
CICAYIOIIMX TEOPETUUECKUX BOIpoca oOleHuBawTcs 1o 10 OamwioB, 3agaya —
MaKCHUMaJIbHO 15 0aJljIoB M ISATh TECTOB — M0 2 Oayijla KaKIbIi MPaBHIIBHO PeIeHHBIN
TECT.

bamnbHas cucrema arTecTaluu:

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

- CTyAeHT, nonyuyuBmuii oT 50 g0 69 GanioB, cuuMTaeTCs aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

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

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

Takum 00pa3om, eciiu CTYJIEHT M0 UTOTaM paboThl B cemecTpe Habupaet 21 6ai, a
110 UTOTaM MUChbMEHHON paboThl — 60 6aioB, To 00mas cymma 81 6ajI COOTBETCTBYET
OKOHYATEJIbHOM OIIEHKE 4 «XOPOIIO».

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

O naHHOM TOAXOJIE K OIIEHKE 3HAHUW CTYACHTOB IpernojaaBaTeilb WHPOpMHUpYyET
CTyJICHTOB Ha TI€PBOM CEMHUHApPCKOM (MpaKTUYECKOM) 3aHATHM. Ha mocneaHem
CEMHUHAPCKOM 3aHSATUU CTyACHTaM COOOIAeTCsl OLICHKA, KOTOPYK) OHHU TOJIy4aloT IO
uTOoraM paboThl B CEMECTPE.

CTyaneHThl MOTYT YJIYUIlIUTh CBOKO OLIEHKY IO UTOTaM pabOThl B CEMECTPE 3a CUET
OTpaOOTKH MPOMYIIECHHBIX 3aHATUN WU MOJTYYSHHBIX HEYAOBICTBOPUTEIHHBIX OIIEHOK Ha



cemuHapax. Bwmecte ¢ Tem, Bce oOTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTAIIHOHHBIE THU B NIEPUOJ HE 0oJiee IBYX KOHCYJbTAIlM C MOMEHTA MOJIy4eHUs
OLIEHKU «HEYJOBJIETBOPUTEIILHO» WM TPOIycKa 3aHATHHA. ToJpKo B ciydae 0OJe3HH
CTYICHT MOXeT OTpabaThIBaTh MPOITYCKHU B 00JIee MO3JHIE CPOKH.

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

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

7.1 IlepeyeHb KOMIIETEHIHI € YKa3aHHEM HHIAMKATOPOB UX /JOCTH:KEHUSI B
npoiuecce 0CBOCHUs 00pa3oBaTeIbHOM IPOrPaMMBbI

HepequL KOMHGTGHHHﬁ, (bOpMI/IpyeMI)IX B IIponccCc OCBOCHUA AUCLHUIIINHEI,
COACPKHUTCA B Ppas3acliic 2 «Hepequb INIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA
O6pa3OBaT€HBHOﬁ IIporpaMmabl (HepequL KOMHGTGHHI/IfI) C YKa3aHNCM HHAUKATOPOB 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 IIpumepsbl 3a1aHuil 111 OLEHKH MHANKATOPOB J10CTHKEHUSI

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
3ama4y

2. JlemoHcTpHpYeT BJajeHue NPo¢ecCHOHATbHBIMYU MaAKeTAMU
NPUKJIATHBIX IPOrPaMM.

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 03
0.3 0.4 0.6 :

(%j - moutst TOproBoro GrOKETA, KOTOPYIO j-ast CTpaHa TPATHT Ha
UMIIOPT TOBAPOB U3 i-0ii cTpanbl). OnpenenuTh BO3SMOXKHBIE 00 KEThI
CTpaH, IPHU KOTOPBIX TOPTOBJIS OyneT cOaaHCUPOBAHHOM
(6e3neduUTHON) 7151 KaXKI0M U3 CTpaH.

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

Kypc akuuu B 2020 roy cocTaBisi:

01.01.2020 142 p}-(. 01.05.2020 154 p_\'ﬁ 01.09,2020 166 pvd

01.02.2020 145 ]u_\‘.,’v 01.06.2020 155 l-.f,-.'- 01.102020 166 ['\‘».‘

01.03.2020 147 pyo 01.07.2020 161 pyd 01.11.2020 169 pve

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 nnoMouibio PUHAHCOBBIX (QYHKIMA OMpPENETuTh, KAKUM JOJIKHO OBIThH
HaYaJlbHOE 3HAYEHUE BKJIAJIA TP CIEAYIONMX yCcIoBuUsaX: cpok Bkiuaga (Kmep) — 3,5
roma, oyaymee 3HadeHue Bkiaga (bc) — 21 500 mommapoB, romoBas MPOICHTHAS
ctaBka (CtaBka) — 10%. JlonoaHUTENbHBIE BIOKEHHUS U U3BSATUS HE TIPOU3BOASTCS.
[IporieHTHI HauyuCHAIOTCA MO TodyrogusM. OTBET JaTh C ABYMS 3HaKaMU IOCIIE
3aIATON.

