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1. HammeHoBaHue TUCHUANIMHBI
b.1.1.2.3. «Iludposas maTemarnka Ha s3bike R 1 Excel».

2. IlepeyeHb mNIaHHpPYEMBIX Ppe3yJbTAaTOB OCBOCHHS O00pa3oBaTEJbLHOM
NporpamMmsl (mepedeHb KOMIIETEHIHIT) C YKa3aHMeM MHAUKATOPOB UX JOCTHKEHUS H
IUIAHNUPYEMBbIX Pe3yJIbTATOB 00yUeHHsl 10 JUCIHUILINHE

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

Tabnuma 1 — CTpykTypa miIaHUPYyEeMBbIX pe3yIbTaTOB 0O0yUEHHUs IO JUCIUILINHE

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 JTAHHBIX, | pemeHUs (PUHAHCOBO- | YMeTh HCIOJIh30BaTh METOIBI cOOpa,
MIPUMEHSITh HKOHOMHYECKUX 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
MOJXOIUT 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
MaTeMaTUICCKHUX
Mojenei (UHAHCOBO-
SKOHOMHMYECKHUX 3a7ad
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.




KOJINYCCTBCHHBIC n

BJI1aACHHUC

KauyeCTBCHHBIC
BBIBO/IbI u

PEKOMEH1alluu I1o

MPUHSATHUIO

¢uHaHCOBO-

SKOHOMHMYECKHUX

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  TIPH |xpaHeHHs U 0O0paboOTKM | CPENCTBA IOJYYEHHMS, TIPECTaBICHHUS,
perieHnu JTAHHBIX. XpaHeHHUs ¥ 00paObOTKH JTaHHBIX.
PO(ECCHOHAIBHBIX | JleMoHCTpupyeT | 3HATh  NPOMECCHOHANBHBIC —IIAKEThI
3a7a4

IMPUKIIAAHBIX IIPOI'paMM.

po(eCCHOHANEHBIMU YMmern UCIOJIb30BATh
MaKeTaMH TPUKIafHBIX | NPO(ECCHOHATBHEIE MAKETHI
IpOrpaMm. MPHUKJIATHBIX TPOTPaMM.

3. Bri6upaer 3HaTh TPHUKIAJHOE MPOrpaMMHOE
HE0OXOIIMOe obecrieueHne B 3aBUCHMOCTH
[PUKIIAIHOE OTpEIIAEMOM 3a/1aUH.

IPOrPaMMHOE YMeTh WCMONB30BaTh  MPHUKIATHOC
obecrieueHue B | TMPOTrpaMMHOE obecrnieueHue B
3aBHCHUMOCTH OT | 3aBUCHUMOCTH PEeIIaeMO 3aJauH.
pemaeMon 3a1a4u.

4. Hcnons3yer 3HaTh TPUKIAJHOE TMPOTPAMMHOE
TPHKJIAHOE obecrieyeHne s pelieHus
IPOrPaMMHOE KOHKPETHBIX MPUKIIAJIHBIX 3a/1a4.
obecrnieueHue i | YMeTh  MCHOJb30BaTh  MPUKIIAJHOE
penieHnusT KOHKPETHBIX IporpaMMHOC oOecrieyenue JJIA

MMPUKJIAAHBIX 3aaa4.

peHICHUA KOHKPCTHBIX IMPUKIAIHBIX
3aaad.

3. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HNucnummna «IludpoBas matemarnka Ha s3bike R u Excel» otHocuTes k [{ukimy

MaTeMaTUKHU U MHOOpMATUKU HanpaBieHust moaArotoBku 38.03.01 «DxoHoMHKa» (1151 BCex
00pa3oBaTeNbHBIX IPOrpamMM).

B nmpouecce wu3yyeHHs IUCIUILIAHBI

MMpOUCXOAUT OBJIAACHUEC OCHOBHBIMH

MaTeMaTHYECKUMHU MOHSATUSAMHU, HEOOXOAUMBIMU JIJIs1 (POPMUPOBAHUS MPOPECCHOHATIBHBIX
KOMIIETEHLIIMHA BBITYCKHMKA HaINpaBleHUs «ODKOHOMHKA», U OCBOCHHE HWHCTPYMEHTOB
pelmeHns NPUKIAAHBIX MAaTEeMaTUYECKUX 3a4ad C HCIOJb30BAHWEM BBIYMCIMTEIIBHBIX
KOMIBIOTEPHBIX TeXHONOrHH. Ilpu 3TOM CTyAeHTBl NpUOOPETArOT OMBIT MPUMEHEHUS
M3y4aeMbIX TEXHOJOTMM B IPAKTUYECKHX 3a1a4ax, CBA3AHHBIX C CAMOCTOSITEIbHBIM
MOUCKOM, OOpalOOTKOM, aHaNM30M, OICHKOM W HHTepHpeTanueil mpodeccrnoHalIbHOMI
uHbOopMaIuu 0 GYHKIIMOHUPOBAHUHU PA3IINIHBIX PHIHKOB U MHBIX YKOHOMUYECKUX CUCTEM;
OCYLIECTBIIATh YYETHYI0, PACUETHO-AHAIUTUYECKYIO U KOHTPOJIBHYIO JEATEIBHOCTDh NPHU




000CHOBAaHWM W HCTOJHCHUHU YIMPABICHYECKUX, a TaKke (PUHAHCOBO-3KOHOMHUYECKUX
pelIeHnii Ha MUKPOYpPOBHE.

4. O0beM TUCHUILUIMHBI (MOAYJIS) B 3a4e€THBIX €MHUIIAX M B aKaJeMUYeCKHUX
yacax ¢ BblieJIeHueM 00beMa ayJUTOPHOH (JIEKIMH, CEMUHAPBI) M CAMOCTOSITeJIbHOM
padoThl o0yuarmmxcs (B ceMecTpe, B CeCCHIO)

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

N Bcero Cemectp Cemectp
Bun yueOHo# padoThl o
(B3/emn (MoayJan) 1 (MoayJb) 2
AUCHUILINHE
Jacax) B (4acax) B (4acax)
Ilepe3auér 2 3.e./72 4.
O0mas TpyA0€MKOCTb M CHUIITHHBI 23.e./72 4.
Konmaxkmuas paooma — Ayoumopnuie 32 16 16
3anamus
Jlexyuu
Cemunapuol, npakmuyeckue 3aHsamus 32 16 16
Camocmoamenvhnas paboma 40 20 20
Bun Tekyiero KoHTpois Kontponsnas | KontponbHas
pabota pabora
Buj npomexyTouHOM aTTecTaliuu 3auer 3auer

5. Conpep:xanue JAUCUUILIMHBI, CTPYKTYPUPOBAaHHOEe MO TeMaMm (pa3gejiam)
AMCHHUIUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUYEeCKHX 4acax) U BUJI0B Y4eOHBIX
3aHATHH

5.1. ConepskaHue TUCUMIJIMHBI

Tema 1. Beeoernue ¢ MS Excel

Tabnuunsiii nporieccop MS Excel; nmousitust kauru, nucta, sueiiku B MS Excel;
aapecanus ¥ popMaTUPOBAHUE TUCEK; MAHUITYJISIUU C AUATa30HAMU STYEEK; TUITbI JAHHBIX,
BBOJI IaHHBIX U (POPMYJT B STUEHKH; TOJO0P MapaMeTpa, OpraHUu3alusl CChIJIOK.

Bcerpoennsie ¢ynkimn MS Excel m ux nmpumenenue. DneMeHTapHble (DYHKIIUH.
Jlornyeckue pynkmun. Oynkunn npornosupoBanus (POCT, TEHAEHIUA). Oyukmun
MOMCKa JaHHBIX B HeKoTOpoM auarnazone (IIPOCMOTP, BIIP, I'TIP).

[IpocTeie u cnoxusbie npoueHTsl. GunancoBwie Ppyukiuu. (IIC, BC, IUIT, CTABKA,
KITEP), BelunciieHre HAYMCIECHUH 10 BKJIaJaM M BBITIIAT M0 KpPEeAUTaMm, TIJIaH MoranieHus
KpeauTa.

CBoHbIE TaOIUIIBI, KOHCOMUIALMUSA, (PUIBTP, pACIIMPEHHbIN QuibTp, GyHkuuu b/

Tema 2. Beeoenue ¢ R u RStudio

VYcranoBka R u RStudio; omucanme koHcojbHOTO wuHTepdelica; 3arpy3ka u
akTuBanus Oubmmotek R; Tumbl qanHbIX B R 1 mporpamMmmupoBanue nepeMeHHbIX; 0a30BbIe
MatemaTuueckue (yHkuuu B R; co3manme mnonb3oBaTenbCkux QyHKIUM B R wu
MOJIKJIFOUEHHUE TI0IH30BATENbCKUX OUOIHOTEK; JOTMYECKHEe KOHCTPYKLHUU U YCJIOBHBIC
orepaTopsl B R; criocoOs! uteHus/3anucu B R JaHHBIX pa3audHbIX (HOpMaToB.

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



UucnoBsie GYHKITMN WX CBOMCTBA U ciocoObl 3amanus. ['paduk pynkumn. CrnoxHast
U oOparHas QYHKIUH. XapakTEepUCTUKH (YHKIWUNA: HYETHOCTh W HEYETHOCTD,
NIEPUOAMYHOCTh, MOHOTOHHOCTbH, OTPAaHHYEHHOCTb.
Tema 4. Bviuucnenue npeoena pynkuuu ¢ R, MS Excel.

[Tpenen uncnoBoit nocnenoarensHocTU. [Ipenen GyHKIMM Ha GECKOHEUHOCTH U B
Touke. OTHOCTOpPOHHUE TIpeiesibl. beckoHeuHO Masbie 1 0eCKOHEUHO O0bIIe PYHKIUH.
[IepBbIii 1 BTOPOM 3aMedaTeIIbHbIE MPEAETBI.

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

HEIpPEPBIBHBIX HA OTpe3Ke.  ACHUMNOTOTHI I'paduka GyHKIHUU.

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

[IpousBognas u guddepeHuran (GyHKIUH OAHOW MEPEMEHHON. DIIaCTUYHOCTb
byHKIIMU U ee mpuMeHeHue. [[ponu3BoHbIE BBICIITUX MOPSIKOB.

JlokanpHbI 3KCTpeMyM GyHKIMHA. Beimyknble (BorHytbie) (yHKIuu. Touku
neperuda. O61mias cxema uccienoBanus GyHKIUU U TOCTpoeHus ee rpaduka. Hanbosnbiee
U HauMEHbIIIee 3HaUCHUsI HEMPEPhIBHON (QYHKIIMU HA OTPE3KE.

Tema 6. Hucnennoe naxosxncoenue onpedeeHHo20 U HecoocmeeHnozo unmezpana 6 R,
Excel

Heomnpenenennpii uaterpan. Onpenenenubii uHTerpain. @opmyna Herotona

Jleii6nuna. HecoOCTBEHHBIE MHTETPAIBI.

Tema 7. Onepayuu ¢ KOMRAEKCHLIMU YUCIAMU U PeuleHue aizedpauiecKux ypagHeHuil

Kommnekcuble uucna. Pemenue anreOpandyeckux ypaBHeHUM. Boluucnenue
apu(pMETUYECKUX BbIPAKEHUU.
Tema 8. OcHogbl pazpadomKu RPUIOHCEHUTI 8 UHCMPYMEHMAIbHOU cpede VBA

OcHoBbl a3bika Visual Basic for Application. Co3ganue pynkuuid. [lonsitue o0bekra.
OcHoBubie 00bekThl MS Excel. Makpochl: HazHayeHHE, CO3/IaHUE U PEJaKTUPOBAHUE.
Pa3paboTka monb30BaTENbCKUX AUATOTOBBIX OKOH.