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
IPEACTAaBUTh B BHJIC ICCITUIHOM ApoOu ¢ TouHOCTHIO 710 0.001.

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



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 npeienbHasi IPOU3BOANUTEIBHOCTD TPYAa

2500
In(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 NpOU3BOIHYIO (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 JAdx+9 -5
1111 :
x—4 Afx =2

3aoaua 8. Haiitu HamOoIbIIIcE ¥ 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 MOJCTAaHOBKH). B oTBeTe yka3aTh pasmep miarexa 3a 4-
bI TOJI ITPU NIPOLIEHTHOM cTaBke 12%.

3aoauall. Jlansl maTpuilsl Pemmth MaTpuuHOE ypaBHEeHHE BX=A4.



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
n3nepkku paBHbl FC=28. Berunciants 001me u3aepKku npu 00bEMe Mpou3BOICTBA
Jo=4,1. OTBET AaTh C TOYHOCTHIO A0 ABYX 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
Buny 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)

Bpraucnuth 3Ha4E€HUS BBIPAKECHUM:



1. 3a’+5b
2. 2(a’b ) p =5lpra’3. (a,p) 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 013 NOO20MOBKU K 3a4émam
1. Tabmuusseni npomeccop MS Excel. BBoa mganubIX U QopMysn B sSUEHKH.
dopmartupoBanue. Jlnana3oHsl S4EEK.
2. TlpocThie U CIIOKHBIE MPOLIEHTHL. BhIUncIeHNe HAUYMCICHUA MO BKIIAJaM U
BBIILIAT 110 KpEAUTaM, IJIaH MOTAIEHUs KPEeInTa.
3. Tumbet pmammeix B R. [IporpammmpoBaHHe  TI€pEeMEHHBIX.
Co3znaHuenonb30BaTeNbCKUX QYHKIUM.
4. YucnoBbele PyHKIUU U criocoObl X 3ananus. CpoiicTBa ¢yHkuuil. ['padux
(GyHKUIHU.
5. Ilpemen uucmoBoii  mocienoBarenbHOoCcTH. Ilpenen  dyHkuum  Ha
O0ecKOHEYHOCTH UB Touke. CBOWMCTBA MPEIEIOB.
6. IlepBsiif u BTOpO¥ 3aMeydaTeIbHbIN MPEICIbI.
7. HenpepbiBHbIE GYHKIIUU U UX CBOWCTBA.
8. AcuMnroTsl rpaduka QyHKIIHH.
9. IlpousBomgnas u guddepeHuran QYHKIUA  OJHOM  MEPEMEHHOM.
DNaCTUYHOCTh(YHKIMHU U €€ IPUMEHEHHE.
10. TIpousBoausie u quddepeHranbl BHICHIUX MOPSAKOB.
11. MoHoTOHHBIE  (DYHKIUH. JloxanbHbIN 3KCTPEMYM byHKIMH.
HccnenoBanue
(GyHKIIMU HAa MOHOTOHHOCTh M DKCTPEMYMBI.
12. Beinykiibie (Boruyteie) pyHkuuu. Touku nepernda. UccnenoBanue GyHKuu
HaBBIMTYKJIOCTh U TOYKH TIeperuoa.
13. Hawubonbiiee u HanMeHbIIee 3HaUYEHUS HEMTPEPHIBHON (YHKIIUU HA OTPE3KE.
14. Heonpenenenusiii uurerpai. OCHOBHbIE METO/bl HHTETPUPOBAHMS: 3aMEHA
MEPEMEHHON, UHTETPUPOBAHUE 110 YACTSIM.
15. Omnpenenennsiii unterpan. @dopmyna Heiootona - JleiiOnuma u ee
npuMmeHenne. HecoOCcTBEHHbIE MHTETpAIBI.