Tema 9. Onepayuu c mampuuamu ¢ R, Excel

ApudmMernueckre BEKTOpPbl W JIMHEHHBIE ONepalud HaJg HUMHU. BekTopHoe
npocTpadcTBO R". JInHeliHas 3aBUCUMOCTD (HE3aBUCUMOCTh) CUCTEMbI BEKTOPOB. bazuc u
pa3MepHOCTh # BEKTOPHOrO mpocTpaHcTBa. KoopauHatel BekTOopa B JaHHOM Oasuce.
CkansipHoe Mpou3BeAEHUE BEKTOPOB B R”. JITMHBI BEKTOPOB U YIroJl MEXAY HHUMHU B R”.
Onepanuu Hajg marpunaMu. Panr matpuisl. OOpatHas maTtpuia. PerieHue MaTpudHbIX
ypaBHeHH Buga AX=B.

Onpenenurenn u ux cBoucTBa. lIpumeHeHne omnpenenurenei: 1) kpurepuid He
BBIPOKJICHHOCTH KBAJIPaTHOW MaTPHUIIbL; 2) HAX0KICHUE paHTa MaTPUIbI; 3) HAXOXKICHUE
00paTHOM MaTpULBI.

Tema 10. Pewwenue cucmemot nuneitnvix ypaenenuii 6 R, Excel

Pemenne cucreM nMHEWHBIX anreOpanyeckux ypaBHeHU wmetoxam Kpamepa,
oOpaTHO MaTpuLbl U MeToI0M [aycca



CoOcTBeHHBIC 3HAUCHUS U COOCTBECHHBIC BCKTOPbI KBAAPAaTHBIX MAaTpHII.

Tema 11. Pewuenue npuxknaonslx 3koHomuueckux 3aoau é R, Excel

3a1a4d  JIMHEMHOTO NPOTPaMMHUPOBAHUS B OKOHOMHKE:

Haxoxcz[eHHe 9JIACTUYIHOCTHU U APYTUX HPCACIIbHBIX BCINMYNH B MUKPO3KOHOMUKC,

MHHUMM3ALUSA  PACXOJ0B,

MaKCUMU3AIMsI MPUOBLUIN U AP.; TPAHCTIOPTHAS 3aj]1a4ya, 3aja4a O Ha3HAYCHUSX.
5.2. YuyeOHO-TEeMATHYCCKHH MJIAH

Ta6muma 3 — Coneprxanue ydeOHO-TEMAaTHYECKOTO TIaHa U3YUYEHUS TUCITUTIIMHBI

Ne
n/a

HaumenoBanue
TeM (pa3/aeioB)
JTUCIHUIIINHEI

TpynoeMKocTh B yacax

Bcero

AyauTopHas padoTa

0oy
as, B
T.4.:

Jlexng
15071

CemuHa
pHI,
IPAKTH
YECKHE
3aHATHS

3aHsaTHus B
UHTCPAKTH
BHBIX
dhopmax

Camoc
TOSATEN
bHasA
padora

DopmMbl
TeKyIlIero
KOHTPOJIA

ycneBaemMocTH

Beenennie B MS
Excel

2

Beenenne B R u
RStudio

ITocTpoenune
rpadukoB
¢byakuit B R, MS
Excel

Briuuncienue

npenena QyHKIUHA
B R, MS Excel

Brraucnenue
MPOU3BOAHOMN
(GYHKIIUH B TOYKE B
R, MS Excel

YucaeHHoE
HaX0XXACHHUE
OMPENIETICHHOTO |
HECOOCTBEHHOT'O
uHrerpaia B R,
Excel

Onepanyu c
KOMIUIEKCHBIMU
qHclIaMu u
pelieHne
anredpanvecKux
YPaBHEHHUHU.

OCHOBBI
pa3paboTku
MPUIIOKEHU I B
WHCTPYMEHTAIBHO
i cpene VBA

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




Onepanyu C
9 | marpumamu B R,
Excel

Pemenue cucremsl
10 JIMHEHHBIX
ypaBHeHUl B R,
Excel.

Pemenue

11 | MPUKIAHBIX
YKOHOMUYECKUX
3azgad B R, Excel

B I1eJIOM 1o
NUCLIUIIINHE

72

32 - 32 16

40 KontponbHbie
paboThI

Hrtoro B %

100%

5.3. Coaep:kanue CeMMHAPOB, MPAKTUYCCKUX 3AHATHI

Tabnuua 4 — Tembl qUCIUTUIMHBL, (POPMBI IPOBEJICHUS U COJIEP)KAaHIE CEMUHAPOB U

IMPAKTHYCCKHUX 3aHATUN

HaunmeHnoBaHnue TeMm

IlepeyeHsb BONPOCOB [1JIs1 00CYKIEHUS

®opMBbI IPOBEICHUA

byakunn. OyHKIUE TPOTrHO3UPOBAHUSI.
(Excel).

@DYHKIMS TTOMCKA JAHHBIX B HEKOTOPOM
muanazone ([IPOCMOTP, BIIP, ITIP)
[Ipocteie W  CIOXKHBIE  TPOIICHTHI.
®unancoeie pynkuuu. (IIC, BC, TUIT,
CTABKA, KIIEP). (Excel).

CBoaHble  TaONUIBI, KOHCONHIAIMSA,
buibTp, pacIIMpEeHHBIN bunbTp,
¢ynkuuu BJI. (Excel).

Pexomenoyemvie ucmounuxu: [8.2]
®yHkuuu nporuozuposanus. (MS Excel).
OYHKIMS TOUCKA JAaHHBIX B HEKOTOPOM
nuanaszone (ITPOCMOTP, BIIP, I'TIP)
(MS Excel).

duHaHCOBbIE ¢byHKINN (OCIUIT,
IMPIUIT, OBIIAOXO/, OBLIIIJIAT).
(MS Excel). [1nan noramenus: kpeaura.
Pexomenoyemvre ucmounuxu:[8.2, 8.4.,
8.5]

(pa3aesioB) AUCHUNIMHBI HA CEMUHAPCKHUX, MPAKTUYECKHUX 3aHATHH
3aHATHSAX, PpEKOMEHAyeMble
HCTOYHHUKM U3 pa3aesioB 8,9
(yxka3biBaeTcsi pa3jaes ¥ NOPSiAKOBbII
HOMeP UCTOYHHMKA)
1. Beenenue B MS Excel Beenenue B Excel, BBog maHHEIX U Pemenue 3a7a4 B
dhopmyn B situeiiku pabouero JucTa WHTEpPaKTUBHOU  (dopme,
Opranmszanus CcCbUIOK. JJEMEHTapHbIE | IPOBEpKa
¢ysakuu. Berpoennsie pynkunn MS CaMOCTOSITENIbHOM paboThI
Excel u ux npumenenue. Jlornueckue u pazbop OILINOOK,

BBITIOJIHEHHE AyJUTOPHOTO
3a7laHus




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 pa3zbop 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).

Co3znanue GopMbl Ha IpUMeEpe
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. IlepeueHb Y4eOHO-METOAUYECKOT0 oOOecredeHus:

padoThI 00Yy4AKOIIMXCS M0 JUCHUIIJIMHE

6.1.

Ilepeyens BOHpPOCOB,

IJIT CAMOCTOSTEJILHOM

OTBOAMMBIX Ha CaMOCTOATEJIBbHOC OCBOCHHEC

AMCUMILTUHBI, GOPMbI BHEAYAUTOPHOI CAMOCTOSITEILHON PadoThI

Tabnuua 5—TeMbl TUCHUIUIMHBI, U3ydYaeMble BOMPOCH U (POPMbI BHEAYAUTOPHOU

CaMOCTOSITeJIbHON pabOThI

HauMeHoBanue teM
(pa3aesioB) AUCHUIIMHBI

Ilepeyens Bonpocos,
OTBOAUMBIX HA
CaMOCTOSITEIbHOE OCBOCHHE

®DopMbI BHEAYAUTOPHOM
CaMOCTOSITEIbHOM PadoThI




Beenenne B MS Excel

Jlornueckue GyHKITUN.
@OyHKIMA  NIPOrHO3UPOBAHMS
(POCT, TEHAEHLIIA).
BrplunciieHue Ha4yMCIEHUNA 10
BKJaJaM M BBIIAT MO
KpeauTaM, IUJIaH MOTalleHus
KpeauTa.

— Penrenue 3amau B MS Excel;

— paboTa ¢ TeKCTOM JISKIHH, pa30oop
BOIIPOCOB I10 TEME 3aHSITHUS;

— U3Y4YCHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO JIUTEPATYPHBIX
HCTOYHHKOB;

- OJIFOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHSM;

- BBIINOJIHEHHE JOMAIIHUX 3aTaHUH;

- BBIIIOJIHEHUE 3aJaHUI

KOHTPOJIbHON PabOThI

Beenenue B R u RStudio

Twumrel fauHbIX B R 1

MPOrPAMMHUPOBAHUE TIEPEMEHHBIX,

JIOTHYECKUE KOHCTPYKIIMU U
YCIIOBHBIC OTIEpaTOphI B R;
crocoOrI ureHus/3amucu B R
JAHHBIX Pa3IUYHBIX (POPMATOB.

— Pemenue 3amau B R;

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

— U3Y4YCHHUE PEKOMEHIOBAaHHBIX K
3aHATHUIO JIMTEPATYPHBIX
HCTOYHUKOB;

- IOJArOTOBKA K CEMUHAPCKUM U
IIPAKTUYECKUM 3aHSTHSIM;

- BBIINOJIHEHNE JOMAIIHUX 3aJaHUN;

- BBIIIOJIHEHUE 3aJaHUN

KOHTPOJILHOM paboThl

[Toctpoenue rpaduxos
¢ynkuuit B R, MS Excel

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

— Pemenune 3amau B R, MS Excel;

— paboTa ¢ TEeKCTOM JIEKI1H, pa3oop
BOIIPOCOB I10 TEME 3aHSTHUS;

— U3y4EHUE PEKOMEHI0BAaHHBIX K
3aHSTHIO JIMTEPATYPHBIX
HCTOYHUKOB;

- MIOATOTOBKA K CEMMHAPCKHUM U
MPAKTUYECKUM 3aHSTHSIM;

- BBIIIOJIHEHHUE JIOMAIIIHUX 3aJaHNH;

- BBIIIOJIHEHUE 3aJaHUN

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 3aJaHUIMKOHTPOJIBHOM

— 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 HE}’HMGHLHIGG BOIIPOCOB I10 TEME 3aHATHS,
3HAYEHUS HEMPEPHIBHON (HYHKIIUU
— 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 JICKIHH, 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 ¢ TEeKCTOM JICKIHH, Pa3oop
BOITPOCOB TI0 TEME 3aHSTHS;

— 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 3ajaHUll 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 acumnrotra Tpaduka ¢ynkiuu? Kak HaWTH aCHUMIITOTHI
(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 pynkuun? Kak uccienoBats (yHKIMIO 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. Uto Takoe cucteMa JWMHEHWHBIX anredpandeckux ypaBHEeHHU? CKOJBKO
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 nomoimipto (PUHAHCOBBIX (YHKIHMH ONMpPEAeNuTh, KaKUM JIOJDKHO OBITh
Ha4yaJIbHOE 3HAYCHHWE BKJIAJAa IPU CIEAYIOMHMX YCJIOBUAX: CPOK BKJaja
(Kmep)— 18 mecsnes, Oyaymee 3HaueHue Bkiaaga (bc) — 11 500 mommapos,
rojoBas npoueHTHas ctaBka (CraBka) — 12,5%. JlonoJHUTENBHBIE BIOKEHUS
U U3BIATUA HE TPOU3BOAATCS. [IpOLIEHTHI HAYUCISIOTCS €KEKBAPTAJIbHO.
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 uMeeTcs B HATMYHH, eciii ai<0, TO OH HaXOJUTCS B ayTcopcuHTe. B mermsax
MHOTO()aKTOPHOTO aHAJIN3a ACSITEIbHOCTH

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

WCTIOJIb30BAHO B KOMITAHUU TP BBIMOJHEHUH OCHOBHBIX 3a/1a4. MI3BeCTHO, 4TO JyIst
3TOr0 HAJO0 PEIIUTh CUCTEMY JIMHENHBIX YpaBHeHUH. OTBET JaliTe C TOYHOCTHIO A0 IBYX
3HAKOB IOCJIE 3aMsATOW. Pe3ynbpTar npoBephTe.