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

17. Onpenenutens MaTpulbl. CBONHCTBA M IPUMEHEHHUE ONPEIECIIUTENECH.

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. Apudmerndeckre BEKTOPHl U JHUHEHHbIE 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 MPOrPaMMUPOBAHMS 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 «xkoHOMIKA ¥ PUHAHCHD)

JHucunmmnna «{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 Tabmuunblii  mpoueccop MS Excel. Boxg nanubix u ¢dopmyn B 30 GanoB
saerku.@opmatupoBanue. J{nama3oHsl s4eek.

2 [IpocTeie © ClOXHBIE TPOLEHTHl. BpIUMCIEHHE HAYMUCICHUH 10 30 6amnoB
BKJIa/IaM MBBIIUIAT 110 KPEJUTaM, IJIaH MOTAIIEHUS KPEIUTa.

[ToaroroBun

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

«DKOHOMHMKA U (PUHAHCHDY [Hata 2024 1.



7.3. CooTBeTCTBYWOIIME NPHUKA3bl, PACHOPSAKEHUS PEKTOPaTa 0 KOHTPO.JIe
YPOBHSI OCBOCHH Sl TUCIUIJIMH ¥ C()OPMUPOBAHHOCTH KOMIIETEHI[UI CTY/1€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 YHUBEPCUTETE, pa3MeIleHHbIN o CCBLIKE:
https://www.fa.ru/upload/iblock/845/ygw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-
2187 0-0t-01.10.2024.pdf

8.IlepeyeHb OCHOBHOM M [ONOJHUTEJBHOM Y4YeOHOH JUTEpaTypbl,
HE00X0AMMOM AJI51 0CBOCHUSA AMCUMILIMHBI

OcHoBHas qUTEpPaTYpA !

1. 3amamaeB, C.A. Martematrnka Ha si3bike R: yueOnumk / C.A. 3amamacs;
®unaHcoBbIl yHUBEpcUTeT npH [IpaBurenscte PO, JlemaprameHT aHanu3a JaHHbBIX,
NPUHATUSPEIICHUN 1 (UHAHCOBBIX TexHoJoTHit. — Mocksa: [Ipomereii, 2018. — 324
c. Texcrt : Henocpencreennsiit.- To sxxe.-URL : DbC: YHuBepcuterckas Oubianorexa
onnaiid : https://biblioclub.ru/index.php?page=book&id=494941 (nata oOpaIcHus:
21.05.2021)

2. Marematuka B Excel: yueOnuk mis By3oB / O.A.batok, J[.B.bep3un,
A.B.3onotaprok[u ap.]; mox pen T. JI. Domuuesoit. — Mocksa: «IIpomereit», 2019. —
229 c. — Tekcr : HEMOCPEACTBEHHBIN

JlonoiHUTE IbHAS JJUTEepaTypa:

1. Metonabl ONTUMaNbHBIX PEUIEHUI B 5KOHOMUKE U (puHaHcax. [IpakTukym:
yaeoHoenocooue / M.A. Anekcanaposa [ ap.]; mox pea. B.M. I'onuapenko, B.IO.
[TomoBa. MockBa: Kuopyc, 2016. — Tekct : HenocpeactBennbiii. — To xke. - ObC
BOOK.ru. URL: https://www.book.ru/book/919200 (nara oOpamenwus: 21.05.2021). -
TeKCT :3JIEeKTPOHHBIN.

2. CononosuukoB A. C. Marematuka B 3koHoMuke. Y.1: JIunelinas anre6pa,
aHAJIUTHYECKash TeOMETpUsl U JIMHEWHOE NPOrpaMMHUpPOBAaHME: YUYEOHHK IJisi CTYII.
skoHomu4. crien. BY30B /  A.C.ConomoBHukoB, B.A.babGaiinies, A.B.bpaunos,
N.I'.IITarnpa - Mocksa: ®unanckl 1 cratuctuka; MHOPA-M, 2003, 2005, 2006,2007,
2011. - 384 C. Tekcr: HETOCPEICTBCHHBIMN.
URL.:http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (maTa
obpammenus: 21.05.2021). - TexcT : 2IeKTPOHHBIMH.

3. ComonoBunkoB A. C. MaremaTuka B bkoHOMUKe. U.2: MaremaTuueckuii
aHajau3: y4eOHMK Jyisi CTyA. SkoHomud. cmer. By30B / A.C. CoJi0JOBHUKOB,
B.A.baoaiinieB, A.B.bpaunos, W.I'.Illanapa. - MockBa: ®@uHaHCHl M CTAaTUCTHUKA;
Nudpa-M, 2003,2005, 2007, 2011. - 557 c. — TekcT : HemocpeaACTBEHHBIH.- To xe .-
1999.- http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (nara
obpamenusi: 21.05.2021). - TekcT : 37€KTPOHHBIH.