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

MAaTPHUYIHOC YPABHCHHC JI1 OTBICKAHHS MAaTPUIIbI X 1o 3aJaHHBIM MaTpHullaM A, Bnu

) (9} -1 / 2=
AnaroOHaJbHOU € 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 BOCCTaHOBIIEHMS YTPAYE€HHBIX NIAPOJIEW BXO/1a HA MOPTaJl OpraHru3aluu

TpeOyeTCsl HAWTH C TOYHOCTBIO JI0 3 JCCATHUHBIX 3HAKOB COOCTBEHHBIC YMCIIA U
cOoOCTBEHHBIC BEKTOPHI MaTpuIlbl A. [TpoBepUTh OPTOrOHATBHOCTD TOJYYESHHOTO
COOCTBEHHOrO Oasuca.

35 7 0 0 0 0 0 0

7 31 0 0 0 0 0 0

0 0 37 0 0 0 0 0

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

0 0 0 0 0 38 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 17

5. 3aeMuuk B3su1 B 6aHke kpeauT B pazmepe 3400000 py6. Ha cpok 20 jer.

[IpouentHas ctaBka 11,75%. [leppuoanuHOCTh HAUUCIIEHUS — pa3 B KBapTall. Kakyto
CyMMY OCHOBHOTO JIOJITa KJIIMEHT BHITLJIATUT 3a nepBbie 9 niet 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.), OLICHKH UTOTOBBIX 3HAHUH (110 pe3ysbTaTaM 3K3aMeHa) U B COOTBETCTBUU
¢ kpuTepusiMu @UHAHCOBOTO YHUBEPCUTETA PEATU3YETCS CAEAYIOMIMM 00pa3oM:

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

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MX OaJuibHask OIEHKa

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 Oania

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
VYuusepcurera - 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
JUCHUAIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CUCTEME OLICHKM 3HAaHWKM CTYJICHTOB 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 CTYAEHTOB B CEMECTPE — MaKCUMaJlbHas



orierka 40 6ayuI0B U pe3yIbTaTOB MPOMEKYTOUHON aTTECTAIIMH — MaKCUMaJlbHas OIEHKa
60 6asioB.

Texkymuii KOHTpPOJb OCYIIECTBISIETCS B XOJe YuyeOHOro mpolecca u
KOHCYJIbTUPOBAHUS CTYJICHTOB, IO pE3yJIbTaTaM BBIMOJHEHHUS CaMOCTOSITEIIbHBIX PaboT.
OcHoBHBIMH (hOpMaMHU TEKYIIETO KOHTPOJIS 3HAHUH SBIISTFOTCS:

— pelieHue 3ajad, TECTOB W HMX OOCYXJCHHE C TOYKM 3pEHHUS YMEHUs
dbopMynMpoBaTh BBIBOJLI, BHOCHUTH PEKOMEHIAIIMM ¥ TMPUHAMATHh aJ[eKBaTHBIC
YIpaBICHYECKUE PEIICHUS;

— BBITIOJIHEHUE KOHTPOJBHBIX 3aJaHUN B 00CYXKICHUE PE3yIbTAaTOB;

— 00CYXJICHHS 3aKOHOIATEIbHBIX, MPABOBBIX 1 HOPMATHBHBIX aKTOB.

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

40 6a1oB, OJTyYEHHBIE CTYJICHTOM B TEUCHHE CEMECTPA, TOJDKHBI 03HAYaTh CaMyIo
BBICOKYIO XapaKTepUCTHUKY €ro padboThl. Takoil 6aml mojy4aroT CTYJEHThI, 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.

MakcumanbHas OIleHKa OTBeTa Ha 3adere olneHuBaeTcs B 60 OamioB. Kakmwbrid
BOIIPOC B OWJIETE MMEET CBOIO JIOIIO0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CJIOKHOCTH.
Hanpumep, 3a mepBbIii TEOpETHUECKUM BOITPOC MAaKCUMAJILHO OlleHHBaeTcs 15 6aios, aBa
CICAYIOIIMX TEOPETUUECKUX BOIpoca oOleHuBalTcsa 1o 10 OGamioB, 3amaya —
MaKCHUMaJIbHO 15 0aJljIoB M ISATh TECTOB — 10 2 Oayijia KaKIbIi MPaBHIIBHO PEIeHHBIN
TECT.

bannpHas cucrema arrecTaluuu:

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

- CTyAeHT, nonyuyuBmuii oT 50 10 69 OanioB, cuMTaeTCs aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

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

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

Takum 00pa3om, eciiu CTYJEHT 0 UTOTaM paboThl B cemecTpe Habupaet 21 6ain, a
M0 UTOTaM MUChbMEHHOU paboThl — 60 6amioB, TO 061Iast cymma 81 6ayT COOTBETCTBYET
OKOHYATEJILHOM OIIEHKE 4 «XOPOIIIO».

Ecnmu cTyneHT mojomien K sk3aMeHy ¢ olleHkoi () 6aiioB, To pu Oe3ympedyHoOM
KaueCTBE MMCbMEHHON K3aMEHAITMOHHON pa0OThl OH MOXKET MOJIYYHTh 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) 3aHATHUM. Ha mocneaHem
CEMHUHAPCKOM 3aHSTUU CTYACHTaM COOOIIAaeTCsl OIICHKA, KOTOPYK) OHHU TOJIy4aloT IO
uTOoram paboThl B CEMECTPE.