9.1lepeyeHb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«/HTEepHeT», He0OXOAUMBIX [IJISl 0CBOCHH S JUCHHUILIUHbBI


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

1. adopmanmonHo-ob6pa3oBarenbHbiid mopTad OUHAHCOBOTO YHUBEPCUTETA MPU
[IpaBurenbcTBe Poccuiickont @eneparun http://portal.ufrf.ru/.

2. Caiit Kadenpsl JenapTamMeHTa MaTE€MAaTHUKHU.

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

DnekTponHas oudaroTeka Gunancosoro yuusepcurera (3b) http://elib.fa.ru/

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

DNEeKTPOHHO-OMOIHOTeHAs cucTeMa «Y HuBepcHTeTcKas oubmorexka OHJIATH»

http://biblioclub.ru/

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

7. DIeKTpoHHO-GHOIMOTeYHas cucTeMa n3aarenbersa «FOPAMT» https://urait.ru/

8. DnexTpoHHO-OUONIMOTEUHAs cucTeMa u3aarenabcTa [Ipocnekt
http://ebs.prospekt.org/books

9. DnekTpoHHO-OMONIMOTEUHAs cUcTeMa u3aTelibetBa «Jlanby https://e.lanbook.com/

10.39nextponnas 6ubnuoteka Mznarensckoro noma «I'pedGeHHUKOBY
https://grebennikon.ru/

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

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

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

14.Pecypcel nuHpOpMaAITMOHHO-aHATUTHYECKOTO areHTCTBA MO (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 mannsix kommanuu EBSCO Publishing, kpymHeinero arperatopa
HAYYHBIXPECYPCOB BEIYIIMX M3aaTelIbcTB Mupa http://search.ebscohost.com

19.DnexTpoHHBIC IPOTYKTHI M3aTenbcTBa Elsevier http://www.sciencedirect.com

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

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

22.PedepaTuBHas 0aza JAHHBIX 1o MaTeMaThKe MathSciNET
https://mathscinet.ams.org/mathscinet/

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

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

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

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

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

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

29.DneKTpOHHAs KOJUIEKIIMS KHUT M3/1aTe/IbCcTBa Springer: Springer eBooks
http://link.springer.com/

30. UnTepaktuBHas (puHaHCOBas HHGOPMAIIMOHHAs crcTeMa kommannu Bloomberg

31.Cuctema Thomson Reuters Eikon

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

33.MaccoBblii OTKpPBITBIN OHJIANH-Kypc/crienmanu3amus «Microsoft Professional

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/
http://apps.webofknowledge.com/

Program in Data Science/ Microsoft.»- https://www.edx.org/microsoft-
professional-program-data-science#edx-product-discovery-cards

34.MaccoBblii OTKPBITBIM OHJIAWH-Kypc/crienuanu3aius « MalmHHoe 00ydeHue 1
aHam3 JTAHHBIX» / M®OTU U Slanexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBblii OTKPBITHIN OHIANH-Kypc/crienanu3anus “Recommender Systems™/
University of Minnesota —
https://www.coursera.org/specializations/recommender-systems

36.MaccoBbIii  OTKPBITBIM OHJIAWH-Kypc/cnenuanu3ainusa  “‘Machine Learning™/

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

37.IlpodeccuonanbHbIit pecypc 1o MaIlUHHOMY 00y4YeHHIO. -
https://stackoverflow.com

38.IIpodeccrnonanbHbIN pecypc o MaIlllMHHOMY O0Oy4EHHIO. -

https://stackexchange.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/

10. MCTOI[I/I‘leCKI/Ie YKazaHnud 1Jis oﬁyqammnxcsl 10 OCBOCHUIO JUCHHUIIJINHBI

HanMeHoBaHME METOAMYECKUX I'on MecToHaxoxaeHHE MaTepraa
MaTepHaoB YTBEPKACHUS (cchika Ha calT ¢uarana)

JUTSE 00yJaroIIuXCs

ManuHa 0.10. MeTtoaudeckue https://cloud.mail.ru/public/CnoV/cYB
PEKOMEHauuu o BBIIIOJIHCHHUIO RvyAHR/2.%20%D0%9C%D0%B5%
KOHTPOJIEHOM pa0OThl TO JUCIUILTHHE D1%82%D0%BE%D0%B4%D0%BS8
«lIudpoBas maTemaruka Ha s3bIke R u %D1%87%D0%B5%D1%81%D0%B
Excely mmst crymenToB, oOydarommxcs A%D0%B8%D0%B5%20%D0%BC%

Mo HampasiieHnto moAroToBku 38.03.01

D0%B0%D1%82%D0%B5%D1%80%

(OKOHOMIK. 2026 D0%B8%D0%B0%D0%BB%D1%8B
%20%D0%BF%D0%BE%20%D0%B4
%D0%B8%D1%81%D1%86%D0%B8
%D0%BF%D0%BB%D0%B8%D0%B
D%D0%B0%D0%BC/

[lpukaz  ®duHyHUBEpcUTETa  OT https://www.fa.ru/upload/iblock/dc2/a5

14052021 . Ne 1040/0 «OG qpi6gbOk0I6jz01c4g9y1cv5x35ey3/Prik

YTBEPIKICHUH METO/IMYECKHX az- -1040_0-0t-11.05.2021.PDF

peKOMeHI[aI_[I/Iﬁ 10 HHaHHpOBaHI/IIO nu

OpraHu3anuu BHEAYAUTOPHON

CaMOCTOSATEIILHON PabOTHI CTY/IEHTOB
1o oOpa3oBaTeIbHBIM IIpOrpaMmam
OakanaBppaTa W  MarucTparypbl
@OuHaHCOBOM YHUBEPCUTETE)

11.Ilepeyenr HMHGMPOPMAUMOHHBIX TEXHOJOIMHA, HCHOJb3yeMbIX IMPHU
OCYLIECTBJICHMH 00pa30BaTeJIBLHOr0 Ipouecca M0 JMCHUILUIMHE, BKJIIOYasA
nepe4yeHb HeO0XOAUMOI0 MNMPOIPAMMHOIO obecrneyeHUss U HMHOOPMANUOHHBIX
CIIPABOYHBIX CHCTEM

10.1. KoMmieKT TUIEH3MOHHOTO TIPOrPAMMHOTO 00ECTICUCHHUS:
Windows, Microsoft Office; Excel
Antuupyc ESET Endpoint Security.

11.2 CoBpemeHHbIE npodeccruoHanbHubie  0a3bl JaHHBIX U
MH(GOPMAITMOHHBIECTIPABOYHBIE CUCTEMBI:
NudopmanmoHHo-mipaBoBas cucrema «KoHcynbTaHT
[Tmoc»; UndopmanmonHo-npaBoBast cucrema «l'apanty;
DnexrponHas suimkmoneaus: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMITJIEKCHOTO ~ PAacKpbBITHsI  WH(POPMAINH
«CKPHH» -http://www.skrin.ru
11.3.CeptuduimpoBantbie MIPOTPAMMHBIE W  alllapaTHBIE CpPENCTBA

3alUThl  MTHGOPMALIMK — HE TIPETyCMOTPEHO

11.4.Microsoft Azure (Cortana Intelligence Suite)

11.5.LensKit (Tpebyercs moaneprxka Java)


https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
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
http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/

11.6.Python/R

12.0nucanue MarepHaIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM ISt
oCylecTBJIeHHs 00Pa30BaTeJbLHOI0 Mpolecca Mo JMCUMILINHE

MartepuanbHo-TexHHUecKasi 0a3a, KOTOpoM pacronaraer SpocnaBckuil Quiman
OUHYHUBEPCUTETA: AYAUTOPHBIN (POH]I, KOMIIBIOTEPHBIE KJIACCHI U JIP.

JleklMOHHBIE M TNPAKTUYECKHE 3aHATUS TMPOBOJATCS B MYJIbTUMEAUHHBIX
aynuTopusix (unmana, a Takke B 000pyTOBaHHBIX KOMIBIOTEpAMU M MYJIbTUMEIUNHBIM
000pynoBaHUEM Kilaccax.

[Tpodeccopcko-TieqarornaecKkuii COCTaB 3HAKOMUTCS c MICUXOJIOTO-
$U3MOIOTUYECKUMHU 0COOEHHOCTAMH O0YUYaIOIIUXCSI MHBAJIHMIOB U JIUII C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBBs. [Ipy HEOOXOAMMOCTH OCYIIECTBISETCS AOMOJHUTENbHAS
MOJJIEPKKA MPENoJaBaHusl ThIOTOPAMH, IICUXOJOTaMH, COLMAIbHBIMU pPaOOTHUKAMH,
OPOLIEAIINMHU ITOATOTOBKY aCCUCTEHTAMMU.