CTyneHThl MOTYT YJIYUIlIUTh CBOKO OLIEHKY IO UTOTaM pabOThl B CEMECTPE 3a CUET
OTpaOOTKH MPOMYIICHHBIX 3aHATUN WU MOJYYSHHBIX HEYAOBICTBOPUTEIBHBIX OIIECHOK Ha



cemuHapax. Bmecte ¢ Tem, Bce oOTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTAIIHIOHHBIE THH B NIEPUOJ He OoJiee IBYX KOHCYJbTAIMA ¢ MOMEHTA MOJIy4eHUs
OLIEHKU «HEYJOBJIETBOPUTEIILHO» WM TMPOIycKa 3aHATHHA. ToJbKO B ciydae OOJEe3HH
CTYCHT MOXeT OTpabaThIBaTh MPOITYCKU B 00JIee MO3THIE CPOKH.

OTpaboTKa NpOoIyCKOB, UMEBILIMX MECTO 10 IPUYMHE paOOThI CTYIEHTOB BO BPEMsI
3aHSATHH, HE TOMTYCKAeTCH.

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

7.1 IlepeyeHb KOMNETEHIHIl ¢ YKa3aHHEM HHIMKATOPOB HUX TOCTUKEHHUS B
npoiecce 0CBOeHHUs 00pa30BaTeILHON MPOrpPaMMbI

HepequL KOMHGTGHHHﬁ, (bOpMI/IpyeMI)IX B IIponccCc OCBOCHUA AUCLHUIIINHEI,
COACPIKHUTCA B pas3acliic 2 «Hepequb INIAHUPYCMBIX  PC3YJIbTATOB OCBOCHHA
O6pa3OBaT€HBHOﬁ IIporpaMmabl (HepequL KOMHGTGHHI/IfI) C YKa3aHNCM HHAUKATOPOB UX
JOCTHKCHUA U INIAHUPYCMBIX PC3YJIbTATOB O6y‘-I€HI/I$I 11O AU CHUILIIMHC) .

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

HaumenoBanue IIpumepsl 3a1aHuil 1JIs1 OLEHKH MHANKATOPOB J10CTHKEHUSI

KOMIIETeHI Ui KOMIIeTeHIIu i
YK-4 1. Ucnosib3yeT 0CHOBHbIEC METO/BI M CPEACTBA MOJIYYeHUsl,
CriocobHOCTD NnpeacTaBJIeHNs, XpaAaHEHHs 1 00pad0TKH JaHHBIX.
HCIIOJIb30BaTh 3ananue 1.
IIPUKIIATHOE Cosnate B Excel anekTpoHHyto Tabiuiy, coiepKallyro JaHHbIE O Kypce
MPOrPaAMMHOE eBpo (EUR) 3a mocnegnuit mecs (3Ty nHGOpMAIIUIO MOKHO HAaWTH Ha
o0ecrieueHue npu opununansHoM caiite COepbanka). IMrmopTupoBaTh 3T JaHHbIE B R B Buje
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%
TOJIOBBIX (TIPOLIEHTHI HAYUCIIAIOTCS €XKEMECSYHO) U BO3BPALLIAEMOI0
pPaBHBIMU IJIaTE€KaMU B KOHIIE Ka)KJOTO MecsIa.

3. BbiOupaer HeoOX0aMMoO€e MPUKJIATHOE 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. Jlanwl 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 0 JBYX 3HAKOB IMOCJIE 3aIATOM.

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. CooTBeTCTBYOIIMEe NPHUKA3bl, PACMOPSKEHUS PEKTOpPaATa 0 KOHTPOJIEe

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: yueOnumk / C.A. 3amanaes;
®unancoBbll yHUBepcuTeT npu [IpaBurenscte PO, JlenmaprameHT aHanu3a 1aHHbIX,
NPUHATUSPEIICHUN 1 (UHAHCOBBIX TexHoJoTHi. — Mocksa: [Ipomereit, 2018. — 324
c. Texct : Henocpencreennsiit.- To xe.-URL : DbC: YHuBepcuteTckas Oubianorexa
onaiiH : https://biblioclub.ru/index.php?page=book&id=494941 (mara obpaiieHus:
21.05.2021)

2. Marematuka B Excel: yueOnux mns By3oB / O.A.batok, J[.B.bep3un,
A.B.3onoraprok[u ap.]; mox pen T. JI. ®omuueoii. — Mocksa: «IIpomereitn, 2019. —
229 c. — Tekcr : HenoCpeACTBEHHBII

JlonmosiHUTEILHAS JIMTEpaTypa:

1. Metoabl ONTUMaIBHBIX PEUIEHUI B S5KOHOMUKE U (puHaHcax. [IpakTukym:
yueoHoenocooue / U.A. AnekcanapoBa [u ap.]|; nox pea. B.M. I'onuapenko, B.1O.
[TonoBa. MockBa: Kuopyc, 2016. — Tekct : HenocpeactBeHHblil. — To xe. - OBC
BOOK.ru. URL: https://www.book.ru/book/919200 (nata obpamenus: 21.05.2021). -
TEeKCT :2JIEKTPOHHBIN.

2. CononosaukoB A. C. Marematuka B 3koHOoMuKe. Y.1: JInaeitnas anreOpa,
aHAJIUTHYECKash TeOMETpUsl U JIMHEWHOE NPOrpaMMHUpPOBAaHME: YUYEOHHK IJisi CTYII.
skoHomu4. crien. BY30B /  A.C.ConomoBuukoB, B.A.babGaiinie, A.B.bpaumnos,
N.T".Illanapa - MockBa: @unancel u cratuctuka, MTHOPA-M, 2003, 2005, 2006,2007,
2011. - 384 C. Tekcr: HETOCPEICTBCHHBIMN.
URL:http:/Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf (mara
obpamenusi: 21.05.2021). - TekcT : 37E€KTPOHHBIH.