B cootBercTBUM ¢ METOAMYECKMMH peKOMeHAauusMu MunHoOpHayku Poccun
(yrBepxaensl 08.04.2014 No AK-44/05BH) B Kypce NpeaIoyiaraercs HCHOJIb30BaTh
COLIMAJIbHO-aKTUBHbIE M pe(JeKCUBHbIE  METOAbl  OOY4YEHHs,  TEXHOJOTUHU
COLIMOKYJIFTYPHON peadmiIuTaluu ¢ LeNbl0 OKa3aHWs IOMOIIM B YCTaHOBJICHUU
IOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHWH C JPYTMMHU CTYJIEHTaMH, CO3JaHUU
KOM(pOPTHOrO IICUXOJIOTMYECKOr0 KJIMMara B CcTylaeHueckod rpynmne. Ilonbop wu
pa3paboTka y4eOHBIX MAaTEPUAIIOB IPOU3BOAATCS C YUETOM MPEIOCTABICHUS MaTepHUalia B
paznMyHbIX (opMax: ayauaiabHOW, BHU3YaJbHOM, C HCIIOJIB30BAHUEM CIHEIUATBHBIX
TEXHUYECKUX CPEJCTB U UH(OPMAITMOHHBIX CUCTEM.

OcBoenne aucuuiuiebl gunamMu ¢ OB3 ocymecTBisieTCs ¢ HMCIOJIB30BAHHEM
CpencTB 00y4yeHuss OOHIEro M CHEHHMATbHOIO Ha3HayeHus (MepCOHAIbHOTO U
KOJUJIEKTUBHOTO UCITIOJIb30BAHU). MareprabHO-TEXHUYECKOE oOecrieueHue
npeaycMaTpUBaEeT MPUCIOCOOIEHUE ayAUTOPHiA K Hyx1aM jinil ¢ OB3.

dopMa NpoBeIEHUsT ATTECTALMM Ul CTYyIEHTOB-WHBAJINMOB YCTAaHABIMBAETCS C
y4eTOM HHIUBHUIYAIbHBIX Tcuxoduinueckux ocobennocteit. Jlns crynentoB ¢ OB3
npeaycMaTpUBaEeTCs TOCTyIHas (hopMa MpeIoCTaBICHUS 3a/1aHui OLICHOUYHBIX CPEJICTB, a
UMEHHO:

— B TI€YaTHOM WM 3JEKTPOHHOM (dopme (U1 JMI C HApYLIEHUSIMH OIIOPHO-
JBUTaTEJIbHOTO amnmnapara);

— B ME4YaTHON ¢opMe WM 3JIEKTPOHHOM (OpME C YBEIWYEHHBIM HIpUPTOM U
KOHTPACTHOCTBIO (17151 JIWL] C HAPYIICHUSIMH CIIyXa, PEUH, 3pEHHUs);

— METOJIOM YTEHUS ACCUCTEHTOM 3aJJaHusl BCIIYX (AJIs JIUI] C HAPYIICHUSMU 3PEHMUS).

CryzaeHTaM ¢ MHBAJIMIHOCTBIO YBEJIMYMBAETCS BpEeMsl Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI. J[JI1 TakuX CTYJIEHTOB IpelycMaTpuBaeTcs AoCTymHas ¢opma
peIOoCTaBIEHUS! OTBETOB Ha 3aJaHUsl, 4 UMEHHO:

— NMUCHbMEHHO Ha OyMare WM HabOpOM OTBETOB Ha KOMIIbIOTEpe (A JMIl C
HapyIICHUsIMU CIIyXa, peUH);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA
(11 M1 ¢ HAPYIIEHUSIMU OITIOPHO-ABUTaTENBHOTO ANIapaTa);

— YCTHO (U151 JIUL] C HAPYILIEHUSIMU 3PEHUS, OTIOPHO-JIBUTaTEIBHOTO ANIapaTa).



[Ipu HeoOXomuMOCTH JUIsi OOYYalOMUXCS C HWHBAJIMIHOCTHIO TIPOIEIypa
OIICHHWBAHUS PE3yJIbTaTOB O0YUCHHS MOKET IMTPOBOAUTHCS B HECKOJIBKO TAIOB.