3. ComonoBHukoB A. C. MaremaTtuka B 3koHoMuKe. Y.2: MareMaTnueckuit
aHanu3: y4yeOHMK Juisi CTya. SkoHomu4. cmen. 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 : HemocpeaACTBEHHBIN.- To xke .-
1999.- http://Ipvserver190/fulltext/Book/TRUDY %20FA/Mathematics2.pdf (narta
obpamenus: 21.05.2021). - TexcT : 2IEKTPOHHBIH.

9.1lepeyenn pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«/HTepHeT», HeOOXOAUMBIX [IJISl 0CBOEHH S JUCIHUILTHHbBI


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. UadopmannonHO-00pa3zoBaTeIbHbIA MOpTaa OUHAHCOBOTO YHUBEPCUTETA MPH
[IpaBurenscTBe Poccuiickoit @enepannu http://portal.ufrf.ru/.

2. Caitt Kadeapbl nenapTaMeHTa MaTeMaTUKH.

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

DnektpoHHas Oubnuoreka @unancooro yuusepcurera (Ob) http://elib.fa.ru/

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

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

http://biblioclub.ru/

DNeKTpOHHO-0MOIMoTeuHas cucteMa Znanium http://www.znanium.com

DIIeKTPOHHO-OHOIHOTe Has crcTeMa m3aatenbetBa « OPAU Ty https://urait.ru/

8. DIieKTpoHHO-OMOIMoTEeYHas cucTemMa u3arenbersa [Ipocnekt
http://ebs.prospekt.org/books

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

10.2nextponHas oubmmoreka U3narensckoro qoma «I"peOEHHUKOBY
https://grebennikon.ru/

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

12.Hayunas snexTpoHHas 6ubnunoteka eLibrary.ru http://elibrary.ru

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

14.Pecypchl mHGOpPMAIIMOHHO-aHATUTHIECKOTO areHTCTBA MO (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, xpymueitmero arperaropa
Hay4YHBIXPECYPCOB BEAYIIMX U3AAaTENbCTB Mupa http://search.ebscohost.com

19.OnexkTpoHHbIE TPOAYKTHI M3aTenbcTBa Elsevier http://www.sciencedirect.com

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

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

22.PedepaTuBHas 6aza JTAHHBIX 1o MaTeMaTuKe MathSciNET
https://mathscinet.ams.org/mathscinet/

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

24 . Konnekuus HAy4YHBIX ’KYpHaJIOB 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&I https://search.proquest.com/

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

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

29.D5eKTpOHHAs KOJUIEKIMS KHUT U3AaTenbcTBa Springer: Springer eBooks
http://link.springer.com/

30.MuTtepakTuBHas puHaHCOBas HHQOpMaIMOHHAas cucTeMa koMmnanuu Bloomberg

31.Cucrema Thomson Reuters Eikon

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

33.MaccoBblii OTKPBITBIM OHJAWH-Kypc/cnenuanu3amnus «Microsoft Professional


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.MaccoBbIii OTKPBITBIM OHJIAHH-Kypc/criennanu3anus «MammuHaHoe o0ydeHue u
aHam3 JTAHHBIX» / M®OTU u Slanexc. —
https://www.coursera.org/specializations/machine-learning-data-analysis

35.MaccoBbIii OTKPBITHIN OHJIAWH-Kypc/crienmanu3anus “‘Recommender Systems™/
University of Minnesota —
https://www.coursera.org/specializations/recommender-systems

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

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

37.IlpodeccnonanbHbIN pecypc o MaITUHHOMY 00y4eHHIO. -
https://stackoverflow.com

38.IIpodeccrnonanbHbIN pecypc o MaIlIMHHOMY O0Oy4EHHIO. -

https://stackexchange.com

10. MeToguyeckue ykazanus JJs1 00y4al0IIMUXCS 10 OCBOEHUIO U CIUILINHBI

HaumenoBanue Ton MecToHaxoxAeHUE MaTeprana
METOJIUMIECKUX MaTepPHAIOB YTBEPXK]T (ccpuika Ha caiT (hunmana)
JUTSL 00yJarOIIUXCs €HUA
Mopozos 1.A. Meronudeckue https://cloud.mail.ru/public/CnoV/cYBRvyAHR

PEKOMEHIAINH TI0 BBHITTOTHEHHIO
KOHTPOJILHOM pabOThI 1O AUCIUTUINHE
«IIudporas maremaTHka Ha s3b1Ke R 1 2025
Excel» nns crynenToB, oOydaronuxcs
10 HAMPAaBIEHUIO MTOATOTOBKHU
38.03.01 «DkoHOMHKAY.

[Ipuka3 OunyHuBepcuTeTa OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016iz0
14.05.2021 r. Ne 1040/0 «O06 1c429y1lcv5x35ey3/Prikaz- -1040 o-ot-
YTBEPKACHUU METOIUIECKUX 11.05.2021.PDF

PEKOMEHAIIMI 110 TIJIAHUPOBAHUIO U
OpraHu3alyy BHEAYIUTOPHOM
CaMOCTOSITETTLHON PabOThI CTYIEHTOB
1o o0pa3oBaTelbHBIM POrpaMMaM
OakanaBpuaTa ¥ MaruCTpaTypsl
DHHAHCOBOM YHUBEPCUTETEN

11.IlepeyeHr HMHPOPMAUMOHHBIX TEXHOJOIMHA, HCHOJb3yeMbIX TMPH
OCYLIEeCTBJICHMH 00pa30BaTeJIbLHOr0 Mpouecca M0 JMCHUILIMHE, BKJIOYasf
nepeyeHb HEO0XOAUMOI0 MNMPOIPAMMHOIO obecrnedyeHUsT U HMHEMOPMANUOHHBIX
CIIPABOYHBIX CHCTEM

10.1.KoMmIeKT TUIEH3MOHHOTO TPOTPAMMHOTO 00ECIICUCHHUS:
Windows, Microsoft Office; Excel
AntuBupyc ESET Endpoint Security.

11.2 CoBpemeHHbIE npodeccruonanbHble  0a3bl JAaHHBIX U
UHQPOPMAIIMOHHBIECTIPABOYHBIC CUCTEMBI:


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

HNupopmaninoHHO-IpaBoOBast cucremMa «KoHcynbTanT
[Tmrocy; udopmarimonHo-npaBoBas cuctema «l apanty;
DIIeKTpOHHas HIMKIoneau: http://ru.wikipedia.org/wiki/Wiki

Cucrema KOMIUIEKCHOT'O ~ pacKpbeiTHsd  MH(pOpMaLuu
«CKPUH» -http://www.skrin.ru
11.3.CeptudunrpoBaHnbie IIpOrpaMMHBIE U alllapaTHbIE CPEICTBA

3amUTel  THGOPMAIMH — HE TIPETyCMOTPEHO
11.4.Microsoft Azure (Cortana Intelligence Suite)
11.5.LensKit (TpeOyercs noaaepxka Java)
11.6.Python/R

12.0nucanue MaTepHaIbLHO-TEXHHMYECKON 0a3bl, He00XOAUMOHN s
OCyILIeCTBJICHHSI 00Pa30BaTEeILHOI0 MPOLECCa MO AUCHHUILIHHE

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

JIeKIMoHHBIE MW TPAKTUYECKUE 3aHATUS TIPOBOJATCS B MYJIbTUMEIUITHBIX
aynuTopusix (punana, a Takke B 000py/I0BaHHBIX KOMIIBIOTEPAMU U MYJIbTUMETUNHBIM
000pyI0BaHUEM Kjlaccax.

[Ipodeccopcko-niegarornaeckuit COCTaB 3HAKOMHUTCS c MICUXO0JIOTO-
(bU3HOTOTUYECKUMH OCOOEHHOCTSIMU O0YYAIOIINXCS MHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3J10pOBbsi. [Ipy HEOOXOIMMOCTH OCYIIECTBISCTCS JIOMOJHUTEIbHAS
MOJIJIEP’KKA TPETOJIaBaHusl ThIOTOPAMH, IICUXOJIOTaMH, COLMAIBHBIMU PabOTHUKAMH,
MPOIIEIINMH MOJITOTOBKY ACCUCTEHTaAMHU.

B cooTBercTBHM C MeETOAMYECKMMHU pekoMeHaarusMu MwuHoOpHayku Poccun
(yrBepxkaennl 08.04.2014 Ne AK-44/05BH) B Kypce Mpearojiaraercsi HCMOJIb30BaTh
COIIMAJIbHO-aKTUBHBIE M pe(IeKCUBHbIE  METOAbl  OOyYEHHUS,  TEXHOJIOTHUH
COIIMOKYJIbTYPHOM peadwiuTaluu ¢ 1eJbl0 OKa3aHWs TIOMOIIM B YCTaHOBJICHUH
MOJTHOIICHHBIX MEXJIMYHOCTHBIX OTHOIICHUN ¢ JIPyTMMHU CTYACHTaMH, CO3JaHUU
KOM(pOPTHOTO TMCUXOJOTHYECKOTO KJIMMaTa B CTylaeHueckoil rpynne. I[lonbop wu
pa3paboTka y4eOHBIX MaTEpHAJIOB MPOU3BOISITCS C YUETOM MPEOCTABICHUS MaTepuaa B
pasnuYHBIX (opMax: ayauaIbHOW, BHU3yalbHOW, C WCIIOJIB30BAHUEM CHEIUATHHBIX
TEXHUYECKUX CPECTB U MHPOPMAIIMOHHBIX CHCTEM.

OcBoenne aucuuiimabl gunamu ¢ OB3 ocymiecTBisieTcss ¢ HMCHOJIb30BAHHEM
CpencTB 00y4deHUsT OOIIETO0 ¥  CICNHATBHOTO Ha3HaueHHus (NMEPCOHAIBHOTO W
KOJIJIEKTUBHOTO MCIIOJIb30BaHUsA). MarepuaiibHO-TEXHUYECKOE obecrieueHne
MpeaycMaTpuBaeT MPUCIIOCOOJICHHE ayAuTOpuii K Hyxaam juit ¢ OB3.

dopma MpoBECHUs aTTECTAIlUU JJIS CTYACHTOB-WHBAIUIOB YCTAHABJIMBACTCS C
Y4E€TOM HHJMBHIYAIbHBIX McUXxopuanueckux ocobeHHocreud. Ins ctynenroB ¢ OB3
npeaycMaTpuBaeTcs A0CTyIHas hopma MpeoCcTaBIeHUsI 3a/JaHU OIICHOUHBIX CPEJICTB, a
UMEHHO:

— B TEYATHOW WJM 3JEKTPOHHOM (opme (s JIMI C HapYyUIEHUSIMH OIOPHO-
JIBUTATEJILHOTO armapara);
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— B TIEYATHOM (QopMme WIH 3SNEKTPOHHOM (opMe ¢ yBEIUYEHHBIM HIPUDTOM H
KOHTPACTHOCTBIO (IJIs1 JIUL] C HAPYIICHUAMH CIIyXa, PeUu, 3peHHUs);

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

CryneHTaM ¢ MHBaJMIHOCTBIO YBEJIIMYMBAETCS BPEMs Ha MOJArOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BONPOCHL. Il TaKuMX CTYJEHTOB IpelycMaTpUBaeTcs JOCTyIHas ¢opMma
[PEJOCTaBICHUS OTBETOB Ha 3a/1aHHUs, @ UMEHHO:

— NUCBMEHHO Ha OyMare wiM HabOpOM OTBETOB HAa KOMIIbIOTEpe (A JMIL C
HapyLIEHUSMH CITyXa, peun);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA
(7151 T ¢ HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO armapaTta);

— YCTHO (IJI4 JIUII C HAPYIICHUSIMH 3PEHUsI, ONIOPHO-/IBUTATEILHOTO armapaTta).

[Ipu HeoOxoguMocTH JUIsi OOyYarOIUXCS C HMHBAJIUIHOCTBIO IPOLEAYpa
OILICHHMBAHUSA PE3yJIbTATOB OOYUCHHSI MOXKET MMPOBOAUTHCS B HECKOJIBKO TAIOB.



